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ANT101: Gross Anatomy and Embryology 

Superficial Back Spine Describe the body wall in terms of tissue layers.   

  Describe the intrinsic (deep) and extrinsic (superficial) muscles of the back in terms of  general attachments, actions and 
innervation.  

  Describe the typical vertebrae and its component parts   

  Describe the portions of the spinal column and the differences in the regional  components.   

  Describe posterior muscles acting on the shoulder in terms of attachments, actions and   
innervation.  

  Describe the blood supply to the extrinsic muscles of the back.   

  Describe the cutaneous innervation of the back and posterior shoulder.   

Deep Back and Spinal Cord Describe the major identifying features of cervical, thoracic, lumbar, sacral and   
coccygeal vertebrae.  

  Describe the anatomy of typical, and atypical, intervertebral joints.   

  Describe the ligamentous structures supporting the vertebral column.   

  Describe normal and abnormal curvatures of the vertebral column.   

  Describe the thoracolumbar fascia in terms of location and attachments.   

  Describe the errector spinae and transversospinalis muscle groups in terms of   
attachments, unilateral and bilateral actions, and innervation.  

  Describe the spinal cord in terms of its relationship to the vertebral column, the   
meninges, meningeal structures and meningeal spaces.  

  Describe blood supply and venous drainage of the vertebral column and spinal cord.   

Intro to Nervous System and 
Organization of a Typical Spinal 
Nerve 

Describe the components of the central and peripheral portion of the nervous system.   

  Describe the structure of unipolar and multipolar neurons, and the location of their soma.   

  Differentiate between somatic and visceral paths in terms of structures innervated.   

  Differentiate between sensory/afferent and motor/efferent in terms of structures innervated.   

  Describe a synapse in terms of presynaptic and post synaptic structures.   

  Describe a somatic reflec arc in terms of receptor, afferent limb, location of synapse, efferent limb,  and effector.   

  Describe a cross section of the spinal cord in terms of dorsal, ventral and lateral horns, and the  neuron soma found in e
ach.   
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  Describe the organization of a spinal nerve in terms of dorsal and ventral roots and   
rami, and the origin, and types, of nerve fibres found in each.   

  Describe the organization of a somatic plexus.   

Gluteal region and Posterior Thigh Describe the major bony and ligamentous structures of the pelvis and femur.   

  Describe the gluteal muscles and the six lateral rotators in terms of attachments,   
actions, and innervation.   

  Describe the muscles of the hamstring group in terms of attachments, actions,   
and innervation.  

  Describe the course, and distribution, of the sciatic, superior and inferior gluteal,   
tibial and common fibular nerves.   

  Describe the blood supply to, and venous drainage of, the gluteal region and   
posterior thigh.   

  Describe the boundaries and contents of the popliteal fossa.   

  Describe the lymphatic drainage of the regions.   

Anteromedial Thigh Describe the deep fascia of the thigh and the intermuscular septa.   

  Describe the femoral triangle, the adductor canal, and the contents of each.   

  Describe the course, and distribution, of the branches of the femoral artery.   

  Describe the deep and superficial venous drainage of the thigh.   

  Describe the anatomy of the hip and knee joints with reference to bony and   
ligamentous structures.   

  Describe the muscles in the anterior and medial compartments of the thigh   
with respect to attachments, actions, and innervation.  

Leg and Foot Describe the fascial compartments of the leg and their contents.   

  Describe the muscles of the anterior, posterior and lateral compartments in   
terms of attachments, actions, and innervation.   

  Describe the bony and ligamentous structures of the ankle joint.   

  Describe the relationships of tendons, blood vessels and nerves on the medial and   
lateral aspects of the ankle joint.   

  Describe the fascial compartments of the foot and their contents.  

  Describe the muscles of the plantar surface of the foot in terms of layers, attachments,   
actions and innervation.   
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  Describe the blood supply, and the venous and lymphatic drainage, of the leg and foot.   

  Describe the cutaneous innervation of the lower limb.   

Pectoral Region and Axilla Describe the anterior muscles that act on the shoulder girdle and shoulder joint   
in terms of general attachments, actions and innervation.   

  Describe the boundaries and contents of the axilla.   

  Describe the organization of the brachial plexus.   

  Describe the course, branches, and distribution of the subclavian and axillary   
arteries, and the collateral circulation of the shoulder.   

  Describe the general pattern of superficial and deep lymphatic drainage of the   
upper limb and pectoral region, and the five groups of axillary nodes.   

  Describe the major features of the mammary gland including the nipple, areola,   
lobules of gland, septa, lactiferous ducts and sinuses, innervation, blood supply   
and general pattern of venous and lymphatic drainage.   

Shoulder and Brachial Region Describe the joints of the shoulder girdle.   

  Describe the course, branches and distribution of the brachial artery, and the   
collateral circulation of the elbow.   

  Describe the muscles of the brachial region in terms of general attachments,   
actions and innervation.   

  Describe the compartments of the brachial region and the muscular, vascular,   
and nervous structures found in each.   

  Describe the cubital fossa in terms of its boundaries and contents.  

  Describe the structure of the elbow joint and the movements possible at the   
humeroulnar and proximal radioulnar joints.   

Flexor Forearm and Hand Describe the compartments of the forearm and the muscular, neural and vascular   
contents of each.   

  Describe the attachments, actions and innervation of the muscles of the anterior (flexor)   
forearm.  

  Describe the thenar, hypothenar, and mid palmar compartments of the hand and their   
contents.   

  Describe the general attachments, actions, and innervation of the intrinsic muscles   
of the hand.   

  Describe the blood supply to the forearm and hand.   
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  Describe the cutaneous innervation of the anterior forearm and palmar hand.   

  Describe the fascial relationships of the flexor retinaculum and palmar aponeurosis.   

  Describe the course of the median and ulnar nerves in the forearm and hand.   

Extensor Forearm and Hand Describe the muscles of the extensor compartment in terms of attachments,   
actions, and innervation.  

  Describe the course of the radial nerve in the forearm.  

  Describe the compartments and spaces of the forearm and the muscular, neural   
and vascular structures found in each.  

  Describe the boundaries and contents of the anatomical snuff box.   

  Describe the cutaneous nerve distribution of the upper limb.   

  Describe the actions of the intrinsic and extrinsic muscles of the hand in   
providing movements of the wrist and digits.   

Thorax, Lungs and Pleura Describe the boundaries of the thorax.   

Thorax, Lungs and Pleura Describe blood supply and cutaneous innervation of the thoracic wall.   

  Describe attachments, action and innervation of thoracic wall muscles.   

  Describe the relationships of parietal and visceral pleura.   

  Describe the anatomy of the lungs in terms of lobes, fissures and surface markings.   

  Describe the bronchopulmonary tree from trachea to segmental bronchi.   

  Describe the hilar structures of the lung.   

  Describe the lymphatic drainage of the lungs and thoracic wall.   

Heart and Pericardium Describe the extent, attachments, layers and recesses of the pericardium.   

  Describe the surfaces and borders of the heart in situ.   

  Describe the major internal and external features of the heart chambers.   

  Describe the atrioventricular and semilunar valves and their relationships to the   
skeleton of the heart.   

  Describe the major branches of the coronary arteries and the major tributaries of   
the cardiac veins and coronary sinus.   

  Describe the specialized conducting system of the heart and the sympathetic and   
parasympathetic input to the cardiac plexuses.  

Mediastinum Describe the boundaries of the superior, anterior, middle and posterior mediastinum.   
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  Describe the contents of the superior mediastinum and their relationship to each other.   

  Describe the contents of the anterior mediastinum and their relationship to each other.   

  Describe the contents of the middle mediastinum and their relationship to each other.   

  Describe the contents of the posterior mediastinum and their relationship to each other.   

Autonomic Nervous System Describe the sympathetic and parasympathetic parts of the autonomic nervous   
system in terms of origin in the CNS, and location of ganglia.  

  Describe a cross section of a spinal cord segment with its pair of spinal nerves between   
T1‐L2, above T1, and between S2‐S4.   

  Describe the pathway for sympathetic innervation of the body wall, thoracic   
viscera, and abdominopelvic viscera.   

  Describe the pathway for parasympathetic innervation of thoracic viscera and the   
gut to the left colic flexure, and of the gut beyond the left colic flexure and the   
pelvic viscera.   

  Describe the pathways used by visceral afferents for pain and for normal   
physiological function.   

  Describe the mechanism of referred pain.   

Anterior Abdominal Wall Describe the division of the abdomen into four quadrants or nine named regions,   
and know the structures located in each region.  

  Describe the muscles of the anterolateral abdominal wall in terms of attachments,   
actions, and innervation.  

  Describe how the anterolateral muscles contribute to the rectus sheath.   

  Describe the cutaneous innervation of the anterolateral abdominal wall.  

  Describe the anatomy of the inguinal canal and spermatic cord, how the coverings   
of the cord relate to the abdominal wall and testicular descent, and the course of   
direct and indirect inguinal hernias.   

  Describe the lymphatic drainage of the abdominal wall.  

Tract and Peritoneal Cavity Describe the structure, position, relationships, peritoneal coverings and attachments   
of all abdominal viscera.   

  Describe the following peritoneal structures in relation to their attatchments to body   
wall and viscera: falciform ligament, round ligament of the liver, coronary ligaments,   
triangular ligaments, mesentery of the small bowel, transverse mesocolon, sig 

  Describe intraperitoneal versus retroperitoneal (primary and secondary) locations   
and which organs are found in each.   
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  Describe the anatomy of the stomach, small and large intestine to include the   
duodenum and its divisions, the jejunum, ileum, ileocecal valve, cecum, ascending,   
transverse, descending and sigmoid colon.   

  Describe the blood supply, venous drainage, lymphatic drainage and autonomic   
innervation of the gastrointestinal tract.   
  

Liver, Pancreas, and Spleen Describe the liver with respect to surfaces, borders, lobes and peritoneal attachments,   
structures of the porta hepatis, blood supply, innervation and lymphatic drainage.  

  Describe the pancreas with respect to borders, surfaces, relationships to surrounding   
structures, blood supply, innervation and lymphatic drainage.   

  Describe the structure of the gall bladder and its relationship to the liver, blood supply,   
innervation and lymphatic drainage.  

  Describe the organization of the hepatopancreatic duct system and its relationship to the   
duodenum.  

  Describe the spleen with respect to surfaces, relationships to surrounding structures,  blood  supply, innervation and ly
mphatic drainage.   

Posterior Abdominal Walls and 
Pelvis 

Describe psoas major, psoas minor and quadratus lumborum muscles in terms of   
attachments, actions, and innervation.   

  Describe the respiratory diaphragm in terms of attachments, action, innervation,   
central tendon, vertebrocostal triangle, caval foramen, esophageal and aortic hiatus.  

  Describe the course of the parietal and visceral branches of the abdominal aorta and   
their area of distribution.   

  Describe the course of the parietal and visceral branches of the inferior vena cava   
and their area of drainage.   

  Describe the structure of the kidneys in terms of cortical and medullary structures,   
blood supply, innervation, the relationships of fascial and fatty tissues around the   
kidneys, and the course and relationships of the ureters.   

  Describe the suprarenal glands in terms of location, blood supply and innervation.   

  Describe the organization of the lumbar plexus, including the named terminal nerves.   

  Describe the structure of the bony pelvis, the ligamentous structures that stabilise the   
sacroiliac and iliolumbar joints, and the boundaries of the greater and lesser sciatic   
foramina and the structures passing through each.   
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Pelvis Describe the structure, position, relationships and major peritoneal coverings and   
reflections of the female pelvic organs.   

  Describe the structure, position, relationships and major peritoneal coverings and   
reflections of the male pelvic organs.  

  Describe the general pattern of blood supply and lymphatic drainage of pelvic   
structures.   

  Describe the organization of the sacral plexus.   

  Describe the autonomic innervation of pelvic viscera.   

Perineum Describe the boundaries, subdivisions and contents of the urogenital and anal triangles in   
the male and female.  

  Describe the organization of the superficial perineal and deep perineal pouches in terms  of  fascial layers and contents i
n the male and female.   

  Describe the structure of the penis and clitoris in terms of erectile tissues and associated   
muscles.  

  Describe the motor and sensory innervation, blood supply, and lymphatic drainage of   
the male and female perineum.   

Osteology Describe the anatomy of the cervical vertebrae.   

  Describe the major distinguishing features of the extracranial anatomy.   

  Describe the neurocranium in terms of bones and their major features.   

  Describe the viscerocranium in terms of bones and their major features.   

  Describe the major distinguishing features of individual skull bones and their   
articulations in the intact skull.   

  Describe the basic developmental anatomy of the skull in terms of fontanelles   
and sutures.   

  Describe the major openings of the skull in terms of location and the structures   
traversing them.  

Posterior Triangle of the Neck Describe the layers of deep fascia and facial spaces of the neck.   

  Describe the boundaries and contents of the posterior, occipital and   
supraclavicular triangles of the neck.  

  Describe the sternocleidomastoid, omohyoid, anterior scalene, middle scalene,   
posterior scalene, levator scapulae, splenius capitis, semispinalis capitis and   
prevertebral muscles in terms of attachments, actions, and innervation.  
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  Describe the distribution of the cervical plexus including the ansa cervicalis,   
supraclavicular, transverse cervical, great auricular and lesser occipital nerves.  

  Describe the boundaries and contents of the scalene hiatus.   

  Describe the supraclavicular portion of the brachial plexus.   

  Describe the boundaries of the anterior, digastric, submental, carotid, and muscular   
triangles of the neck, and their contents.  

  Describe the anatomy of the ansa cervicalis and the motor distribution of the cervical   
plexus.  

  Describe the sternocleidomastoid, and the infrahyoid and suprahyoid muscles, in   
terms of general attachments, actions and innervation.  

Anterior Triangle of the Neck Describe the boundaries of the root of the neck and superior thoracic opening, and   
describe the relationships of the brachiocephaliac veins, subclavian veins and arteries,   
external, anterior and internal jugular veins, thyrocervical and costocervical  

  Describe the anatomy of the trachea, and the thyroid and parathyroid glands.   

  Describe the anatomy and contents of the carotid sheath.   

  Describe the origin, course and distribution of the branches of the external carotid   
artery within the carotid triangle.   

  Describe the location and organization of the sympathetic cervical ganglia.   

Cranial Cavity and Ear Be able to list the names and number of all cranial nerves   

  Describe which nerves come from brain, midbrain, pons and medulla   

  Describe their general area of distribution (target) in a few sentences or less   

  Describe the basic modalities in each of the cranial nerves (sensory, motor or both +   
parasympathetic or not)   

  Describe the layers, spaces and major reflections of the meninges.   

  Describe the intercranial venous drainage with particular reference to the dural venous   
sinuses.  

  Describe the organization of the cerebral arterial circle.   

Face and Scalp Describe the five layers of the scalp, its sensory innervation, and blood supply.   

  Describe the general attachments, actions, and innervation of the following   
muscles: frontalis, occipitalis, orbicularis oculi, zygomaticus, levator labii   
superioris, orbicularis oris, buccinator, depressor anguli oris, depressor labii   
inferioris an 
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  Describe the course and distribution of the motor branches of the facial nerve.   

  Describe the course and cutaneous distribution of the three divisions of the   
trigeminal nerve on the face and scalp.  

  Describe the course, major branches, and distribution of the facial artery and the   
areas of drainage and intracranial connections of the facial vein.   

  Describe the parotid gland in terms of location, autonomic innervation, and   
structures passing through the gland.   

Cranial Nerves V and VII Describe the course of the trigeminal nerve and its branches from its origin in   
the cranial vault to the tissues innervated.   

  Describe the fibres carried in each branch of the trigeminal nerve.  

  Describe the relationship between cranial nerves III, VII, and IX (carrying   
preganglionic parasympathetic fibres) and terminal branches of the trigeminal   
nerve carrying parasympathetic postganglionic fibres.   

  Describe the course of the facial nerve and its branches from its origin in the   
cranial vault to the tissues innervated.   

  Describe the fibres carried in each branch of the facial nerve.   

  Describe the relationship between the chorda tympani and the trigeminal nerve.   

Infratemporal Fossa Describe the boundaries of the infratemporal fossa.  

  Describe the muscles of mastication in terms of general attachments, actions,   
and innervation.  

  Describe the course and distribution of the maxillary artery within the   
infratemporal fossa, and corresponding venous drainage.  

  Describe the course and distribution of the mandibular division of the trigeminal   
nerve.  

  Describe the functional components of the chorda tympani nerve and its   
relationship to the facial and trigeminal nerves.   

  Describe the temporomandibular joint in terms of articular surfaces, joint capsule,   
lateral ligament and articular disc.   

Head and Neck Autonomics Describe the organization of the trigeminal and facial nerves as in module #26.   

  Describe the organization of the autonomic nervous system as in module #06.   

  Describe the pathway for parasympathetic innervation of intrinsic muscles of   
the eye.   
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  Describe the pathway for parasympathetic innervation of lacrimal, sublingual,   
submandibular, and parotid glands.   

  Describe the pathways for parasympathetic innervation of mucous membranes.   

  Describe the pathways for sympathetic innervation of head structures.   

Orbit and Ear Describe the anatomy of the bony orbit.   

  Describe the lacrimal apparatus with respect to gland and duct system. 

  Describe the six extrinsic eye muscles, and levator palpebrae superioris, in   
terms of attachments, actions, and innervation.   

  Describe the course and major branches/tributaries of the ophthalmic artery   
and veins.   

  Describe the course and branches of the ophthalmic division of the trigeminal,   
optic, oculomotor, trochlear and abducens nerves.   

  Describe the anatomy of the external, middle and inner ear cavities.   

Nasal Cavity and Pterygopalantine 
Fossa 

Describe the bony walls and contents of the middle ear cavity.   

  Describe the bone and cartilage components of the external nose and nasal septum.  

  Describe the bony structures forming the nasal cavity and paranasal sinuses,   
meati, sphenoethmoidal recess, ethmoid bulla, semilunar hiatus, and openings   
associated with these structures.   

  Describe the innervation of the nasal cavity and adjacent structures with   
particular reference to the nasopalatine, ethmoidal, greater and lesser palatine   
nerves.   

  Describe the blood supply and venous drainage of the nasal cavity and adjacent   
structures with particular reference to the sphenopalatine, ethmoidal, and the   
descending, greater and lesser palatine vessels.   

  Describe the boundaries of the pterygopalatine fossa, the openings to the nasal   
cavity, palate, orbit, and their contents.   

  Describe the course and distribution of branches of the maxillary division of the   
trigeminal nerve (V2) and of the pterygopalatine ganglion.  

  Describe the course and distribution of the branches of the maxillary artery   
arising in the pterygopalatine fossa.  
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Mouth, Tongue, and Palate Describe the oral vestibule and oral cavity with respect to the palate, dental arches   
and anterior tonsillar pillars.   

  Describe the extrinsic muscles of the tongue ‐
styloglossus, genioglossus,  hyoglossus and palatoglossus – with respect to attachments, actions and   
innervation.   

  Describe the muscles of the soft palate ‐levator veli palatini, tensor veli palatini,   
uvular muscle, palatoglossus and palatopharyngeus – with respect to attachments,   
actions and innervation.   

  Describe the muscles supporting the floor of the mouth ‐digastric, mylohyoid,   
and geniohyoid – with respect to attachments, actions and innervation.  

  Describe the parotid, submandibular and sublingual salivary glands, their ducts   
and openings, and their innervation.   

  Describe the pattern of general and special sensory innervation of the mouth   
and tongue.   

  Describe the blood supply and venous drainage of the oral cavity.   
  

Pharynx and Larnyx Describe the nasal, oral and laryngeal divisions of the pharynx in terms of   
boundaries and internal features.   

  Describe the constrictor and vertical muscles of the pharyngeal wall in terms   
of attachments, actions, and innervation.  

  Describe the sensory innervation of the three parts of the pharynx. 

  Describe the pharyngeal, palatine and lingual tonsils in terms of blood supply,   
venous and lymphatic drainage.  

  Describe the cartilaginous and membranous framework of the larynx ‐thyroid,   
cricoid, epiglottic, and arytenoid cartilages – thyrohyoid and cricothyroid   
membranes, and vocal ligament.   

  Describe the boundaries of the laryngeal opening, vestibule, ventricles, rima   
glottidis, vestibular and vocal folds.   

  Describe the intrinsic muscles of the larynx ‐cricothyroid, thyroarytenoid,   
vocalis, posterior cricoarytenoid, lateral cricoarytenoid, transverse and oblique   
arytenoid ‐in terms of attachments, actions, and innervation.  

  Describe the sensory innervation and blood supply of the larynx.   
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Venous and Lymphatic Drainage of 
the Head and Neck 

Describe the pattern of superficial venous drainage of the head.   

  Describe the pattern of deep venous drainage of the head.   

  Describe communications between extracranial and intracranial drainage.   

  Describe the pattern of venous drainage of the neck.   

  Describe the location of the groups of regional lymph nodes – occipital, retroauricular,   
parotid, buccal, submandibular, submental, anterior and superficial cervical,   
retropharyngeal, laryngeal, tracheal – and the deep cervical nodes.   

  Describe the pattern of lymphatic drainage from head and neck structures.  

  NOTE: This lecture was not included in the course due to time constraints.   
The notes have been left in for your own study and Identifying –   
Not testable but clinically relevant and worth some time.   
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BIO100: Integrated Metabolism and Nutrition 

Introduction to Metabolism and 
Nutrition  

Discuss the functions of metabolism and illustrate the role of intermediates in metabolic  
pathways.  

  Discuss the importance of enzymes in the regulation of metabolism. 

  Describe the dietary components that provide fuel energy. 

  Describe the division of metabolism into catabolism and anabolism.  Discuss aspects of  
intermediary metabolism that are common to both.  

  Discuss the key roles of ATP and NADH/NADPH in metabolic processes. 

  Illustrate how catabolic and anabolic pathways are not simply the reverse of each other.    

  Describe key aspects of compartmentation of metabolic pathways within the cell. 

  Describe the classes of organic molecules that are essential in the human diet.    

  Discuss nitrogen balance as an example of homeostasis. 

  Describe the role of the EAR and the RDA in providing quantitative estimates of nutrient requirements 

  Identify  resources for individual diet analysis.   

Energy Metabolism Discuss the development of an “obesity epidemic” in the United States in the last decade. 

  Describe the Body Mass Index (BMI) and the criteria used to distinguish obesity from  
overweight.  

  Compare the dietary substances that provide energy with the forms of energy storage in the body.  

  Discuss how food energy is measured.  How many kcal are generated by the oxidation of  
one gram each of carbohydrate, fat, protein and ethanol?    

  Define respiratory quotient (RQ), and Identify its utilization.  Explain why the RQ's for  
carbohydrates, fat, and protein differ.  

  Discuss how one can estimate an individual’s daily energy expenditure.   

  Define Basal Metabolic Rate (BMR).  Briefly discuss anthropometric, nutritional,  
hormonal, and disease factors which may alter resting metabolic expenditure.  

  Discuss changes in energy demand with physical activity and illness.    
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  Discuss the effects of long-term energy imbalance on weight gain and weight loss. 

Fasting vs. the Fed State  Discuss major metabolic differences in utilization of metabolic pathways in the fed and  
fasted states.      

  Briefly outline the processes of digestion of dietary carbohydrates, fats, and protein.   

  Describe the storage of excess fuel as glycogen and triacylglycerols. 

  Describe the mobilization of fuel stores during fasting. 

  Describe the different metabolic patterns of brain, skeletal muscle, heart, liver, and adipose tissue in the fasted state.  

  Describe the changes in fat and protein metabolism that occur with prolonged fasting.    

  Describe the changes in fuel utilization between resting and exercising muscle.    

  Discuss the shift in the composition of the mixture of carbohydrates and fats utilized by muscles during prolonged 
exercise.     

Hormonal Regulation of Fuel 
Metabolism  

Discuss the concept of metabolic homeostasis. 

  Describe the role of insulin in promoting the storage of nutrients. 

  Describe the roles of glucagon and epinephrine in maintaining fuel availability. 

  Describe the changes in insulin and glucagon levels that occur after a high carbohydrate  
meal.  Identify why the responses vary with the type of carbohydrate.   

  Describe the hormonal response to a high protein meal that containing little or no  
carbohydrate.  

  Describe the signal transduction and second messenger cascade initiated by glucagon and  
epinephrine.     

  Describe the intracellular effects of binding of insulin to its receptor, and how this process  
reverses the effects of glucagon in the liver.  

  Describe how both impaired synthesis of insulin and impaired signaling through the insulin  
receptor result in hyperglycemia.     

  Discuss similarities between Atkins-type weight-reduction diets and the starved state. 
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Enzymes, Reactions and Mechanisms  Define and be able to use the key words in context.   

  Identify the factors that determine the specificity and activity of enzymes as catalysts.   

  Identify the reaction mechanism of chymotrypsin and related serine esterases. 

Enzyme Kinetics Define and  utilize the key words in context.   

  Identify the significance of Vmax, Km of enzyme catalyzed reactions.   

  To be able to distinguish between different types of enzyme inhibition   

  Identify the effects of pH and temperature on enzyme reactions.   

  Identify of the types of inhibition utilized by severally clinically important compounds. 

Enzyme Regulation Define and be able to use the key words in context.   

  Identify the characteristics of an allosteric enzyme.   

  Identify the control of a metabolic pathway by end product feedback inhibition and activation.   

  Identify the mechanism of regulation of aspartate transcarbamylase of E. Coli as an example of an allosteric enzyme.   

  Identify the mechanism of regulation by cAMP and calmodulin dependent kinases.   

  Identify the regulation of glycogen phosphorylase.   

  Identify the regulation of pancreatic enzymes. 

Clinical Chemistry  Define and use the keywords in context.   

  Identify the elevated serum enzymes in myocardial infarction, liver disease, pancreatitis.   

  Identify the factors affecting the feasibility of measuring a serum enzyme.   

  Describe the isozymes of CK and LDH associated with myocardial infarction.    

  Identify the advantages and disadvantages of the different serum enzyme assays with regard to diagnosing cardiac 
disease.   

  Identify the basis of Elisa and RIA assays.   

Mechanism of Blood Clotting Define and use the key words in context.   

  Outline the mechanism of activation of clotting factors.   

  Identify the action of vitamin K and its antagonists.   

  Identify the mechanism of action of the anticoagulants.   

  Identify the mechanism of regulation of blood clotting by physiological and pharmacological interventions. 

Bioenergetics Identify what is meant by "high energy compound".  Identify various types of high energy compounds utilized in 
mammalian metabolism. 

  Identify how the free energy change of a reaction may be used to determine the direction in which a reaction will 
proceed. 
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  Identify the difference between actual free energy change and standard free energy change of a reaction and the 
relationship between the standard free energy change and the equilibrium constant. 

  Identify the role of ATP in the linkage between catabolism and anabolism. 

  Identify the concept of coupled reactions. 

  Identify the concepts of oxidation, reduction, and oxidation-reduction potential (redox potential). 

Glycolysis I and II Identify the mechanism and nomenclature for cyclization of aldose and ketose sugars. 

  Differentiate between the following structural designations: pyranoses, furanoses, anomers, epimers and 
enantiomers. 

  Outline the pathway for the metabolism of glucose to pyruvate and subsequently to lactate under anaerobic 
conditions. 

  Identify where the glycolytic pathway occurs in the cell. 

  Identify the mechanisms regulating the glycolytic pathway.    

  Identify the net reactions and the functioning of the glycolytic pathway under anaerobic conditions and aerobic 
conditions in different cell types. 

  Differentiate  between oxidative phosphorylation and substrate level phosphorylation. 

  Calculate the quantity of ATP produced from the glycolysis of glucose. 

  Describe what is meant by the Pasteur effect and the Cori cycle. 

  Identify  the causes of lactic acidosis. 

TCA Cycle I & II List the potential metabolic fates of pyruvate. 

  List the precursors of acetyl CoA and the types of reactions leading to the acetyl group. 

  Describe the reactions of the pyruvate dehydrogenase complex, and the respective functions of lipoic acid, thiamine 
pyrophosphate, NAD, FAD and CoA. 

  Identify the pathology of pyruvate dehydrogenase deficiency. 

  Outline the overall result of pyruvate oxidation via the TCA cycle. 

  Outline the reaction sequence of the TCA cycle and describe the types of reactions involved. 

  Calculate the energy yield of oxidation of acetyl CoA via the TCA cycle. 

  Describe the mechanisms which regulate the TCA cycle. 

  Define and describe anaplerotic reactions. 

  Describe the role of the TCA cycle as a source of biosynthetic precursors. 

  Identify the cause of Beriberi and mechanism of arsenite poisoning. 
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Oxidative Phosphorylation and the 
Electron Transport Chain:  I and II  

Identify  the components of the electron transport chain.   

  Identify how movement of electrons through the electron transport chain generates ATP.   

  Identify the chemiosmotic hypothesis proposed by Mitchell.   

  Identify how uncouplers uncouple ATP synthesis from electron movement through the ETC.   

  Identify how shuttles are used to transport molecules in and out of the mitochondrion.   

  Indentify the inhibitors of OXPHOS.   

  Determine the number of ATP molecules generated by oxidative phosphorylation . 

Reactive Oxygen Species Identify what ROS are, some examples, and how they are generated. 

  Identify how ROS can lead to lipid peroxidation.   

  Identify the enzymes that utilize O2.   

  Identify rNOS toxicity. 

  Describe  how ROS and rNOS are generated during phagocytosis. 

  Describe the enzymatic and nonenzymatic systems designed to protect against ROS toxicity. 

Other Sugars I Describe the common dietary disaccharides and the enzymes that digest them. 

  Identify the structure of starch and describe how amylose and amylopectin fit into this picture. 

  Identify the physiology of the digestion of starches including their anatomical locations. 

  Describe the specific luminal enzymes that aid in the digestion of complex sugars.   

  Describe the concept of dietary fiber. 

  Describe the mechanisms involved in hexose transport across the brush border membrane of the small intestines. 

  Identify the different forms of disaccharide deficiencies and how they are related to clinical observations.   

Other Sugars II  Identify how glucose metabolism relates to other sugars. 

  Identify fructose metabolism and related diseases. 

  Identify galactose metabolism and related diseases. 

  Identify glucuronate metabolism and functions. 

  Identify nucleotide sugar metabolic interconversions. 

Glycolipids and Glycoproteins  Be able to structurally and functionally distinguish the differences in the major classes of glycoconjugates 
(glycoproteins, glycolipids and proteoglycans).   

  Identify the steps in the synthesis of proteoglycans.   
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  Know the differences between mannose rich and complex glycoproteins.  Identify the pathway for glycoprotein 
synthesis, role played by dolichol phosphate.    

  Identify the differences between galactocerebroside and ganglioside.    

  Identify the general biochemical mechanisms associated with mucopolysaccharidoses and gangliosidoses deficiency 
diseases.   

  Identify the ABO blood group system.   

The Pentose Phosphate Pathway   Identify the role of the pentose phosphate pathway in producing nucleic acid precursors. 

  Discuss the importance of NADPH as an anabolic precursor. 

  Discuss the particular needs for NADPH in erythrocytes and in phagocytic cells. 

  Describe how the oxidative pathway of the HMP shunt generates both NADPH and pentose phosphates. 

  Describe the roles of the non-oxidative pathway in removing or generating pentose phosphates, and the conditions 
under which this pathway is active. 

  Discuss the roles of transketolase and transaldolase in the non-oxidative pathway. 

  Describe the regulation of the pentose phosphate pathway. 

  Discuss why people with genetic variants of glucose 6-phosphatase are vulnerable to episodes of drug-induced 
hemolytic anemia. 

  Discuss the role of the malic enzyme as an alternative source of NADPH and why that pathway is not available to 
erythrocyte. 

Glycogen Metabolism Describe the different roles of glycogen stores in liver and muscle.    

  Describe the highly branched structure of glycogen and its adaptive value. 

  Describe and contrast the biochemical pathways involved in glycogenesis and glycogenolysis. 

  Describe and contrast the glycogen branching and debranching processes. 

  Identify the importance of enzyme phosphorylation and dephosphorylation in the coordinated control of glycogen 
synthesis and breakdown. 

  Describe the key hormones and signal transduction mechanisms involved in regulation of glycogenolysis and glycogen 
synthesis. 

  Identify how glycogen metabolism in liver is regulated by blood glucose levels. 

  Identify why muscle glycogen is not a source of blood glucose. 

  Identify the mechanisms by which different enzyme deficiencies result in glycogen storage diseases and abnormalities 
of glucose homeostasis. 

Gluconeogenesis Define gluconeogenesis.  Identify when, where, and why it occurs. 
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  Identify the major substrates for gluconeogenesis. 

  Describe the Cori cycle and its importance to metabolism of muscle. 

  Review the reactions of glycolysis, identifying the irreversible steps in the conversion of glucose to pyruvate and/or 
lactate. 

  Describe the gluconeogenic reactions which bypass the irreversible steps of glycolysis. 

  Identify the purpose of the alanine cycle and the contributions of both muscle and liver to this metabolic process. 

  Describe the reciprocal regulation of gluconeogenesis and glycolysis. 

  Discuss the role of PEPCK in tissues that are not synthesizing glucose. 

Glucose Homeostasis Define gluconeogenesis.  Identify when, where, and why it occurs. 

  Describe the results of a normal glucose tolerance test. 

  Describe the role of the liver in maintaining blood glucose levels. Identify why muscle glycogen is not a source of blood 
glucose. 

  Describe the changes in blood glucose levels that normally occur on a daily basis and after the depletion of liver 
glycogen. 

  Identify  the hormonal mechanisms that coordinate gluconeogenesis and glycogen mobilization in the liver. 

  Discuss the changes in glucose homeostasis that occur during prolonged exercise. 

  Discuss how exercise and diet affects glycogen synthesis in muscle. 

  Discuss the medical consequences of hypoglycemia. 

  Discuss genetic causes of fasting hypoglycemia. 

  Discuss the major similarities and differences between Type 1 and Type 2 Diabetes. 

  Discuss how both obesity and lack of physical activity increase the risk of developing Type 2 Diabetes 

Fatty Acid Oxidation Describe the role of fatty acids as an energy source and the structure of the major fatty acids involved.    

  Describe the intracellular activation of fatty acids and their transport to the mitochondria. 

  Identify the pathway for beta-oxidation of fatty acids. 

  Describe the generation of ATP from fatty acids to acetyl-CoA during both beta-oxidation and subsequent TCA cycle 
oxidation to carbon dioxide and water.   

  Identify the differences between glycolysis and beta-oxidation which permit “anaerobic” muscle to generate ATP from 
glucose but not from fatty acids.   

  Identify how the oxidation of odd-chain fatty acids (such as 15:0) can lead to some glucose formation although the 
oxidation of most dietary fatty acids (such as palmitate) cannot. 

  Discuss the nature of "ketone bodies," as products of incomplete oxidation of fatty acids.   

  Identify when and why this process occurs.   
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  Describe the utilization of ketone bodies as sources of energy by peripheral tissues. 

  Discuss mechanisms for regulation of mitochondrial b-oxidation. 

  Discuss metabolic problems that occur when β-oxidation is impaired.   

Fatty Acid Synthesis Discuss the physiological role of fatty acid synthesis in the body, and where and when it occurs.     

  Describe the sources of carbon atoms and energy (ATP) for fatty acid synthesis. 

  Outline the pathway for the biosynthesis of palmitic acid. 

  Describe the need for and sources of NADPH for fatty acid synthesis. 

  Outline the mechanism for transfer of acetyl groups to the cytosol. 

  Compare the pathways for biosynthesis and beta-oxidation of palmitic acid. 

  Describe the synthesis of triacylglycerols in liver and small intestine.  Identify why, in the fasted state, adipocytes 
require glyceroneogenesis. 

  Describe the mechanisms involved in short- and long-term control of fatty acid synthesis. 

  Describe the coordinate regulation of fatty acid synthesis and fatty acid oxidation. 

Essential fatty acids and ancillary 
pathways of fatty acid metabolism   

Describe the physiological roles of essential fatty acids.  Distinguish between those fatty acids that are synthesized in 
the body and those which are essential or required in the diet.    

  Distinguish between the omega 3 and omega 6 families of polyunsaturated fatty acids.  Describe the physiological 
roles of "fish-oil" fatty acids. 

  Discuss how trans fatty acids are formed and why their presence in the diet is considered undesirable.     

  Describe the microsomal elongation of palmitate to stearate.  Discuss similarities and differences between this 
pathway and that for fatty acid synthesis.      

  Discuss the process of fatty acid desaturation required for the synthesis of oleate and palmitoleate.  Indicate why 
stearoyl CoA desaturase is also called delta-9 desaturase. 

  Describe the pathway involved in the conversion of linoleate to arachidonate. 

  Briefly describe the beta-oxidation of unsaturated fatty acids.   

  Contrast beta-oxidation in peroxisomes with that in mitochondria.  Describe the role of peroxisomes in the catabolism 
of very long chain fatty acids.   

  Describe the difference between alpha and beta-oxidation, and the role of alpha oxidation in the catabolism of 
branched chain fatty acids.    

Ethanol Discuss the roles of alcohol dehydrogenase and aldehyde dehydrogenase in the metabolism of ethanol. 

  Describe the roles of the liver, stomach and other organs in ethanol metabolism.   
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  Distinguish between the reactions catalyzed by alcohol dehydrogenase and the microsomal ethanol oxidizing system 
(MEOS). 

  Discuss the role of MEOS in chronic ethanol metabolism.    

  Describe acetaldehyde toxicity.  Identify why inhibition of aldehyde dehydrogenase deters ethanol consumption. 

  Describe the fate of ethanol-derived acetate in the fed and in the fasted states. 

  Discuss how the metabolism of alcohol inhibits gluconeogenesis.    

  Describe the mechanisms by which ethanol induces fatty liver. 

  Describe the role of ethanol as a competitive inhibitor of the oxidation of other alcohols. 

  Identify  why alcoholics are particularly vulnerable to deficiencies of thiamine and vitamin A. 

Metabolism of Exogenous Lipids  Describe the major classes of dietary lipids and the steps involved in lipid digestion.   

  Explain the role of bile salts in lipid digestion and absorption.   

  Describe the reactions and name the enzymes involved in digestion of triacylglycerols, cholesterol esters and 
phospholipids. 

  Explain the mechanisms of cholesterol and triglycerides absorption.   

  Describe the process of assembly and secretion of chylomicrons in enterocytes.   

  Describe the general circuit of chylomicrons in lymph and plasma.   

  Explain the role of lipoprotein lipase and its dietary regulation.   

  Describe the fate of free fatty acids released from chylomicrons. 

General lipid trafficking and 
lipoproteins  

Define a lipoprotein and its specific role.   

  Describe the major lipoprotein classes and their physical properties.   

  Explain the role of apoproteins.   

  Describe the major steps involved in synthesis and secretion of VLDL.   

  Explain the mechanism by which VLDL is sequentially transformed to LDL.   

  Describe the major reactions involved in fatty acid storage and mobilization in adipocyte.   

  Explain the major roles of LDL and HDL.   

  Identify the difference between the exogenous and endogenous pathways of lipid transport. 

  Describe the influence of diet in lipoprotein metabolism. 

Cholesterol Biosynthesis   Identify the structure and properties of cholesterol and cholesterol esters. 

  Identify the major steps in cholesterol biosynthesis.   
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  Discuss the reactions involved in cholesterol biosynthesis and identify the key enzymes.   

  Describe the major physiological roles of cholesterol and related isoprenoids and sterols.   

  Explain the mechanisms involved in regulation of HMG-CoA reductase.   

  Describe the molecular mechanisms by which SREBP regulates HMG-CoA reductase.   

  Explain the molecular substrate for the diseases related to defects in the cholesterol biosynthesis.   

  Explain the importance of cholesterol in embryogenesis and development. 

Cholesterol Transport and 
Homeostasis  

Describe the importance and general features of cholesterol transport. 

  Explain the transport of exogenous (dietary) cholesterol and indicate the major class of lipoproteins involved.   

  Describe the role of VLDL in the transport of endogenous cholesterol.   

  Explain the mechanism by which LDL and LDL receptors are involved in the endogenous cholesterol transport.   

  Identify the connection between oxidized LDL, “scavenger receptors” and atherosclerosis. 

  Explain the major molecular mechanisms involved in maintenance of cellular cholesterol homeostasis.   

  Describe the importance of HDL and the concept of “reverse cholesterol transport”.   

  Identify the different types of hypercholesterolemia and their molecular substrate.   

  Indicate the treatment used to increase LDL receptor activity.   

  Define what Tangier disease is and its connection with HDL and atherosclerosis. 

Cholesterol derivatives  Explain the differences between the bile acids and bile salts.   

  Describe the major steps in the biosynthesis of bile acids by the liver.   

  Describe the formation of bile salts from bile acids and explain the physiological importance.   

  Identify the “secondary” bile acids and their place of synthesis.   

  Define enterohepatic circulation and explain its importance in bile acids metabolism.   

  Explain the mechanisms leading to gallstones formation.   

  Name the major classes of steroid hormones, their localization and general physiological function.   

  Explain the mechanisms by which the trophic hormones regulate the acute steroidogenesis.   

   Describe the cytosolic and mitochondrial steps involved in the formation of pregnenolone.   

   Describe the formation of vitamins D and their subsequent activation in the liver and kidney . 

Phospholipids Identify the basic structure and major functions of phosphoglycerolipids.    

  Discuss the role of phospholipids in pulmonary function, and the utilization of the ratio of phosphatidylcholine to 
sphingomyelin (P/S ratio) as an index of lung maturity in the fetus. 

  Describe the roles of activated CDP-intermediates in phosphoglycerolipid synthesis.    
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  Describe the role of base exchange in the synthesis of phosphatidylserine. 

  Describe the de novo synthesis of choline via conversion of phosphatidylserine to phosphatidylcholine. 

  Distinguish between diacyl- and ether-linked phospholipids.   

  Describe the roles of different phospholipases A2 in digestion, signal transduction and the inflammatory response.  
Explain why pancreatic phospholipase A2 is secreted as a zymogen. 

  Identify  how remodeling is utilized to alter phospholipid fatty acid composition.   

  Identify the roles of phospholipases C and D in signal transduction.   

  Describe the basic structure of sphingolipids and the synthesis of the ceramide backbone. 

  Describe the synthesis of sphingomyelin and glycosphingolipids.    

  Briefly discuss how hydrolysis of membrane phospholipids serves to generate a large family of  lipid molecules active 
in intra- and intercellular signalling.     

Prostaglandins and other Active 
Lipids 

Describe the major classes of eicosanoids and describe their common features. 

  Discuss the major physiological functions of eicosanoids and their mechanisms of action. 

  Contrast the effects of prostacyclin (PGI2) and thromboxane (TXA2) on platelet aggregation. 

  Describe the role of phospholipases in initiating synthesis of eicosanoids. 

  Describe the reaction catalyzed by cyclooxygenase (prostaglandin synthase).  Identify how different cells use the same 
pathway to generate different prostaglandins. 

  Contrast the structures of prostaglandins produced from eicosapentaenoic acid with those from arachidonic acid.    

  Discuss the differences between aspirin and reversible inhibitors of COX activity.   

  Discuss the clinical significance of the existence of COX isozymes.    

  Describe the lipoxygenase reaction and the synthesis of leukotrienes.    

  Discuss the effects of leukotrienes and targets for inhibition of leukotriene action.   

  Identify why levels of urinary isoprostanes are a useful biological marker of oxidative stress.    

The Adipocyte  Describe the major metabolic role of adipocytes. 

  Indicate the major pathways involved in lipid storage in adipocytes.   

  Explain why the adipocyte is the major regulator for lipid partitioning in the body; describe how lipid partitioning is 
dysregulated in the insulin resistant state.   

  Explain the function of different PPARs in regulation of lipid metabolism.   

  Explain why adipose tissue is viewed as a major endocrine organ.   

  Describe the roles of different adipokines in the adipocyte lipid metabolism.   

  State the depot-specific differences in the endocrine function of adipose tissue and their contribution to 
pathophysiology of the metabolic syndrome.   
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  Describe the mechanistic link between obesity and inflammation. 

  Describe the common features in the lipid partitioning dysregulation in lipodystrophy and obesity. 

Insulin Resistance Define the concept of insulin resistance. 

  Indicate the major effects of insulin on the activity of various enzymes in liver, muscle and fat.   

  Describe the insulinsignaling pathway.   

  Define and briefly explain the concept of lipotoxicity and ectopic lipid deposition in peripheral tissues.   

  Explain how inflammatory cytokines impair lipid metabolism in adipocyte.   

  Describe the major enzymatic pathways and target enzyme responsible for insulin resistance in the liver.   

  Describe the multiple roles of AMPK in muscle and the major biochemical pathways affected by modulation of AMPK.   

  Indicate the major lipid species involved in the induction of insulin resistance in muscle and the major affected 
biochemical pathways.   

  Define the concept of metabolic inflexibility and the implications on the development of insulin resistance in relation 
to obesity. 

Nitrogen Balance Identify the processes of protein digestion and amino acid absorption. 

  Outline the need for amino acids for synthesis of other nitrogen-containing compounds. 

  Describe the major nitrogenous metabolites excreted in the urine. 

  Discuss nitrogen balance as a dynamic equilibrium.  Discuss conditions under which a net positive or negative balance 
would be observed.    

  Identify  the role of amino acid release from skeletal muscle during fasting.     

  Discuss human dietary requirements for total protein nitrogen.   Discuss differences in protein requirements in 
pregnancy, for “body-building,” and for the elderly. 

  Discuss why protein requirements increase on a low calorie, low carbohydrate diet. 

  Describe the interconversion of amino acids and alpha-keto acids, and the role of pyridoxal phosphate in 
transamination reactions.    

  Briefly describe other mechanisms for deamination of amino acids.     

Excretion of Nitrogen Describe the origin of nitrogen atoms in urea. 

  Describe the cellular and intracellular localization of urea synthesis. 

  Outline the reactions of the urea cycle.      

  Discuss the effects of a deficiency of ornithine transcarbamylase.   

  Describe the different physiological roles of carbamoyl phosphate synthetases I and II. 

  Discuss why disorders of urea synthesis result in hyperaminoaciduria as well as hyperammonemia.   

  Describe therapies that can increase nitrogen excretion for individuals with inborn errors of urea cycle function. 
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  Describe the different pathological conditions which result in hyperammonemia, elevated BUN (blood urea nitrogen), 
or elevated urinary excretion of ammonium ions.   

Catabolism of Amino Acids  Describe the metabolic basis of characterizing amino acids as glucogenic, ketogenic, and mixed, and identify which 
amino acids are in each category.     

  Describe how transamination of alanine and aspartate results in intermediates of glycolysis and the TCA cycle.    

  Describe how the catabolism of histidine and tryptophan contribute to other metabolic pathways. 

  Describe the catabolism of the branched chain amino acids and the biochemical basis of maple syrup urine disease. 

  Discuss the biochemical basis for phenylketonuria. 

  Describe the role of tetrahydrobiopterin in the conversion of phenylalanine to tyrosine. 

  Discuss the different roles of liver, muscle, and kidney in the catabolism of amino acids.    

  Describe the role of increased glutamine metabolism in tumor cells.   

  Distinguish between essential and nonessential amino acids. Discuss the sparing action of cysteine and tyrosine. 

  Describe the pathways for the synthesis of glutamine, asparagine, proline and arginine.    

  Discuss nutritional requirements for essential amino acids.    

  Describe how protein quality can be determined.  Discuss the deficiencies of vegetable proteins and give examples of 
protein complementation. 

  Identify why children require both more total protein/kg body weight and a higher protein quality.    

  Describe kwashiorkor as a disease of inadequate protein intake.  Be aware of how infection and free radical damage 
can contribute to the clinical problems.     

  Describe why muscle wasting is often less with kwashiorkor than with starvation.   

  Discuss why trauma and sepsis increase protein catabolism. 

Neurotransmitters and other Amino 
Acid Products 

Describe the classes of neurotransmitters derived from amino acids. 

  Outline the mechanism for the synthesis of the phenylalanine-derived neurotransmitters dopamine, norepinephrine 
and epinephrine. 

  Outline the roles of monoamine oxidase and catechol O-methyl transferase in the inactivation of catecholamines.    

  Describe the mechanism for the conversion of tryptophan to serotonin. 

  Briefly describe the synthesis and role of melatonin.   

  Describe the role of amino acid decarboxylases in the synthesis of GABA and histidine. 

  Describe the generation of melanin and of thyroid hormones from tyrosine. 

  Outline the pathway for the mechanism for the synthesis of nitric oxide.  Review the signal transduction pathway by 
which NO induces relaxation of smooth muscle.    
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Methionine & Sulfur Metabolism   Describe the role of S-adenosylmethionine (SAM) as a methyl donor in the synthesis of phosphatidylcholine, creatine, 
and epinephrine. 

  Describe the pathway for the synthesis of creatine.  Discuss the information obtained by quantification of urinary 
creatinine. 

  Identify the vitamin requirements for the resynthesis of methionine from homocysteine.     

  Describe the role of methionine in the synthesis of cysteine. 

  Discuss the synthesis and functions of glutathione.   

  Describe the synthesis and physiological roles of taurine.  Discuss dietary requirements for taurine in infants.    

  Outline the pathway by which methionine and cysteine provide sulfur atoms for synthesis of polysaccharides such as 
heparin and for sulfation of drugs. 

  Describe the roles of ornithine and methionine in the synthesis of polyamines.     

  Discuss the multiple etiologies of hyperhomocysteinemia and the role of homocysteine as a risk factor for diseases of 
endothelial disfunction.   

Vitamin B12 and Folate Outline the mechanism of absorption and activation of vitamin B12. 

  Differentiate the biochemical effects of folic acid versus B12 deficiency. 

  Identify the ways folate and Vitamin B12 are involved in metabolism. 

  Identify the role of B12 in the conversion of propionyl CoA to succinyl CoA. 

  Identify the principal sources of onecarbon units. 

  Identify the mechanisms for regeneration of methionine from homocysteine. 

  Identify some of the pharmacologically important folate analogs and what they do. 

Purine and Pyrimidine Metabolism  Identify the components and structure of purine and pyrimidine bases, nucleosides and nucleotides. 

  Identify outline the synthetic pathways for purine and pyrimidine bases, nucleosides and nucleotides, and formation 
of deoxynucleotides. 

  Identify the major points of regulation of ribo-and deoxyribonucleotide biosynthesis. 

  Outline the degradation, excretion and salvage pathways for purines and pyrimidines. 

  Identify the metabolic explanations and basis of treatment of gout. 

  Identifyhe function and regulation of ribonucleotide reductase. 

  Describe the biosynthesis of thymidylate. 

  Describe the mechanism of anticancer action of methotrexate and 5FU. 

  Identify the basic metabolism and mechanism of action of antiviral nucleoside drugs. 
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Iron Metabolism Explain the physiological and pathophysiological implications of iron redox properties.   

  Describe the proteins involved in iron transport and storage.   

  Explain the steps involved in iron absorption and the regulatory mechanisms involved.    

  Describe the mechanisms of transport and delivery of iron to different cells.   

  Indicate the regulatory mechanisms involved in cellular uptake of iron.   

  Describe the difference in mechanisms generating iron deficient anemia and anemia of chronic disease.   

  Indicate the conditions associated with iron overload.   

  Describe how serum iron and total iron binding capacity varies in different pathophysiological conditions.   

  Explain the importance of hepcidin in iron homeostasis. 

Heme Synthesis and Breakdown Outline the importance of heme metabolism. 

  Describe the major steps in heme synthesis.   

  Identify the critical regulatory step in heme synthesis and describe the regulatory mechanisms involved.   

  Define porphyrias and explain the mechanisms responsible for acute intermittent porphyria and hereditary 
coproporphyria.   

  Describe the major steps in heme degradation.   

  Describe the reactions involved in bilirubin excretion.   

  Identify the specific defects for each type of hyperbilirubinemia. 

Minerals Enumerate the macroelements and physiologically important trace elements.   

  Describe the physiological functions of intracellular and extracellular calcium and the general role of hormones in 
maintaining calcium homeostasis.   

  Describe the mechanisms of copper absorption and transport.   

  Explain the importance of metallochaperones in intracellular copper trafficking.   

  Describe the process of zinc absorption and transport.   

  Describe the role of metallothionein in Zn homeostasis.   

  Explain the role of zinc in pathology of diabetes.   

  Describe the mechanism of selenium absorption and transport.   

  Explain the relationship between Se and hemolytic anemia.   

  Explain the role of Se and I in synthesis of thyroid hormones.   

   Describe the physiological roles of iodine and fluoride. 

  Describe the role of chromium in relation to insulin action. 

Vitamins I Define "vitamin."  Give several examples of early uses of vitamin therapy. 

  Discuss pellagra as an example of a nutritional deficiency disease: Symptoms 
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  Discuss Niacin as a vitamin. 

  The role of protein in relieving niacin requirements. 

  For thiamine, riboflavin, pyridoxine, folic acid and vitamin B12:  
Recognize the structure(s) of each vitamin.  
Discuss the basic physiological roles of each.  
Describe clinical manifestations of deficiency states  
List foods that are good sources of each 

  Describe examples of enzymatic reactions involving biotin and pantothenic acid; indicate the role of the coenzyme in 
each.  Discuss why deficiencies of these vitamins are rarely observed. 

  Discuss how abnormal enzyme structure may alter an individual's requirements for a particular vitamin and lead to a 
“vitamin-dependency syndrome.”   

  Describe the structure, food sources and enzymatic functions of ascorbic acid.  Relate the symptoms of Vitamin C 
deficiency to its physiological role.    

Vitamins II Describe the structure, role and dietary sources of vitamin K.  Discuss why neonates are more at risk for vitamin K 
deficiencies than are adults. 

  Discuss the structure, absorption, transport and storage of vitamin A.  Explain why some but not all carotenoids have 
vitamin A activity. 

  Create examples of foods rich in vitamin A activity. 

  Describe the role of vitamin A in the maintenance of normal epithelial tissues and in the visual cycle.  Identify why a 
deficiency in vitamin A can lead to xerophthalmia and to increased susceptibility to infection.  Discuss why night-
blindness is an ea 

  Describe the vitamin and hormonal nature of cholecalciferol and its transformations in different organs.  Review the 
role of vitamin D in regulation of calcium metabolism. 

  Discuss which populations are at risk for vitamin D deficiencies.    

  Discuss the role of vitamin E.    

  Relate the distinction between fat-soluble and water-soluble vitamins to their storage in the body and to the toxicity 
of excess vitamins A and D. 

  Discuss common examples of food fortification with vitamins.   

A Healthy Diet Identify the necessary biochemical components of a healthy human diet. 

  Discuss changes in dietary needs with aging.   

  Discuss nutritional differences between sugars, complex carbohydrates and fats as energy sources. 

  Describe concerns with the average diet of advanced industrial countries. 

  Identify why the average American diet poses greater nutritional risks for relatively sedentary individuals. 
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  Describe the dietary changes which appear to decrease the risk of stroke, coronary heart disease and diabetes.    

  Discuss alternatives to the current “Food Pyramid” as a guide for healthy eating. 

  Discuss structural and situational obstacles to healthy eating. 
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CSF101: Cell Structure and Function 

Principles of Biological Structure  Identify the basic principles of molecular interactions 

  Compare and contrast the principles of ionic interactions, hydrogen bonds, and   
hydrophobic interactions  

  Explain the role of water in molecular structure and folding 

  Employ the Henderson-Hasselbach equation in relation to pH and pK,  
specifically in physiological buffer systems   

  Recognize the names, three-letter and single letter abbreviations of each of the  
20 amino acids found in proteins   

  Classify each of the twenty amino acids with respect to the side chain properties  
at physiological pH. Specifically know which amino acid side chains are  
hydrophobic, hydrophilic, polar, acidic or basic.  

Protein Structure and Function I   Review primary, secondary, tertiary, quaternary structure of proteins 

Protein Structure and Function I  Identify the planar nature of peptide bonds 

  Recognize how individual amino acid side chains affect protein folding 

  Describe the importance of domain and motifs in the structure, function and  
specificity of proteins.  

  Identify the molecular forces and accessory proteins involved in protein  
 folding and maintenance of tertiary structure  

  Evaluate the importance of protein folding in protein structure and function and  
human disease  

Protein Structure and Function II  Identify the basic principles underlying protein-ligand interactions and  
demonstrate how this affects protein function.  

  Describe the most common types of post-translational modifications that occur  
on proteins  

  Illustrate how post-translational modifications influence protein structure and  
function  

  Review common methods used to characterize proteins.  
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Protein Structure and Function III  Identify the basic principles of enzyme function. 

  Compare and contrast myoglobin and hemoglobin sequence, structure and  
physiological functions  

  Explain the molecular changes that occur in the hemoglobin subunits following  
oxygen binding  

  Describe the Bohr effect and its probable mechanism, including the influence of  
pH and BPG on oxygen and proton binding  

   Appreciate the control of blood pH by respiratory regulation of pCO2 and the  
carrier function of hemoglobin  

Nucleic Acid Structure  Be able to name the components of nucleic acids and identify the general  
properties of purine and pyrimidine bases, nucleosides and nucleotides.  

  Discuss the internucleotide linkages in DNA including the structure and  
chemical properties of RNA and DNA phosphodiester linkages.  

  Discuss the double helical nature of DNA, and Identify the fundamental  
relationships enumerated by Chargaff, and base pairing structures.  

  Describe how the double-stranded, helical, and antiparallel structure of DNA  
relates to the processes of replication and transcription  

  Know the differences between A, B, and Z DNA. 

  Identify consequences of topological conversions of DNA. 

  Compare and contrast the different types of RNA. 

Lipids and Carbohydrates   Identify the major monosaccharides, disaccharides, and polysaccharides found in the  
human body and diet   
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  Distinguish the composition of different sphingolipids and explain how specific enzyme  
deficiencies can result in the inborn errors of metabolism known as sphingolipidoses.  

  Identify the basic structural composition of biological membranes in relation to  
membrane fluidity  

  List and describe the physiological roles of membranes including: compartmentation,  
electrochemical/membrane potential, transport, anchoring.  

  Define micelles and liposomes and describe how they are formed spontaneously from  
detergent, bile acids, and phospholipids.  

  List and describe the roles of each of the major components of membranes including:  
phospholipids, sphingolipids, cholesterol, and protein [for example lipid rafts and caveola].   

  Compare and contrast the structure and function of cholesterol and cholesterol esters. 

  Explain the role of membrane fluidity and describe how it can be altered by biological  
processes.  

  List the various specific types of major membrane lipids and describe the role of  
membrane asymmetry.   

  Describe how a membrane is synthesized by the incorporation of monoacylglycerols and  
their modifications.   

  Describe and assess the role of the aminophospholipid translocases in the membrane [for  
example, “flippases”, “floppases” (ABC transporters) and “scramblases” in membrane  
biosynthesis].  

Clinical Correlation Identify how the HbS mutation results in the manifestations of sickle  
cell disease  

  Identify the clinical consequences of sickle cell anemia 

  Identify the strategies used to treat sickle cell disease 

  Gain an Identifying of the issues faced by individuals living with sickle  
cell anemia  
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Mitochondria and peroxisomes  Identify the structure and function of the mitochondrion and its major components, the location of citric acid cycle 
enzymes, electron transport components and ATP synthase.  

  Identify the process by which proteins made in the cytosol become  incorporated into the various compartments of 
mitochondria.  

  Identify the contents and function of the peroxisome, and be able to identify these organelles and mitochondria in 
electron micrographs. 

Nuclear Structure  Identify the structural features and major functions of the eukaryotic cell nucleus 

  Describe the levels and mechanisms of condensation of the chromosomal DNA in order to  
package it within the nucleus  

  Identify the structure and function of the nucleolus and of the nuclear matrix  

  Explain the role of the nuclear pore in the movement of substances in and out of the nucleus 

  Identify the events involved in nuclear dissolution and reassembly during mitosis 

The Extracellular Matrix  Identify the major forms of the extracellular matrix (ECM): basal lamina, amorphous matrix, fibers, their structure and 
function  

  Identify the major molecular components of each type of ECM, their properties and functions  

  Explain the steps in collagen biosynthesis and fiber formation; explain the molecular and clinical  
effects of deficiencies and mutations in genetic diseases and how they affect collagen 

Cell Function: Membranes Write Fick’s Law of diffusion.  Explain how changes in concentration gradient,  
surface area, time and distance will influence diffusion of a molecule.  

  Review the composition of cell membranes. Explain how this composition  
affects movement of hydrophilic and hydrophobic molecules in and out of cells.   

  Write the Nernst equation and describe how this equation accounts for both  
chemical and electrical driving forces that affect diffusion of ions.  
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  Define “equilibrium potential”.  Using the Nernst equation calculate equilibrium  
potentials for varying intra- and extracellular concentrations of an ion.  

  For varying membrane potentials and intra- and extracellular concentrations of  
an ion, predict the direction in which an ion will diffuse.  

  Know the properties of ion channels. 

  Compare and contrast ion-channel gating mechanisms. 

  Discuss the role of mitochondrial pores in cell death. 

Membrane Transport I  Discuss factors that affect movement of water across cell membranes.   

  Review definitions and significances of osmolarity, reflection coefficient, and  
tonicity.   

  Describe the function of aquaporins.   

  Describe the Gibbs-Donnan equilibrium and its consequences. 

   Explain the role of facilitative glucose transporters in glucose homeostasis.   

  Compare and contrast simple diffusion, facilitated diffusion, and active transport 

  Discuss physiological roles of the P-class ATPases. 

Membrane Transport II  Discuss physiological roles of F- and V-class ATPases. 

  Identify a unique feature of ABC transporters. 

  Discuss physiologically or pharmacologically relevant functions of ABC transporters 

  Explain the difference between primary and secondary active transport. 

  Explain the rationale for WHO oral rehydration therapy. 

  Describe the transport mechanism for reuptake of monoamine neurotransmitters 

Membrane Transport III  Discuss transport mechanisms and physiological relevance of cell volume  
regulation.   

Membrane Transport III  Discuss transport mechanisms and physiological relevance of regulating  
intracellular calcium.    
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  Discuss transport mechanisms and physiological relevance of regulating  
intracellular pH.  

  Discuss the roles of active and passive transport in transcellular transport. 

Electrophysiology I List approximate concentrations of major ions in intracellular and extracellular  
compartments.  

Electrophysiology I Predict, using the Nernst and Goldman-Hodgkin-Katz equation, how altering  
ion concentrations and permeabilities affect, respectively, equilibrium and  
membrane potentials.  

  Describe the following properties of ion channels:  ion selectivity, gating,  
activation and inactivation.   

  Compare and contrast major ion channel gating mechanisms. 

Prokaryotic and Eukaryotic 
Transcription 

Identify the initiation and termination of RNA synthesis by RNA  
polymerase and the roles of the sigma factor and rho protein in  
prokaryotes.  

  Describe what operons are and how the lac operon and trp operon are  
regulated.  

  Know the unique features of transcription by RNA polymerases I, II, and III  
in eukaryotes.  

  Identify the importance of the TATA-binding protein (TBP) even for  
promoters lacking a TATA-box. 

RNA Processing Identify the various aspects of eukaryotic RNA processing  
and post-transcriptional modifications to yield mature mRNAs,  
rRNAs and tRNAs.  
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  Discuss the aspects of self-splicing and splicing by the  
spliceosome.  

  Describe how alternative splicing and RNA editing can lead to  
protein diversity.  

  Identify how microRNAs undergo extensive RNA  
processing. 

  Identify the properties of the genetic code and the relationship between DNA sequence and protein sequence. 

  Identify the relationship between the structure, function of ribosomes and the mechanism of initiation, elongation, 
and termination of protein synthesis. 

  Identify the mechanism of action of various antibiotics and their potential side effects. 

Regulation of Gene Expression Identify what is meant by gene expression. 

     Define the variety of levels where gene expression is regulated. 

     Discuss the role of epigenetic mechanisms in controlling gene expression.   

     Identify how gene structure influences regulatory mechanisms. 

  Discuss the basic concepts behind cis regulatory elements, promoters,  
 enhancers, transcription activators, repressors, coactivators and  
 corepressors.  

  Describe how post-transcriptional mechanisms influence gene expression. 

Analysis of DNA and RNA by 
Recombinant DNA Technologies 

Analysis of DNA and RNA by Recombinant DNA Technologies 

  Be familiar with the enzymes that cleave DNA and some of their uses. 

  Discuss the approaches of Southern and Northern blotting and hybridization  
to detect and analyze DNA and RNA and Western blotting to detect specific  
proteins of interest.  
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  Identify how RFLP mapping can help identify a mutant gene associated  
with a genetic disease.  

  Be familiar with the chemical (Maxam-Gilbert) and enzymatic (SangerCoulson) 
approaches to determining DNA sequences.  

  Know the methods for producing recombinant DNA molecules. 

  To Identify how the polymerase chain reaction can amplify DNA  
sequences and how this technology is applied to the analysis and diagnosis  
of medical disorders.  

  To Identify how a microarray experiment can assess global gene  
expression.   

Protein Sorting and Targeting  Learn the mechanisms by which proteins enter and exit the nucleus 

  Identify how proteins enter the mitochondria 

  Identify how proteins enter the endoplasmic reticulum 

  Identify how proteins transit the ER and Golgi through vesicular trafficking 

Cystic Fribrosis-Integrated Lecture Integrate Identifying of the processes involved in gene expression and  
molecular methods using a clinically relevant example.  

  Review the pathogenesis of Cystic Fibrosis. 

  Identify how altered transcription, RNA processing and miRNA's can  
contribute to Cystic Fibrosis.  

  Identify how nonsense mutations contribute to Cystic Fibrosis and how  
Gentamycin can be used to overcome this defect.  

  Identify how protein folding and trafficking are affected by the most  
common mutation found in Cystic Fibrosis patients.  
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  Identify how molecular techniques can be used for the identification,  
diagnosis and treatment of Cystic Fibrosis 

Clinical Cytogenetics The clinical indications that should prompt cytogenetic analysis and the likely  
results of this testing.  

  The most common types of chromosomal abnormalities and what their likely  
impact on phenotype would be (i.e. benign versus deleterious).  

  The basis technique of FISH (fluorescence in situ hybridization) and what it is  
designed to detect in the realm of clinical cytogenetics.  

Mendelian Inheritance I/II The student should be able to describe the basic principles of Mendelian inheritance. 

  The student should be able to list the characteristics of autosomal dominant  
inheritance.  

  The student should be able to describe factors affecting phenotype and inheritance  
in autosomal dominant conditions.  

  The student should be able to list the characteristics of autosomal recessive  
inheritance.  

  The student should be able to describe consanguinity as it relates to autosomal  
recessive conditions.  

  The student should be able to list the characteristics of X-linked inheritance. 

  The student should be able to describe dosage compensation.   

  The student should be able to list the reasons why a female would express an Xlinked 
trait.  

  The student should be able to describe molecular basis of anticipation. 
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  The student should be able to recognize diseases associated with trinucleotide  
repeat expansions. 

Non-Mendelian Genetics The features of X inactivation and Lyonization and how these processes affect  
human gene expression.  

  The concepts of genomic imprinting and uniparental disomy with Prader-Willi  
and Angelman syndromes as a model.  

   The clinical importance of genomic imprinting and uniparental disomy with  
Prader-Willi and Angelman syndromes as a model.    

Pedigree Construction and Methods 
for Analysis 

The student should be able to identify the primary standardized symbols in a genetic  
pedigree and construct a basic 3 generation pedigree.    

  The student should be able to identify the basic Mendelian inheritance patterns from  
an informative pedigree.  

  The student should be able to use pedigree analysis techniques to calculate recurrence  
risks and to give accurate genetic counseling.  

  The student should be able to explain the affect of consanguinity on the risk of  
autosomal recessive conditions and be able to use the coefficient of inbreeding to  
calculate accurate risks for genetic counseling.  

Multifactorial Inheritance and 
Common Diseases  

The student should be able to identify the three classes of multifactorial traits. 

  The student should be able to explain threshold traits using an example of a  
common birth defect.  
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  The student should be able to predict the likelihood of recurrence of common  
disorders and birth defects.   

  The student should be able to describe the genetic basis of common adult  
disorders.  

  The student should be able to explain how susceptibility genes contribute to  
common disorders.  

  The student should be able to discuss twin and adoption studies and how they help  
to define genetic and environmental contributions to disease. 

Biochemical Genetics Discuss how mutations in genes for enzymes may result in inborn errors of  
metabolism.   

  Discuss why “inborn errors in metabolism” are usually autosomal recessive  
diseases.  

  Discuss how mutations may alter rather than eliminate enzyme activity.   

  Utilize glucose-6-phosphatase deficiency to discuss both balanced polymorphisms  
and pharmacogenetics.  

  Discuss how α1-antitrypsin deficiency illustrates the interaction of genetics and  
environment in pathogenesis.  

  Discuss why mutations in structural proteins such as collagen often result in disease  
states with dominant inheritance patterns.  

  Identify the basis of organelle-based disorders- lysosomal, peroxisomal,  
mitochondrial.  
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  Review the cellular role of peroxisomes.  Discuss X-linked adrenoleukodystrophy  
and Zellweger Syndrome as diseases of impaired protein import into the  
peroxisome.    

  Review the cellular role of lysosomes.  Discuss the common features of lysosomal  
storage diseases.  

  Distinguish between Sphingolipidoses and Mucopolysaccharidoses. 

Mitochondrial Inheritance Know the features of mitochondrial genetics. 

  Identify the basis of heteroplasmy and how it contributes to the unique character of mitochondrial genetics.  

  Identify replicative segregation of mitochondrial genomes during  
cytokinesis.  

  Identify the threshold effect observed with different tissues. 

Therapies in Genetics Identify how gene therapy should work, and what its current limitations are. 

  Identify the pros and cons of viral and nonviral vectors. 

  Identify the gene therapy approaches applied to cancer. 

  Identify how gene therapy has been used to address SCID and cystic fibrosis   
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ITP100:  Introduction to the Patient I 

Intro to ITP and Small Groups Describe the logistics and function of ITP small groups in achieving course goals.  

  Prepare most effectively for learning in small group.  

  Describe the characteristics of descriptive, nonjudgmental feedback and its role in  

  learning skills and fostering self-awareness.  

  List the group norms developed by their learning groups.  

Basic Communication Skills Demonstrate technique for assessing these characteristics during the interview: patient‟s comfort (environmental 
temperature and lighting, positioning, need for  
modesty and privacy)  
urgency of patient‟s problem(s) (e.g., pain, toxicity, agitation)  
barr 

  Develop skill in data-gathering from the first moment of the interview by noting:  
general physical characteristics, including conditions that can be diagnosed from general  
appearance; hygiene and odors  
specific physical findings (e.g., evidence of auto 

  Describe categories of non-verbal communication and their value to an observer:  
Kinesics   
Proxemics  
Gestures   
Paralanguage   
Autonomic response   

  Describe the communicative value of paralanguage, especially:  
speech rate  
intonation  
pauses  

  Describe the effects on the doctor-patient relationship of physicians‟ nonverbal clues and  
demonstrations of empathy. 

  Appreciate the differences in interpretation of non-verbal cues by ethnic background.  

Setting the Stage the First Minutes Discuss the beneficial aspects of an effective Doctor-Patient relationship.  

  Discuss strategies to enhance the formation and preservation of this relationship.  
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  Describe basic strategies to open the interview:  
  
preparation for the interview  
physical setting  
initial interaction  
effective listening  
eliciting the patient‟s agenda  

  Describe relationship-building skills that enhance rapport.  

Chief Concern Combine patient-centered and doctor-centered approaches to define the Chief Concern(s)  
(CC) and History of Present Illness (HPI).  

  Gather information in the interview by:  
  
Exploring eight logical dimensions for evaluating patients‟ symptoms (patient‟s  
attributions, chronology, location, quality, quantity, setting, aggravating and  
alleviating factors, and associated symptoms).  
  

  Compare and contrast the styles of problem-based, focused assessments with a  
comprehensive assessment in the ambulatory and the in-patient setting.  

PMH/FH/Patient Profile Gather information about a patient‟s past medical history.  

  Gather and record information about a patient‟s family history.  

        Develop a patient‟s profile.  

Learning the Patient's Story Describe what physicians need to know about the context and components of illness (e.g.,  
setting of illness; illness trajectory; self-treatment, denial, iatrotropic stimulus, expected  
patient responsibilities, impact of/on family).  

  Use relationship building skills, including methods to:  
identify and respond to patients‟ emotions   
accord respect to the patient in their role as expert on their individual experience  

  Demonstrate Identifying of the disease – illness model by distinguishing patient- and  
doctor-centered elements of a medical interview.  

  Describe the benefits and limitations of the patient-centered method in health care outcomes.  

  Describe the evidence-based rationale for key elements of patient-centered interviewing. 
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Motivational Interviewing: 
Effective Behavioral Change 

Demonstrate progressive skills in asking, listening and informing to assist patients change  
behaviors  

  Describe the stages of change model and the characteristics of each stage.  

  Identify own attitudes, beliefs and confidence in facilitating patients‟ behavioral change.  

  Elicit „change talk‟ though asking patients about their Desire, Ability, Reasons and Need  for  health  behavior change.  

  Employ tools for patient assessment including decision-balance; using ruler for  
confidence/importance; non-directive and direct interventions.  

  Apply effective stage-appropriate behavioral interventions to facilitate patients‟ behavioral  
change.  

  Describe evidence for effectiveness of motivational techniques and limitations of evidence-based approach.  

Domestic Violence Define “Domestic Violence” as it pertains to partners in intimate relationships.  

  Describe the cycle of power and control leading to violence.  

  Routinely incorporate screening questions for domestic violence in the medical interview.  

  Sensitively approach suspected victims.  

  Identify the physician‟s legal responsibilities toward identified adult victims of domestic  
violence.  

  Be prepared to assist victims through knowledge of community resources.  

Sexual History and Risk Reduction Conduct a sensitive and comprehensive medical sexual interview using non-judgmental  
language and affect.  

  Describe normal variation and pathologic problems with each portion of the sexual response cycle.  

  Describe three other features of sexual relationships that may cause dysfunction (difference in appetite; marital discord; 
poor emotional/spiritual health)  

  Recognize at least one aspect of the sexual interview that causes personal discomfort and state three ways to overcome 
this discomfort.  

Addictions Look at personal attitudes towards treatment of the addict. 

  Recognize addiction as a disease with established criteria, screening methods and specific  
treatment recommendations.  

  Recognize how anxiety, depression, and pain can be the result of drug use or drug withdrawal. 

  Recognize how some prescription drugs can cause the behavioral symptoms the drugs are  
actually designed to relieve.  

  Recognize how some behaviors (i.g., eating and sex) can become addictive. 
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Tobacco and Health Explain why smoking became a major health concern in the twentieth century.  

  List the eight organs in which smoking increases the risk of cancer.  

  Name six non-neoplastic diseases that are affected by smoking.  

  Describe the effects of pipes, cigars, and smokeless tobacco on users.  

  Explain the different reasons why children and adults smoke.  

  Identify why health information does not convince smokers to quit.  

  Describe the four steps health care providers can take and the information they can offer patients to help them stop 
smoking.  

  Name the six public health strategies to decrease tobacco use in the U.S. population.  

Sleep Hygiene Describe the six most common categories of sleep disorders.  

  Describe the effects of sleep on common medical and psychiatric conditions.  

  Include assessment of sleep habits as part of screening and detailed medical interview.  

  Identify indicators of abnormal or suboptimal sleep patterns.  

  Offer patient education re: sleep hygiene when appropriate  

The Challenging Interview Recognize and respond to common causes of communication problems between patients and doctors.  

  Classify the different issues or problems leading to difficulty in the patient-doctor interaction,  
including   
problems with process and style  
topical problems  
interactive styles  
somatization  
difficult feelings   

  Discuss the three general manifestations of somatization in the interview.  

  Recognize personal responses to particular patients and describe approaches to minimize  
adverse effect of personal feelings on therapeutic outcomes.  

  Describe methods to increase time efficiency in the medical interview without sacrificing  
effectiveness.  

Small groups  Briefly describe strategies to prevent malpractice actions.  
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NS100:  Medical Neuroscience 

Meninges and Forebrain I Define the major divisions of the brain.  

  Identify 2 Largest cerebral fissures . 

  Identify Meninges & actual/potential spaces.  

  Identify Lateral cortical surface landmarks.  

  Identify the 5 lobes of the cerebral cortex on the lateral side.  

  Identify the limbic cortex on medial side.  

  Identify the inferior cortical surface landmarks . 

  Identify the medial cortical surface landmarks.  

  Identify the medial diencephalon landmarks.  

Meninges and Forebrain II Definitions & divisions of nervous system  

  General orientation; 2 largest fissures  

  Meninges  

  Major cortical surfaces  

  Lateral cortical surface: landmarks/lobes  

  Inferior cortical surface: landmarks  

  Medial cortical surface: landmarks  

  Medial surface of the diencephalon  

Neuronal Signalling Identify the biophysical basics of neuronal signaling  

  Identify neurotransmitters and their actions  

  Identify neuronal circuits/synchronous oscillations 

Brainstem and Cerebellum Identify the brainstem: general organization  

  Identify the brainstem cranial nerves on external surface  

  Identify the floor of the 4th ventricle  

  Identify the cerebellum: general organization  

  Identify the cerebellar lesions: ataxias, tremor, herniation 

Cerebral Vasculature Identify the blood-brain barrier & Blood-CSF barrier  

  Identify the Internal carotid a & brr perfusing anterior 2/3 of brain  
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  Identify the Vertebral basilar system perfusing posterior 1/3, brainstem & upper cord 

  Identify the Circle of Willis  

  Identify the Watershed areas lacking anastomatic connections   

  Identify the Cerebral veins and dural sinuses  

  Identify the Middle meningeal a  

  Identify the Pituitary vascular supply  

Stroke, Anuerisms, and AVMs Identify the mechanism of thrombogenesis  

  Identify the Pathological correlates of stroke (anemic vs hemorrhagic)  

  Identify the Type of necrosis in the CNS (Liquifactive)  

  Identify the Outcomes of stroke e.g.”BRAIN ATTACK”  

  Identify the Hygroma formation & subdural  vs epidural bleeds  

  Identify the neurysm formation plus new ideas  

  Differentiate examples of stroke and   

  Discuss development of arterovenous malformations  

Cranial Nerves Identify the neurobiology of the cranial nerve exam  

  Identify the Cranial nerves: external surface of brain  

  Identify the Cranial nerves: neuraxis levels  

  Identify the Normal functions of the cranial nerves  

  Identify the Cranial nerve lesion signs  

  Identify the CN reflexes: consensual pupillary light reflex, consensual corneal reflex, reflex,  “Ah” and gag reflex, tracheal 
cough reflexjawjerk 

Degeneration/Regeneration Identify the microscopic and molecular anatomy of the PNS and CNS axon ensheathing  

  Identify the degeneration/Regeneration in the PNS and CNS  

  Identify why regeneration is more successful in the PNS? 

Brainstem Cross-Sectional 
Drawing 

Draw 3 levels of the spinal cord:   
Cervical enlargement, thoracic cord & lumbosacral enlargement  
4 posterior horn nuclei; 5 long tracts  

  Draw 6 Brainstem sections:  
Caudal (closed) & rostral (open) medulla (the hardest)  
Caudal pons & mid-pons  
Caudal midbrain & rostral midbrain 
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  Draw relevant sectional:   
External topography  
Ventricular structure  
Somatosensory system structures  
Cranial nerve structures/relays 

  Create questions re:   
function, cells or origin, cells of termination, lesions 

Hearing and Balance Identify the Basics of Balance  

  Identify the Anatomy of dynamic & static balance  

  Identify the Vestibular pathways  

  Identify the Basics of sound  

  Identify the Anatomy of sound transmission & amplification  

  Identify the Anatomy of Sound transduction  

  Identify the Tonotopic nature of sound  

  Identify the Localizing sound  

  Identify the Auditory pathways  

  Identify the Clinically relevant testing Rinne & Weber’s  

Eye Movements Identify that CN’s III, IV & VI are  lower motor neurons under control of various upper motor neurons 

  Identify the Types of eye movements  

  Identify the Brainstem & cortical gaze centers/areas  

  Identify the Superior colliculus & eye movements  

  Identify the Pinealomas: vertical gaze, vergence & accomodation  

  Identify the Non-Communicating (i.e., obstructive) Hydrocephalus:  Sun-setting sign 

  Identify the Medial longitudinal fasciculus (MLF) & CN’s III,IV,VI  

  Identify the Internuclear ophthalmoplegia & multiple sclerosis  

  Identify the The requirement of eye movements for vision  

Vestibular-Ocular System Identify the Vestibular system  

  Identify the Smooth pursuit & saccadic eye movements   

  Identify the Neuroanatomical basis for the vestibulo-ocular reflex  

  Define Dolls eyes  

  Identify Nystagmus & its various forms:  optokinetic, caloric, acquired vestibular, & spinning-induced 

  Define COWS vs SCOWS 
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Autonoic and Enteric Nervous 
Systems 

Identify the autonomic nervous system & sensory/motor systems  

  Identify the gut: impressive  

  Identify the enteric nervous system  

  Identify the sympathetic input to gut  

  Identify the parasympathetic input to gut  

  Identify the sensory systems from gut  

Urinary System Describe Micturition reflexes  

  Describe Voluntary controls over micturition  

  Describe Supraspinal regulation of bladder function  

  Describe Clinical relevancy of urinary incontinence 

Cortical Control of Motor Systems Identify the Primary motor cortex & Premotor cortex  

  Identify the Somatosensory modulation of motor cortex  

  Identify the Somatotopic map on motor cortex  

  Identify the Upper & lower motor neuron disease  

  Identify the Corticospinal & Corticobulbar tracts  

  Identify the Motor system lesion localization  

  Identify the Facial upper/lower motor neuron signs  

  Identify the Brown-Sequard syndrome  

  Identify the Capsular stroke  

  Identify the 3 Alternating hemiplegias involving CN’s III, VI & XII  

Cerebellum and Movement Identify THE cerebellum  

  Identify the Cerebellar subdivisions  

  Identify the Cerebellar peduncles  

  Identify the Cerebellar cortex  

  Identify the Deep cerebellar nuclei  

  Identify the Cerebellar circuitry  

  Identify Cerebellar dysfunction  

Thalamus and Motor Sensory 
Integration 

Neuroanatomical boundaries 
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  Thalamic Nuclei  
relay nuclei  
association nuclei  
non-specific nuclei  

  Blood Supply  

  Clinical significance 

Basal Nuclei Identify the General motor & behavioral functions of basal nuclei  

  Identify the Functions of the basal nuclei vs. pontocerebellum  

  Identify the Dorsal striatum versus dorsal pallidum  

  Identify the Output to motor thalamus & mesencephalic motor area  

  Identify the Modulation of basal nuclei by cortex, substantia nigra & subthalamic nucleus  

  Identify the Direct & indirect pathways to internal segment of the globus pallidus (internal segment of dorsal pallidum)  

  Identify the GABA & glutamate in the basal nuclei  

  Identify the The importance of inhibition for movement  

Basal Nuclei Huntington's and 
Reward 

Identify the General features of Huntington’s disease  

  Identify the Structures destroyed by Huntington’s disease  

  Identify the Indirect pathway and Huntington’s disease  

  Identify the Components of the reward circuit  

  Identify the Reward circuit & chemical dependence  

Basal Nuclei Clinical Cases Identify various movement disorder and promote altruism and duty by seeing the suffering and  
hope in these patients and their families.  

Presentation of People with 
Parkinson's Disease and Spinal 
Cord Injury 

Identify way to help patients    

  Identify that the problems of people with chronic disabilities do not end with diagnosis or discharge from the hospital; in 
many ways they are just beginning 

  Identify the need for better community-based supports, continuity of care and collaborations.  

Head CT Atlas and Function Identify CT and MRA (magnetic resonance angiography) imaging of the central nervous  
system and its vasculature.  
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  Create cumulative review WIKI practice questions. 

Hypothalamus Identify the 3 main functions of the hypothalamus  

  Identify the Borders of the hypothalamus  

  Identify the Relationship to the pituitary gland  

  Identify the 7 selected nuclei/areas 

Cortex and Neurobiology Identify the Types of cortical neurons  

  Identify the Types of cortex: anatomical & electrophysiological  

  Identify the Selected Broadmann’s areas  

  Identify the Cortical plasticity: sensory & motor  

  Identify “Cortical filling in”  

  Identify the Recurrent excitation & overall cortical function  

Cortex Function Define  
Agnosia, aphasia, aphagia, dysarthria,   
agraphia, anomia, alexia, apraxia, anosognosia  

  Define Cerebral dominance  

  Identify Cortical language areas  

  Define Plasticity & recovery of cortical function  

  Differentiate betweenGender differences in the brain  

  Identify Prefrontal cortex 

Molecular Biology of the Synapse Identify the Molecular anatomy  

  Define Synaptic development   

  Identify Experience dependent modification  

  Identify Neurological/psychiatric diseases 

Learning and Memory Identify the Taxonomy of memory  

  Identify the Phases of memory  

  Identify the E-LTP and short-term memory, L-LTP and long-term memory   

  Identify the Diseases of the brain and memory 

Alzheimer's Disease Define dementia  

  Identify the Types of dementia: reversible & irreversible  

  Identify the Diagnostic criteria for AD & need for autopsy   
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  Identify the Risk factors for AD including cardiovascular and depression factors  

  Identify the Theories for AD  

  Identify the FDA-approved treatments  

Psychosomatic Neuroscience Identify Psychosomatic medicine & the biopsychosocial model  

  Identify the Empirical validity of the biopsychosocial model  

  Identify the Behavior & cephalic parasympathetic responses  

  Identify the Behavior & the brain reward system  

  Identify the Placebo effect  

  Identify the The concept of stress  

  Identify the Hypothalamo-pituitary-adrenal-macrophage axis  

  Identify the Paraventricular hypothalamic nucleus & immune interactions  

  Identify the Thymus as a neuroendocrine organ  

  Identify the HIV-Associated Neurocognitive Disorders  

Reticular Formation: Movement 
and Visceral Function 

Identify the General location of brainstem reticular formation  

  Identify the 5 descending motor systems to cord  

  Identify the Extensor (decerebrate) and flexor (decorticate) rigidity (posturing) in coma  

  Identify the Medullary reticular formation areas related to blood pressure and the baroreceptor reflex   

  Identify the Medullary reticular formation areas related to respiration 

Cortical Arousal and Coma Differentiate between Consciousness vs. cortical arousal  

  Identify the The reticular-thalamic-cortical activating system  

  Identify the 3 other brainstem cortical activating systems:  Locus ceruleus noradrenergic, Raphe serotoninergic, Ventral 
tegmental dopaminergic  

  Identify the 2 hypothalamic cortical activating systems: Tuberomammillary histamine, Lateral hypothalamus orexin   

  Identify the 2 basal forebrain cortical activating systems: Nucleus basalis, Medial septal nucleus   

  Identify the Coma, vegetative state, minimally conscious state  

  Identify the extensor and flexor rigidity in coma  

Sleep Basics Define sleep  

  Describe the Ontogeny of sleep  

  Describe the Circadian rhythms  
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  Describe the Purpose of sleep 

Sleep Neurobiology Identify the major brain regions and neurochemical systems that regulate sleep and wakefulness 

Metabolic Ne Identify the Basic cerebral metabolism:  
glucose, oxygen, cerebral blood flow, autoregulation, blood-brain barrier, fatty acids,  
ketone bodies & glycogen  

  ?????   Nutrition and pregnancy  

  Differentiate between Primary vs. secondary brain injury  

  Identify Vasogenic and cytotoxic edema  

  Identify the 4 auto-destructive “suicidal” responses to injury  

  Identify Hepatic encephalopathy  

  Identify the B vitamins as the “brain vitamins”  

  Identify the effects of Prolonged caloric restriction & brain aging 

Psychiatric Neuroscience Identify that Mental illness is a brain injury  

  Identify the Main structures related to psychiatry  

  Identify the Schizophrenia neurobiology  

  Identify the Depression neurobiology  

  Identify the Anxiety disorder neurobiology 

Brain Injury Survivors Identify altruism and duty for people living with the long term consequences of aquired brain injuries  
such as those caused by traumatic brain injury, stroke and anoxia;  

  Identify the problems of people with brain injuries do not end when they are discharged from the  
hospital;  

  Identify that behavioral and cognitive problems are among the most prevalent and disabling features of a brain injury;  

  Identify that people with brain injuries and their families should be referred to the resources of the Brain Injury 
Association of America http://www.biausa.org/ and it state affiliates, e.g., the Brain Injury Association of Virginia 
http://www.biav.net/  

  Discuss the continuum of brain injuries;  

  Idenitfy the Mary Buckely Foundation and its Beacon House clubhouse program for people with brain  
injuries in Southside Hampton Roads, Virginia http://www.maryfoundation.org/  
Matt Buckley, Executive Director, matt@maryfoundation.org, Phone: 757-631-0222 

  Identify other brain injury clubhouse programs in Virginia  
e.g., Denbigh House in Newport News, phone: (757) 833-7845 and the Mill House in  
Richmond, phone: (804) 261-7050  
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  Identify  the Brain Injury Association of Virginia’s nationally recognized camp for adults with brain  
injuries: Camp Bruce McCoy http://www.biav.net/campmccoy.html  
Held every year the week before Memorial Day and the week after Memorial Day   
EVMS medic 

Clinical Pain Focus Identify the Biopsychosocial model, palliative care, hospice care  

  Identify the Pain remodeling of the nervous system  

  Identify the Extensive network of forebrain & brainstem structures  

  Identify the Opioid systems related to pain  

  Identify the Non-opioid transmitter systems related to pain  

  Identify the Peripheral pain sensitization vs. cent. pain sensitization-allodynia  

  Identify the Nociceptive vs. neuropathic pain  

  Identify the Somatic vs. visceral pain  

  Identify the Fast pain (neospinothalamic) system vs.  

  Identify the Slow pain (paleospinothalamic/spinoreticulothalamic) system   

  Describe the Gate theory for pain  

  Identify the Descending modulation of pain  

  Identify the WHO 3-step pain ladder & importance of opioids  

  Identify the 5 opioid complications 
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OSF101: Organ Systems Function 

 

The Autonomic Nervous System  Diagram the basic anatomy of the sympathetic and parasympathetic nervous systems.  Identify similarities and 
differences. 

  Identify the neurotransmitters and receptors within the sympathetic and parasympathetic nervous systems.  Describe the 
synthesis, storage, release and metabolism of these neurotransmitters. 

  Describe the actions and mechanisms of action of sympathetic and parasympathetic neurotransmitters on heart rate and 
insulin release from the pancreas. 

The Autonomic Nervous System 
Part 2 

Diagram the basic anatomy of the enteric nervous system.   

The Autonomic Nervous System 
Part 3 

Identify neurotransmitters within the enteric nervous system. 

The Autonomic Nervous System 
Part 4 

Diagram the role of the autonomic nervous system in homeostasis. 

The Autonomic Nervous System 
Part 5 

Explain the baroreceptor reflex. 

Bench to Bedside Missing objectives 

Muscle as a tissue Identify motor units and their recruitment. 

  Identify how the skeleton forms a lever arrangement for muscle action. 

  Know that muscle can bear more force than it can develop. 

  Know that muscle fibers can remodel in size and fiber type but not number. 

  Know the effects of aging on muscle function. 

  Identify how muscle spindles and Golgi tendon organs operate to send sensory information to the nervous system. 

Muscle Structure Mechanics Know the structure of skeletal and cardiac muscle. 

  Identify what causes the shape of the passive length-tension curve for skeletal muscle. 

  Identify the shape of the active length-tension curve for skeletal and cardiac muscle. 

  Describe the difference between isometric and isotonic contractions 

  Explain a preload and afterload, Lo, Fmax, and Vmax. 

  Identify force-velocity curves 

  Identify twitch, summated, fused and tetanic contractions. 

  Know why a twitch contraction is submaximal. 

  Know the three types of skeletal muscle fibers. 
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Hemodynamics Identify the relationship between pressure, flow, and resistance in the cardiovascular system. 

  From Poiseuille’s law, predict the relationship between flow, resistance and vascular geometry. 

  Describe the difference between laminar and turbulent blood flow.  Discuss the detection and consequences of 
turbulence. 

  Discuss the relationship between flow and velocity of flow.    

Cardiac Cycle/Heart Sounds Describe the sequence of electrical and contractile activity in the heart during the cardiac cycle. 

  Diagram the atrial and ventricular pressure changes that occur during the cardiac cycle. 

  Describe the volume changes that occur in the ventricles during the cardiac cycle. 

  Explain the origin of normal heart sounds. 

  Discuss why there is a period of isovolemic ventricular contraction during the cardiac cycle. 

  Describe the consequences of aortic valve stenosis and regurgitation. 

Myocardial mechanics I & II Identify how cytosolic Ca2+ levels are regulated in myocardial cells. 

  Describe isometric contraction and explain the effects of preload on tension development for the isolated papillary 
muscle. 

  Describe the length-tension curve.  Why does active tension development decrease at lengths greater than Lmax? 

  What are the differences between the length-tension curves for  cardiac and skeletal muscle? 

  Describe the Frank-Starling Law of the Heart.  Where on the Frank-Starling curve does the normal heart function and 
why? 

  Describe each of the factors which influence ventricular end-diastolic volume. 

  Explain the model of an afterloaded isotonic contraction. What is dl/dt? 

  How does afterload affect the degree of shortening of an isolated papillary muscle?   

  Describe the force-velocity curve.  What effect does increasing preload have on the force-velocity relationship? 

  Describe myocardial contractility and methods by which it can be estimated in the intact ventricle. 

  Explain how changes in preload, afterload, and contractility affect ventricular pressure-volume relationships. 

Cardiac Electrophysiology Diagram the normal sequence of cardiac depolarization.   

  Sketch a typical action potential in a ventricular muscle cell and a pacemaker cell. Describe how ionic currents contribute 
to the four phases of the cardiac action potential. Use this information to explain the differences in shapes of the action 
potenti 

  Explain what accounts for the long duration of the cardiac action potential and the resultant long refractory period. What 
are the advantages of the long plateau and the long refractory period? 

  Explain the ionic mechanism of pacemaker automaticity and rhythmicity, and identify cardiac cells that have pacemaker 
potential and their spontaneous rate. Identify neural and humoral factors that influence their rates. 

  Explain why the amplitude of the plateau phase of the ventricular AP influences the force of contraction. 

Electrocardiogram I Identify and  utilize  the basic ECG lead configurations 
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  Describe the various axes, segments and intervals of the normal ECG  

  Explain how they represent normal and abnormal cardiac electrical events  

CV Exam Review Diagram the organization of the cardiovascular system, including the direction of blood flow. 

  Review the anatomy of the heart.  Discuss how the anatomy relates to the function of the heart. 

  Compare and contrast the structures and functions of arteries, veins and capillaries. 

  Describe the life cycle of red blood cells.   

  Compare and contrast the three measurements of red blood cell concentration.  Discuss common causes and 
consequences of anemia. 

  Explain why anti-platelet drugs are used therapeutically.  

  Identify the relationship between pressure, flow, and resistance in the cardiovascular system. 

  From Poiseuille’s law, predict the relationship between flow, resistance and vascular geometry. 

  Describe the difference between laminar and turbulent blood flow.  Discuss the detection and consequences of 
turbulence. 

  Discuss the relationship between flow and velocity of flow.   

  Describe the sequence of electrical and contractile activity in the heart during the cardiac cycle. 

  Diagram the atrial and ventricular pressure changes  that occur during the cardiac cycle. 

  Describe the volume changes that occur in the ventricles during the cardiac cycle. 

  Explain the origin of normal heart sounds. 

  Discuss why there is a period of isovolemic ventricular contraction during the cardiac cycle. 

  Describe the consequences of aortic valve stenosis  and regurgitation. 

  Diagram the normal sequence of cardiac depolarization.   

  Sketch a typical action potential in a ventricular muscle cell and a pacemaker cell. Describe how ionic currents contribute 
to the four phases of the cardiac action potential. Use this information to explain the differences in shapes of the action 
potenti 

  Explain what accounts for the long duration of the cardiac action potential and the resultant long refractory period. What 
are the advantages of the long plateau and the long refractory period? 

  Explain the ionic mechanism of pacemaker automaticity and rhythmicity, and identify cardiac cells that have pacemaker 
potential and their spontaneous rate. Identify neural and humoral factors that influence their rates. 

  Explain why the amplitude of the plateau phase of the ventricular AP influences the force of contraction. 

Microcirculation Identify systolic, diastolic, mean blood pressure, and capillary wedge pressure. 

  Identify how blood pressure is measured with a sphygmomanometer.  

  Know the different types of endothelial layers in capillaries.  

  Know the factors determining capillary pressure.  

  Identify the osmotic pressure gradients across the capillary wall. 
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  Diagram the forces that determine fluid movement in capillaries (the Starling equation).   

Regulation of Blood Flow Identify how blood flow to various organs is controlled by local, neural and hormonal mechanisms.  

  Be familiar with the distribution of blood flow to the organs and how flow can increase above basal levels.  

  Know what is meant by autoregulation of blood flow, active hyperemia, and reactive hyperemia.  

  Know the principals of myogenic and metabolic mechanisms for regulation of blood flow.  

  Identify the innervation of blood vessels by the sympathetic nervous system. 

  Know the influence of circulating and paracrine hormones on vascular tone.  

Coronary Circulation Identify why coronary flow must increase to supply more oxygen to the myocardium.  

  Identify the effect of extravascular compression on coronary flow distribution.  

  Identify the strong autoregulation of coronary blood flow and the indirect effect of neural influences. 
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OSS101: Organ Systems Structure 

Overall Objectives How normal cells & their organelles appear at the light & electron microscopic levels 

  How cellular structure is determined by function 

  How the four basic tissues are formed by specialized cells and extracellular matrices they produce 

  How the structure and organization of the four basic tissues is determine by, and related to, their normal function 

  How organs and organ systems are composed of the four basic tissues 

  How the organization of tissues within organs and organ systems is determined by the normal functional requirements of 
those organs and systems 

  How pathogenic mechanisms may affect the structures and functions of cells, tissues, organs and organ systems 

Epithelium Identify the different types of epithelium and discuss the relationship between structure and function. 

  Describe the components, origins and functional significance of basal lamina. 

  Identify and discuss the functions of intercellular junctions seen on electron micrographs. 

  Know the morphology and function of epithelial surface specializations. 

  Identify the development of glands and explain the microscopic features used to classify exocrine glands. 

  Know basic terminology of pathological changes of the epithelium. 

Connective Tissue To Identify the characteristics and functions of connective tissues: dense regular, dense irregular, and loose connective 
tissue, and identify typical locations in the body for each. 

  To describe the origin, structure and function of the following cell types present in connective tissues:  fibroblasts, 
macrophages, mast cells, lymphocytes, plasma cells, neutrophils, eosinophils and basophils. Categorize cell types as blood-
derived, non 

  To Identify the basics of inflammation and the process of diapedesis, and to describe one disease in which inflammation is 
inhibited. 

  To explain the differentiation and functions of white and brown adipose cells and tissue; to know the hormones that affect 
weight and adipose tissue. 

Cartilage and Bone Identify the origins and functions of chondroblasts, chondrocytes, osteoblasts, osteocytes and osteoclasts. 

  Identify the three types of cartilage on microscopic slides. 

  Discuss the histologic similarities and differences between cartilage and bone. 

  Distinguish between compact and spongy bone on microscopic slides. 

  Describe the lamellar organization of compact bone. 

  Identify and discuss the significance of the five zones of the epiphyseal plate. 

  Explain the roles of bone formation and resorption in the process of growth of long bones. 
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  Be able to describe bone development, differentiate endochondral and intramembranous bone formation and give 
examples of bones that form via the two methods of bone development. 

Blood I Identify erythrocytes, thrombocytes, and each of the five types of leukocytes in a blood smear. 

  Explain the structure and function of erythrocytes and thrombocytes. 

  Describe the main differences in structure and function between the five types of leukocytes. 

Hemopoiesis Identify the sequence of events in erythropoiesis. Know that the changes in the sequence are due to an accumulation of 
hemoglobin, a simultaneous decrease in ribosomes, a condensation of nuclear chromatin that results in a pyknotic nucleus 
and nuclear e 

  Identify each of the cells of the erythrocytic series (except the proerythroblast) in a bone marrow smear. 

  Identify the sequence of event in granulocytopoiesis.  Know that this sequence is characterized by an initial accumulation 
of azurophilic granules followed by a dilution of these granules by cell division and an accumulation of specific granules. 
Also n 

  Identify each of the cells of the neutrophilic series (except the myeloblast) in a bone marrow smear. 

  Explain the differentiation of erythrocytes and leukocytes from a stem cell. 

  Describe the histological organization of myeloid tissue. 

Blood II (Hematology) Identify and contrast the components of peripheral blood (formed elements versus plasma) 

  Recognize the proper location to examine the cells on a peripheral blood smear & observe the pattern for performing a 
differential count 

  Describe the Complete Blood Cell Count (CBC) and its components 

  Review cells in hematopoietic bone marrow 

Muscle To Identify the structure and function of skeletal, cardiac and smooth muscle, and the differences between them. 

  To describe the structure and function of the sarcomere, thick and thin filaments, and the major proteins comprising the 
filaments and sarcomere. 

  To explain the sequence of events that occur in skeletal muscle contraction, from the action potential in the motor axon to 
contraction of sarcomeres. 

  To know the connective tissue structure of muscles and to Identify how the sarcomeres are linked to the extracellular 
matrix; to Identify how absence or mutation of one of the linking proteins leads to muscular dystrophy. 

  To Identify the components, basic structure and function of the neuromuscular junction. 

Nervous Tissue Identify neurons, glial cells, and peripheral nerves on microscopic slides. 

  Know the embryological origins of central and peripheral neurons and glia. 

  Explain the basic anatomic organization of the central and peripheral nervous systems at the gross and microscopic levels. 

  Describe the light microscopic and electron microscopic structure of a neuron, and compare its structure with the cells of 
other basic tissues. 
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  Explain the process of myelin formation in the central and peripheral nervous systems and its differences in health and 
disease. 

  Describe the basic microscopic anatomy of the connective tissue coverings of peripheral nerve trunks, fascicles, and axons. 

OSS Lab One:  Epithelium Recognize the different types of epithelial tissue. 

  Correlate characteristics of different epithelia with their functions. 

  Recognize shared features of different epithelia. 

OSS Lab Two:  Connective Tissue Identify that connective tissue consists primarily of extracellular matrix (ground substance and fibers), in which are 
embedded various connective tissue cells. 

OSS Lab Two:  Connective Tissue Be able to identify resident and transient cells of connective tissue. 

  Be able to identify and contrast collagen fibers, reticular fibers, and elastic fibers. 

  Be able to explain the functions of the connective tissue constituents. 

OSS Lab Three:  Bone and 
Cartilage 

Identify the components and organization of cartilage and bone. 

  Correlate structure and function of cartilage and bone. 

  Describe the differences between the development and growth of cartilage and bone. 

  Identify the processes of endochondral ossification and intramembranous ossification. 

OSS Lab Four:  Blood Recognize erythrocytes and platelets in a peripheral blood smear. 

  Distinguish the 5 types of leukocytes in a peripheral blood smear. 

  Study the approximate proportion of mature leukocytes in a peripheral blood smear. 

  Identify stages of erythropoiesis and granulopoiesis in a bone marrow smear. 

  Recognize megakaryocytes in a bone marrow smear. 

OSS Lab Five: Muscle To distinguish the three types of muscle. 

  To be able to explain the commonalities and differences in structure and function of these three types. 

OSS Lab Six – Nerve Tissue To distinguish nervous tissue from other tissue types. 

  To recognize peripheral and central nervous tissue. 

  To differentiate white and gray matter. 

  Identify axons and dendrites. 

Circulatory System Demonstrate knowledge of components, functions & common basic structure 

  Demonstrate knowledge of histological characteristics/differences among the various components of the circulatory 
system eg heart, elastic/muscular aa, arterioles, capillaries, venules, [different size]  veins 

  Demonstrate knowledge of microcirculation; concept of shunting 

  Demonstrate knowledge of diastole v systole 

  Demonstrate knowledge of histological structure of lymphatic vessels 
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  Demonstrate ability to recognize the various components of the circulatory system by way of histological imaging 

Lymphoid System Explain  the types, origins, recirculation  and  major functions  of  immune  cells. 

  Identify  the  functions  of  primary  and  secondary  lymphoid  tissues. 

  Identify  diffuse  lymphoid tissue  and  lymphoid nodules on  microscopic  slides. 

  Distinguish  between  thymus,  tonsils,  lymph  nodes,  and  spleen  on  microscopic  slides. 

Digestive System I Identify fundamental anatomical/histological organization of GI organs 

  Differentiate GI organs/regions of organs based on histologic features 

Digestive System II Identify fundamental anatomical/histological organization of GI organs 

  Differentiate GI organs/regions of organs based on histologic features 

Digestive System III – Digestive 
Glands 

Distinguish between the pancreas, parotid, submandibular, and sublingual glands 

  Describe the histology and functions of the liver. 

  Explain the concept of the liver lobule, portal lobule, and hepatic acinus, and their significance in interpreting liver 
function and disease. 

  Identify the layers of the gallbladder. 

Skin No objectives? 

OSS Lab Seven – Circulatory 
System 

To distinguish amongst different parts of circulatory system.  

  To distinguish the heart muscle from other muscle tissue.  

  To differentiate amongst different types of arteries, veins, venules arterioles and capillaries.  

  To differentiate amongst various portions of the alveolar wall.  

OSS Lab Eight – Lymphoid System To distinguish between diffuse and nodular lymphoid tissue.  

OSS Lab Eight – Lymphoid System To recognize common and distinguishing features of palatine and pharyngeal tonsils.  

  To recognize common and distinguishing features of lymph node, thymus and spleen.  

OSS Lab Nine – Digestive System 
I 

To identify histologic features of the lip and teeth.  

  To recognize histologic features of the tongue.  

  To distinguish layers of the esophagus in its three regions.  

OSS Lab Ten – Digestive System II To distinguish histologic regions of the stomach.  

  To differentiate histologic features of the duodenum, jejunum and ileum.  

  To recognize distinctive histologic features of the colon, anal canal and appendix.  

OSS Lab Eleven – Digestive 
Glands 

To determine differences between the salivary glands. 
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  To recognize pancreas tissue. 

  To identify structures of the liver including portal triads, central veins and sinusoids 

  To recognize gallbladder. 

Respiratory System Demonstrate an Identifying of the basic components of the conducting and respiratory portions of the system and 
describe distinctive structural features of each component related to particular functions in respiration 

  Demonstrate an Identifying of the types of cells present in the respiratory epithelium and their functions in respiration 

  Demonstrate the ability to identify the trachea, bronchi, terminal bronchioles, respiratory bronchioles, alveolar ducts and 
alveoli of the respiratory tract 

  Demonstrate the ability to name the cellular and structural elements that form the blood‐air barrier 

  Demonstrate an Identifying of the vascular supply to the lungs 

Male Reproductive System Identify the histological features of the testis, excurrent ducts, epididymis, ductus deferens, seminal vesicles, prostate 
gland, & penis. 

  Discuss the steps of spermatogenesis. 

  Describe the contributions of the accessory glands to the seminal fluid. 

Female Reproductive System Identify the histological features of the ovary, oviduct, uterus, cervix, vagina, and mammary gland. 

  Describe oogenesis and the associated ovarian changes leading to ovulation. 

  Identify and describe the cyclic endometrial changes of the uterus and correlate them with ovarian changes, oviduct and 
mammary changes. 

  Discuss the histological changes that occur in the mammary gland during the following stages: adult, pregnancy, lactation. 

Urinary System Be able to distinguish between renal cortex and medulla as it relates to structure and function 

  Identify and be able to identify the organization of the renal corpuscle with its various cells and be able to relate the cells 
to function 

  Be able to describe the urine-blood filtration barrier in the renal corpuscle 

  Know and be able to identify the parts of the nephron, their relative location within the kidney and their function  

  Be able to describe the blood supply and flow to and through the kidney 

  Be able to relate the histological differences present in various portions of the nephron with each portions’ function 

  Be able to describe blood pressure regulation 

Endocrine System Overview of the endocrine system 

  Pituitary gland (hypophysis) 

  Thyroid gland 

  Parathyroid glands 

  Adrenal glands 

  Pancreas (Islets of Langerhans) 
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  Pineal gland & hypothalamus (covered during neuroscience course) 

The Eye Explain the major components of the eye. 

  Be able to identify distinct structural components of the eye. 

  Identify the functional component of distinct eye structures. 

  Describe the specific layers and neuronal components present in the retina. 

  Define and identify the following terms or structures:  trabecular meshwork anterior poleuveal meshworkposterior 
polecorneoscleral meshworkoptical axisjuxtacanalicular (JC) meshwork (cribriform)bulbar (ocular) conjunctivaSchlemm's 
canalvitreal cavityiridi 

The Ear Explain the main components of the external ear. 

  Explain the main components of the middle ear. 

  Explain the general organization of the inner ear. 

  Identify the activation mechanisms and functions of mechanoreceptors serving senses of  equilibrium and hearing. 

  Identify the microscopic anatomy of the vestibule and cochlea.   

  Explain clinical correlations. 

OSS Lab Thirteen – Respiratory 
System 

To distinguish respiratory epithelium from olfactory epithelium. 

  To distinguish between larynx & trachea. 

  To differentiate among various levels of bronchial tree. 

  To differentiate amongst various alveolar cells. 

OSS Lab Fourteen – Male 
Reproductive System 

Identify and identify the components of male reproductive system; ducts and associated glands. 

OSS Lab Fourteen – Male 
Reproductive System 

Identify stages of spermatogenesis. 

OSS Lab Fifteen – Female 
Reproductive System 

To identify stages of ovarian follicular development. 

  To recognize oviduct. 

  To identify stages of uterine cycle   

  To recognize cervix and vagina 

  To identify structures of mammary glands. 
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OSS Lab Sixteen – Urinary System To identify stages of ovarian follicular development. 

  To recognize oviduct. 

  To identify stages of uterine cycle   

  To recognize cervix and vagina 

  To identify structures of mammary glands. 

OSS Lab Seventeen – Endocrine Identify the 3 portions of the pituitary gland. 

  Differentiate the cell types of the pituitary and their characteristic staining properties. 

  In the thyroid, identify follicles, follicular cells, colloid, capsule and parafollicular cells. 

  Identify the capsule, chief cells and oxyphil cells of the parathyroid. 

  Differentiate the cortex from the medulla of the adrenal gland. 

  Differentiate the different zones of the cortex (zona glomerulosa, zona fasciculata and zona reticularis) from the cells of 
the medulla (chromaffin and ganglion cells). 

  Locate and examine the endocrine portion (islets of Langerhans) of the pancreas. 

  Identify the corpora arenacea and the pinealocytes of the pineal gland. 

OSS Lab Eighteen – Special 
Senses 

Identify histological structures of the eye 

  Identify histological structures of the inner ear 
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PSY102: Behavioral Sciences I-Development 

Introduction to Human 
Development 

Identify normative development and major transitions across the life-span versus the potential for the development of 
pathology.  

  Compare and contrast the major developmental theories of Freud, Piaget, Erikson, and Mahler at different developmental 
stages. 

Prenatal and Neonatal 
Development 

 Identify how maternal factors and environmental factors such as teratogens may influence the normative prenatal 
development of the fetus.  

  Recognize several normative infant reflexes and how to assess for these.   

  Know the role of different prenatal and neonatal assessment tools and what each best measures.  

Infancy Relate attachment experiences from infancy to the formation of later relationship patterns.  

  Recognize early normative development as a foundation for important later milestones (e.g. social smile for relationship 
patterns, object permanence for separation-anxiety, or mental representations).  

  Identify the influences on the development of first feelings from infancy to preschool years.  

Early Childhood Identify the importance of several Piagetian cognitive constructs in this time period, including the concept of 
preoperational thinking.  

  Explain major normative development for cognition, speech and language, social-emotional and motor development and 
how these relate to later development.  

Middle and Late Childhood Discuss the importance of school and peer influences in the context of normative development for latency age children.  

  Know basic parenting styles in this developmental period and their potential influences on  
children.  

  Identify the development of morality and gender identity roles. 

  Identify the impact of illness and health on normative child and family functioning in early  
childhood.  

Adolescent Transitions Know the normative psychosexual development of male and female adolescents.  

  Recognize the normative influences of peers in this age group and when these influences become potentially harmful (e.g. 
risk for substance abuse).  

  Explain the experience/stages of development of homosexual teenagers/young adults. 

  Identify several developmental theories for explaining major aspects of adolescence.  
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Early Adulthood Identify several key tasks of development in early adulthood (e.g. to achieve a capacity for  
intimacy; to achieve consolidation of identity, e.g. career choice, child rearing; to emancipate from the family of origin).  

  Identify the different styles of adult attachment and how they relate to childhood attachment issues. 

  Explain the impact of marriage, divorce, and parenthood on this age group.  

Middle Age Explain the “mid-life crisis” by describing the potential conflicts one must face at middle age, including career, 
marriage/partnerships, and grandparenthood.  

  Identify the importance of the middle age adult to intergenerational health.  

  Explain the role of physical changes in mid-life e.g. menopause.  

  Identify the growing role of physical illness and mortality in this age group.  

Old Age Identify population trends and changes, including projected life expectancies, etc., for old age adults or nursing home 
occupants.  

  Relate the physiological changes common in old age to Erikson’s description.  

  Compare and contrast the losses of old age (including social, financial, cognitive, physical, and psychosocial).  

  Recognize the impact of retirement on psychosocial development.  

  Explain the diagnoses of dementia and the role of memory in relation to old age.  

Death and Dying Identify Kubler-Ross' stages of death and dying.  

  Give one advantage to talking about the "tasks" of dying as opposed to "stages" of dying.  

  Define palliative care.  

  List two advantages of hospice or palliative care for individuals with a terminal or lifethreatening illness. 

  Differentiate grief from mourning.  

  Identify the definitions of death historically and currently.  

  Identify the American Association of Neurology's definition of death and requirements for  making that diagnosis.  
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THOM101: The Heart of Medicine I 

The Heart of Medicine I Recognize barriers and opportunities inherent in providing health care for the underserved/uninsured/homeless. 

  Identify ways of interacting sensitively, effectively and professionally with people from diverse socioeconomic backgrounds 
and lifestyles. 

  List three or more cultural, social or political factors that may lead to health disparities. 

  Acknowledge the impact of culture, socioeconomic status, and disability upon the storytellers in videos presented  

  Identify personal similarities and differences between themselves and the storytellers, thus instilling empathy    

  Recognize and acknowledge personal responses to the stories of others who are suffering and/or different 

  Discuss My Own Country by Abraham Verghese 

  Evaluate Verghese’s analysis of patient interactions 
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EEB201:  Evidence Based Medicine 

Introduction and Evidence 
Based Medicine  

Navigate the structure of the course    

  Define EBM and how EBM relates to clinical experience.    

  Define Evidence Pyramids and Evidence Systems.    

   Identify real life examples of the importance of EBM.    

  Demonstrate how to construct a good clinical question.   

Descriptive Statistics 
Inference I  

Define the following terms and interpret them in medical literature:  
 Population  
Sample  
Types of data  
Probability and Probability distribution  
Frequency distribution  
Central Tendency  
Mean  
Median  
Mode  
Range  
Measure of Variability  
Standard Devia 

Descriptive Statistics  Upon completion of this session the student will be able to:  
 Define the following terms and interpret them in medical literature   
Statistics vs. parameter  
Standard error of the mean  
Sample size  
Confidence limits  
Degrees of freedom  
Precision and Ac 
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Correlation  Define the following terms and interpret it in medical literature   
Null hypothesis  
Alternate hypothesis  
z‐score  
critical value  
Type I and II error  
Test statistic   
p‐value  
Region of rejection   
Power of a test  
Analysis of variance  
Regression anal 

Epidemiology  Identify key epidemiologic concepts, including the epidemiologic triangle, the natural history of disease and the iceberg 
effect.  

  List five purposes of epidemiology  

  Illustrate the usual pattern of reasoning in epidemiology  

  Define experimental vs. observational study designs  

  Define descriptive vs. analytic study designs  

  Provide examples of time, place and person in the context of descriptive epidemiology.  

  Describe the main epidemiologic study designs, including case report, case series, ecologic, case‐
control, cohort, hybrid and randomized controlled designs, including their strengths and weaknesses.  

Finding the Evidence  Define Systematic Review and Meta-Analysis 

  Explain the role of systematic reviews/ meta-analyses in clinical decision making   

  Rank systematic reviews, other secondary and primary literature in a "hierarchy of clinical evidence"   

  Identify the resources available to you for answering clinical questions   

  Identify techniques, including the use of methodological filters, to efficiently and effectively locate answers to clinical 
questions in the medical literature 

Therapy Trials Assess the validity of therapy trials   

  Evaluate the significance of therapy trials   

Epidemiology II  Identify probability principles used to define measures of frequency, association and impact. 

  Define counts, ratios, proportions and rates. 

  Calculate and interpret mortality (crude, category-specific, adjusted) and case-fatality rates. 
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  Calculate and interpret morbidity (incidence and prevalence) rates. 

  Identify the relationship between incidence and prevalence rates. 

  Identify direct and indirect methods of standardization. 

  Identify the set-up of a 2x2 table. 

  Define, calculate and interpret measures of association. 

  Define, calculate and interpret measures of impact. 

  Define necessary and sufficient causes. 

  Define Hill’s causality criteria. 

Screening Diagnosis Define validity and reliability 

  Define sensitivity and specificity 

  Define a positive and negative predictive values 

  Identify how likelihood ratios are used in diagnosis   

  Work through example problems   

Epidemiology III  Define key concepts of accuracy, precision, reliability and validity 

  Identify chance as a threat to internal validity. 

  Identify selection bias as a threat to internal validity. 

  Identify information bias as a threat to internal validity. 

  Identify the role of third variables and ways to assess presence of confounding and/or interaction. 

  Distinguish confounding and interaction. 

  Distinguish additive and multiplicative interaction. 

  Identify ways to control for third variables at the design and analysis stage. 

  Describe key aspects of public health surveillance 

  Describe key aspects of an outbreak investigation. 
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ITD260: Pathophysiology 

Acute Inflammation - burns  Identify how the acute inflammatory response relates to injury 

  Identify the 8 parameters that influence wound healing 

  Identify that burn injuries have both irreversible and reversible  physiologic effects 

  Identify that the severity and depth of a burn determines clinical outcome 

  Identify which significant physiologic changes follow large burn injuries 

Superantigen Disease Identify that superantigens trigger non-specific T-cell activation involving large percentages of total T cells 

  Identify that small doses of superantigen produce rapid onset of symptoms and that symptoms rapidly subside 

  Identify that superantigen activation of T-cells causes uncontrolled cytokine production with systemic effects and 
'spectacular symptoms" 

  Identify the microorganisms that commonly carry superantigens 

  Identify the concept of Vbeta skewing and its identification in superantigen disease. 

Pathophysiology of Cancer Identify the properties of cancer, including uncontrolled growth, invasion, ability to metastasize, lonality (at start) 

  Identify the roles of DNA damage to oncogenes, tumor suppressor genes, DNA repair genes in the causation of cancer 

  Identify the sources of DNA damage, including hereditary, environment, micro and macro changes 

  Identify the how different mutations lead to different characteristics in cancer and affect treatment strategy 

  Identify how the complexity of cancer affects treatment and the lack of the ‘magic pill’ 

Immunodeficiency Identify that the diversity of infectious agents necessitates multiple immune system components to achieve host defense. 

  Identify that a deficiency in a specific immune system component leaves specific defects in host defense 

  Identify the patterns of infectious agents that characterize some immunodeficiencies 

  Identify that immunodeficiency can produce abnormalities in inflammation, self/non-self recognition and tumor 
surveillance 

  Identify that details of family history and patterns of infection help identify patients with immunodeficiency 

Shock Identify that Shock results from inadequate cellular oxygenation 

  Identify that concept of "oxygen debt" in shock and why "time counts" in shock 

  Identify the types of shock and the concepts of treatment for each type 

Marrow Failure Identify that immune, toxic, infectious, and congenital etiologies for marrow failure are common 

  Identify how pancytopenia and isolated cytopenia differ in cause and pathophyiologic effects. 

  Identify the role of supportive care in management of marrow failure 
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  Identify the rationale and effect of immuno- and stem cell therapy in marrow failure states. 

Vascular Diseases Identify the pressure/flow/resistance relationship 

  Identify the impact of Poiseuille's law on vascular disease pathophysiology 

  Identify the roles of endothelial sheer stress and endothelial dysfunction in progression of vascular disease 

  Identify the concept of tissue-specific perfusion dynamics 

Ischemic Heart Disease Identify the concept and impact of myocardial oxygen demand 

  Identify how Poiseuille's law impacts progression and presentation of ischemic symptoms 

  Identify the application of and clinical uses of myocardial markers 

  Identify the complications associated with myocardial  infarction 

Cardiac Shunts Identify the definition and implications of cyanosis 

  Identify the determinants of shunt flow 

  Identify the hemodynamic consequences of cardiac shunts 

Fever Identify the basic mecahnsims of thermal regulation and fever and how they differ 

  Identify the implications of "normal temperature" being a range and the definition of fever 

  Identify the diagnostic considerations and management approachs to "fever of unknown origin" 

Valvular Heart Disease Identify the pathophysiologic effects of valvular heart disease 

  Identify the implications of regurgitant lesions increasing heart rate or stroke volume 

  Identify the implications of stenotic lesions increasing heart rate or increasing pressure 

Heart failure Identify why heart failure is usually a progressive condition 

  Identify the different  pathophysiologies  for  “systolic”  vs.  “diastolic” failure 

  Identify which factors precipitate/exacerbate heart failure 

  Identify the roles and effects of compensatory responses to heart failure 

Asthma Identify the definition and etiologies of asthma 

  Identify the role and pathophysiology of beta-agonists in asthma 

  Identify the pulmonary and cardiac pathophysiology of severe asthma 

Cystic Fibrosis Identify that CF is a chronic condition of exacerbation and remission 

  Identify the role of pulmonary deterioration in the morbidity & mortality of CF 

  Identify how the pathophysiology of CF relates to the clinical progression of CF 

  Identify the relationship of pCO2 to respiratory drive 

Neonatal Lung Disease Identify the physiology and implications of the "fetal-neonatal transition" 
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  Identify the pathophysiology of failed "fetal-neonatal transition" 

  Identify the manifestations of and their relationship to management approaches to persistent pulmonary hypertension of 
the newborn 

Artificial Ventilation Identify the physiologic and pathophysiology implications of positive pressure ventilation 

  Identify the concepts underlying appropriate application of positive pressure ventilation 

  Identify the priority and goals of oxygenation and ventilation 

Gastrointestinal Reflux Disease Identify the roles of the lower esophageal sphincter and  gastric pressure in  GE reflux disease 

  Identify the pathogenesis and categorization of esophageal injery in GE reflux disease 

  Identify the potential local and distant pathophysiologic effects of GE reflux disease. 

Liver Disease Identify the differentiation of  "liver damage" into hepatocyte injury vs. biliary injury 

  Identify the types of biochemical markers and their application to assessment of liver function 

  Identify the pathophysiologic impact of portal hypertension 

Biliary Disease Identify how abnormality in bile composition, biliary anatomy, or function relate to biliary stone disease. 

  Identify  the differentiation and recognition of biliary disease types: cholelithiasis, choledocolithiasis, cholecystitis, and 
cholangiitis. 

  Identify the differences in manifestations of stone and non-stone biliary disease . 

  Identify how therapeutic and management options differ by biliary disease types. 

AKI To Identify normal renal autoregulatory mechanisms, AA and EA mygenic reflex and tubuloglomerulo feedback 

  To Identify the classifications of AKI as pre-renal, intrinsic renal and post-renal 

  To Identify the pathophysiology that produces acute tubular necrosis 

Hematuria & proteinuria To Identify Normal Protein Handling by the Kidney, especially through Glomerular Filtration 

  To Identify the measurement of proteinuria, qualitative, quantitative 

  To Identify the pathophysiologic classifications and causes of proteinuria with emphasis on glomerular diseases 

  to Identify the importance of microalbuminuria in diabetic nephropathy 

  To Identify the clinical criteria of nephrotic syndrome, causes and clinical evaluation   

  To Identify the potential location of hematuria: know urinary track anatomy 

  To Identify the definition and detection of hematuria, the limitations of qualitative measurement 

  To unnderstand the causes of hematuria based on the anatomic location 

  To Identify the "basic hematuria questions" 

  To Identify when to use radiographics in the evaluation of hematuria 

CKD To Identify that Chronic Kidney Disease is a progressive condition 
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  To Identify the multisystem effects and complications of Chronic Kidney Disease 

  To Identify the principles of peritoneal dialysis and hemodialysis as forms of renal replacement therapy 

Acid/base   To Identify the basic types of simple acid/base derangement 

  To Identify the physiologic compensatory mechanisms for simple acid/base derangements 

  To be able to identify simple acid/base disorders through analysis of blood gases and serum electroplytes 

  To be able to recognize mixed acid base disorders throuigh analysis of blood gases and serum electrolytes   

Male GU To Identify the embryologic basis for gender-specific GU development and congenital GU malformations 

  To Identify the embryologic relationships for cryptorchidism, testicular torsion, and testicular cancer metastatic disease. 

  To Identify the mechanisms behind renal stone disease 

  To Identify the mechanisms for micturition and neurogenic bladder 

  To Identify the mechanisms behind and presentataions of benign prostatic hyperplasia. 

Fluid & Electrolytes To Identify the normal distribution of water and solute between the body compartments, and the changes that take place 
between the compartments during pathophysiologic conditions. 

  To Identify assessment of  hypo- and hypernatremia based on volume status, and use this assessment to generate a 
management plan. 

  To Identify the distribution of potassium, the factors that alter potassium distribution, and the physiologic mechanisms of 
potassium excretion   

  To Identify the pathophysiologic consequences of hypo-and hyperkalemia 

  To Identify the causes of hypo- and hyperkalemia 

  To Identify the management approaches to hypo- and hyperkalemia 

Steroid therapy Identify the basal and maximal daily adrenal steroid output in man and its significance. 

  Identify that conditions that are ameliorated by steroid therapy and the risks of these effects 

  Identify the timing, significance and duration of exogenous steroid suppression of the HPA axis 

  Identify how to modify treatment regimens to minimize HPA axis effects. 

Menopause Identify the physiologic background for normal menstruation,  menopausal symptoms and vulvo-vaginal atrophy 

  Identify the treatment indications and options for menopausal clinical symptoms, and their complications. 

Placental Pathophysilogy Identify how placental physiology and anatomy relate to placental function 

  Identify how placental pathophysiology relates to pre-eclampsia, intrauterine growth retardation and fetal macrosomia 

Lactation Identify the basic physiology and controls of human milk production 

  Identify the pattern of human milk maturation during lactation 

  Identify the benefits of human milk feeding to the infant and the mother 

Pituitary Identify how pituitary anatomy relates to pituitary disease states 
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  Identify the clinical manifestations of pituitary conditions 

  Identify the concept of “Tiers of Control” for pituitary axis diseases 

  Identify how evolutionary design has made humans metabolically thrifty and resistant to weight loss. 

Metabolic Syndrome Identify the effects of starvation and calorie excess on FFA physiology, the PI3k/AKT and MAPK pathways,  producing 
inflammation/mitogenesis 

  Identify how insulin resistance, inflammation and central obesity contribute to metabolic syndrome pathophysiology. 

  Identify that exercise and mild weight loss are associated with rapid improvement in metabolic parameters 

Bone Disease Identify how osteoblast and osteoclast function are coupled 

  Identify how disease etiology relates to alterations in this relationship 

  Identify how vascular supply is critical to response to injury and remodeling 

Skin Identify the pathogenesis and progression of acute inflammatory dermatoses 

  Identify the pathophysiology and progression of chronic inflammatory dermatoses 

Immobility Identify the cognitive, cardiovascular and strength-related implications of prolonged immobility 

  Identify the basis for pressure sore development and how they progress 

  Identify the clinical maneuvers for preventing immobility-related diseases and the rationale for them. 

Stroke Identify the definitions and clinical manifestations of stroke. 

  Identify the different pathophysiologies for stroke. 

  Identify how stroke treatment relates to the pertinent pathophysiology and anatomy 

Coma & Altered Mental Status Identify that altered level of consciousness always implies a brain disorder (either primary or secondary). 

  Identify why coma implies lesion of ARAS, or both hemispheres 

  Identify which phsical findings can often distinguish lesions of brainstem (ARAS) from lesions of hemispheres. 

Vision Identify the pathophysiology and implications of glaucoma 

  Identify the pathophysiology and implications of amblyopia 

  Identify the pathophysiology and implications of afferent pupillary defect 

Leukemia Identify the clinical pathophysiology of leukemia manifestations 

  Identify the difference between acute and chronic leukemias and their clinical courses 

  Identify the principles for treatment and  management of acute and chronic leukemias 

Airway Identify the degrees of airway resistance in different areas of the airway 

  Undertand the difference between static and dynamic airway obstruction and their clinical significance. 

  Identify the pathophysiologic relationship between long-term airway obstruction, sleep distrurbance and 
cardiopulmonary complications 
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Neuromuscular Diseases Identify how dysfunction of each component of the motor unit manifestas as neuromuscular disease. 

  Identify how different pathophysiologic processes cause different neuromuscular diseases. 
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ITP200: Introduction to the Patient II 

Intro to the Physical Exam, Vital 
Signs, Etiquette and 
Professionalism SMALL GROUP 

Describe the goals of the physical exam.  

  Discuss how the exam is an extension of the medical interview.  

  Describe principles to observe in conducting patient examination to address patient needs for  
modesty, comfort, safety and reassurance.  

  Assess vital signs, recognizing normal and abnormal values, and Identify how these values  
vary with age.  

  Use a sphygmomanometer to measure the blood pressure at the brachial artery.  Determine if  
postural orthostatic blood pressure changes are present.  

  Describe the potential error the presence of an auscultatory gap can introduce into blood pressure  
assessment, and how to avoid it.  

  Memorize the formula for calculating BMI.  

  Learn to record these aspects of a normal physical exam.  

The Skin SMALL GROUP Recognize and describe primary lesions of the skin and secondary changes.  

  Discuss how the distribution of primary lesions helps to determine diagnosis.  

  Include inspection of the skin as part of the complete physical examination.  

  Recognize lethal skin cancers. (Pay particular attention to the ABCDEs of  Melanoma.)  

The Abdominal Exam SMALL 
GROUP 

Perform an abdominal exam that includes the appropriate components of:  

  Inspection - for skin lesions, abdominal contour, masses, venous patterns, and striae.  Identify scars.  

  Auscultation - for bowel sounds and vascular bruits over the aorta, renal, iliac, and femoral  
arteries. 

  Percussion - to assess liver size in the midclavicular line, performance of the splenic percussion test, and assessment of the 
gas pattern.  

  Light palpation - to assess for muscular resistance, abdominal tenderness, assess hernias, and superficial organs and 
masses.  

  Deep palpation - to assess for masses, liver, edge, presence of palpable spleen and kidneys, as well as aortic width.  

  Measure liver span. 
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  Demonstrate proper technique to detect splenomegaly.  

  Assess abdominal aorta diameter and presence of iliac and renal bruits.  

  Demonstrate and discuss the special maneuvers used to assess the following conditions (these are not part of a screening 
examination).  

  Peritoneal inflammation - (cough test and rebound tenderness)  

  Acute cholecystitis - (Murphy’s sign)  

  Appendicitis – (Rovsing’s sign, psoas sign, obturator sign)  

  Record findings of a normal exam of the abdomen.  

Respiratory Exam small group Perform a respiratory examination that includes the appropriate components of inspection,  
palpation, percussion, and auscultation; correctly perform test for diaphragmatic excursion  

  Name the five percussion notes and give examples of where these can normally be produced on the body.  

  Name the three categories of normal breath sounds and describe where they can normally be heard.  

  Given various locations on the chest wall, name the underlying lung lobes (see Bates’ Tenth Edition, page 287).  

  Describe the breath sounds, percussion note, and response to testing for egophony, whispered pectoriloquy, and tactile 
fremitus testing found in lobar pneumonia and a unilateral pleural effusion without compressive atelectasis.  

  Define what is meant by adventitial breath sounds and Identify the basic pathophysiology that  
creates stridor and wheezing.  

  Identify and give significance of abnormalities on the pulmonary exam.  

  Describe basic techniques to assess pulmonary structure and function beyond the physical exam.  

  Record findings of a normal pulmonary exam.  

Cardiovascular Exam SMALL 
GROUP 

Perform a cardiac examination that includes the appropriate components of inspection, palpation,  
percussion, and auscultation.  

  Describe the basis of physiologic S2 splitting.  

  Locate the base and apex of the heart.  

  Given scenarios that include the height of external and internal jugular venous distention above  
the Angle of Louis (sternal angle), estimate the central venous pressure.  

  Describe the characteristics of the apical impulse or PMI.  

  Identify what heart sounds and murmurs can be more easily auscultated with the patient seated in the upright position 
leaning forward and in the left lateral decubitus position.  

  Describe locations where the bell is used to auscultate low-pitched sounds.  

  Describe where SI and S2 are best auscultated; discuss physiologic splitting of S2 (Bates’ Tenth Edition, page 365).  

  Define the heart murmur gradations.  

  Identify the physiology, which underlies the creation of an S3 and S4 gallop (Bates’ Tenth Edition, page 382).  
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  Examine pulses of the lower extremity.  

  Record findings of a normal cardiac exam.  

Musculoskeletal Exam: 
Back/Neck and Extremeties 
SMALL GROUP 

Examine and determine the range of motion of the following joints:  hand and wrist, elbow, shoulder, hip, knee, ankle and 
foot.  

  Assess the range of motion of a patient’s back and neck and determine if it is within normal  
limits.  

  Assess the tone of the extensor muscles of the neck and back and identify areas of spasm (trigger points) or tenderness.  

  Identify the normal curvature of the spine and recognize abnormal curvatures including  
scoliosis, lordosis, kyphosis, and flattening of the lumbar curve.  

  Demonstrate and explain the significance of the straight leg-raising test, femoral nerve traction test, and FABER/Patrick 
test with regards to herniated disks and associated nerve root impingement.  

  Demonstrate special screening techniques of the knee: cruciate and collateral ligament tests, and the McMurray test.  

  Demonstrate the original Schober test for forward flexion of the spine.  

  Record the results of a normal musculoskeletal examination.  

Neurologic Exam document normal neurologic function or to further evaluate neurologic symptoms.  

  Perform a neurological examination that includes cranial nerves, motor function, sensation, cerebellar function, and deep 
tendon reflexes.  Specific points include:  
Trace the pathways that carry vibratory and position sense as well as the pathways that c 

  Describe a technique for screening diabetics for the presence of a peripheral neuropathy.  

  Define a “stocking glove” neuropathy.  

  Describe the various reflex gradations and the use of reinforcement to elicit reflexes.  

  Characterize physical exam findings in terms of upper and lower motor neuron lesions.  

  Differentiate a central from peripheral 7th cranial nerve palsy.  

  Interpret findings in the Romberg test.  

  Differentiate symptoms of upper versus lower motor neuron disorders.  

  Record the findings of a normal adult neurologic exam  

HEENT Use an otoscope to inspect both ear canals and tympanic membranes identifying landmarks such as:  cone of light, umbo, 
and short process of the malleus  

  Assess the patient’s hearing using finger rub, watch tick, or whisper.  

  Describe the significance of the Weber test and Rinne test as they relate to conductive and  
sensorineural hearing loss and appropriate recording of results.  
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  Examine the frontal and maxillary sinuses.  

  Inspect the nose.  

  Evaluate the temporomandibular joint.  

  Locate and palpate lymph node chains:  preauricular, posterior auricular, occipital, tonsillar,  
submaxillary, submental, anterior cervical (superficial and deep), posterior cervical, and  
supraclavicular  

  Palpate the right and left lobe of the thyroid gland and the isthmus.  

  Perform a screening dental exam.  

  Identify the locations in which oral cancers are commonly found.  

  Discuss prevention of common dental pathologies.  

  Know how to distinguish normal oral findings from pathologic ones.  

  Record the findings of a normal dental, head and neck exam.  

  Perform a screening eye examination, including the following components, describing each maneuver as it is performed:  
inspection - including the eyebrows, lids, eyelashes, cornea, conjunctivae, lacrimal and puncta  
extraocular muscle function assessment  

  Identify common abnormalities.  

  Record the findings of a normal eye exam.  

Female Breast and Pelvic Exam Prepare the patient for the breast examination by helping the patient feel comfortable, describing the exam, addressing 
her questions, and by proper positioning.  

  Conduct the breast exam including inspection and palpation of the breasts, palpation of the four axillary chains of lymph 
nodes and the supra/infraclavicular areas.  

  Assess the patient’s knowledge and performance of self-breast exam techniques and instruct her in them if necessary.  

  Record the findings of a normal breast exam.  

Pelvic and Rectal Exam Describe the preparation of the patient for the pelvic and rectal examination by assessing her readiness for and 
experience with the examination and achieving the patient’s relaxation and cooperation.  

Pelvic and Rectal Exam Identify the anatomical entities included in the inspection and palpation of the perineum, vagina,  
cervix, uterus, adnexae, and rectum.  

  Describe the rationale for using only posterior pressure during the exam; and the techniques for assuring sufficient 
relaxation of the perineum and abdominal muscles during the exam.  

  Describe ways to display respect for the patient and increase patient comfort during the  
examination, to include positioning for the obsess patient.  

  Fastidiously observe appropriate aseptic techniques during and after examination.  

  Record the results of the female genitourinary and rectal examination.  
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The Male Breast, Genitourinary 
and Rectal Exam 

List the elements of a complete genitorectal examination in the male, including examining the external genitalia, rectum, 
prostate, and palpating for inguinal hernias.  

  Demonstrate and teach relaxation techniques, especially of the anal sphincter.  

  Demonstrate and teach testicular self-examination technique.  

  Record the normal findings of such an examination.  

Special Populations: Athletes and 
Pediatric Patients 

Ask the most important screening questions to detect risks for sports participation.  

  Conduct a screening physical examination designed to identify risks for sports participation.  

  Recognize physical signs of conditions that may preclude sports participation.  

  Be able to make a final determination of fitness for participation and counsel patient  
appropriately.  

  Describe methods for preventing sports injuries by reducing environmental risks, by changing  
the sports environment, and by injury prevention in the individual patient.  

  Identify the nuances of examining children.  

  Identify the nuances of examining geriatric patients.  

  Know the purpose of a Functional Status Assessment.  

Clinical Approaches to Common 
Endocrine Problems 

Screen for diabetes as a possible cause of chest pain, abdominal pain, weight loss, leg pain, visual changes, renal failure, 
and mental status changes. 

  Identify key points in the History and Physical Exam used to help diagnose diabetes in both symptomatic and 
asymptomatic patients. 

  Identify the basic methods of screening for the major complications of diabetes including cardiovascular disease, 
retinopathy, nephropathy peripheral vascular disease and neuropathy.  

  Describe common symptoms and physical exam abnormalities found in:  
hyperthyroidism  
hypothyroidism  
goiter, nodules and thyroid cancer  

  Identify basic concepts involved in Laboratory tests for Diabetes and Thyroid Disease. 

Endocrine SMALL GROUP Students will complete the history 
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  Students will complete the physical exam 

  Students will present the assessment and problem list 

  Students will present the management plan 

  Students will present a recitation of the History/PE/Assessment/Plan as if presenting to an attending 

  Write an evaluation (SOAP NOTE) of the patient.   

Evaluation of Common 
Neurologic Problems SMALL 
GROUP 

Symptoms and signs of: 
peripheral neuropathy 
seizures 
headaches 
cranial - lesions plus focal findings; 
i.e., CVA, tumors, abscess, toxo 

  Identify use of: 
CT scans, CSF data, EMG/NCV 

Clinical Neuro  SMALL GROUP Students will complete the history 

  Students will complete the physical exam 

  Students will present the assessment and problem list 

  Students will present the management plan 

  Students will present a recitation of the History/PE/Assessment/Plan as if presenting to an attending 

Clinical Lab Mental Health Small 
Group 

Students will complete the history 

  Students will complete the physical exam 

  Students will present the assessment and problem list 

  Students will present the management plan 

  Students will present a recitation of the History/PE/Assessment/Plan as if presenting to an attending 

PE Small Groups Small Group #1 -- PE Module – Vitals, Abdominal Exam and Skin 

 Small Group #2 -- PE Module – Respiratory and Cardiovascular Exams 

Physical Exams Vitals, Abdominal Exam and Skin 

 Respiratory and Cardiovascular Exams 

 Breast Exam 

 Pelvic Exam 
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 Male GU Exam 

Career Advising Career Advising 

 Cultural Awareness 

 The First Minutes 

 Learning the Patient's Story 

 Chief Concern/HPI 

 Motivating Healthy Behavior 

 Domestic Violence 

 The Sexual History 

 Addictions 

 The Challenging Interview 

 Smoking 

 Sleep Hygiene 

 Skin 

 Oral Medicine 

 Specifically the learner will: 
Demonstrate beginning skills in patient-centered medical interviewing and conduct an  
effective medical interview by obtaining fully developed chief concerns, history of present  
illness, past medical history, family history 

 Demonstrate professional physicianship as specified by the course rubric (syllabus). 

Small Group Topics Arthritis 

 Cardiac 

 Pulmonary 

 Advising 

 GI/GU/GYN 

Clinical Assignments Spring of M2 

 Ability to do organ exam correctly. 

 Clarity/conciseness and completeness on writing up that organ exam that was witnessed and listened to by student 
number one. 

 Complete differential diagnoses and good use of problem-solving techniques. 

 Complete discussion of pathophysiology/case. 
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MIC202: Microbiology/Immunology 

Components of the Immune 
System 

Identify how myeloid and lymphoid elements in the blood are derived from hematopoietic   
progenitors in the  bone marrow. 

  Identify the morphological and functional differences between different white blood cell  
elements.   

  Define central versus peripheral lymphoid organs and become familiar with the major  
functions of these organs.  

  Describe how the highly specialized structural organization of peripheral lymphoid organs  
facilitates function.  

  Identify the circulatory pathways of lymphocytes and the role lymphatics and lymphoid  
architecture plays in host immunity.  

  Describe the basic antigen recognition units of T and B cells.  

  Describe the composition of cells in human peripheral blood.  

  Define and use key words in context  innate immunity, antigens, adaptive immune response, bone marrow, monocyte, 
granulocyte (PMN), neutrophil, eosinophil, basophil, macrophage, B cell, T cell, cytotoxic T cell (CTL), GALT, BALT, MALT, 
M cells, effector c 

Principles of Innate and Adaptive 
Immunity 

Define inflammatory (innate) response and identify its major characteristics that distinguish it from the adaptive immune 
response.   

  Identify the Clonal Selection Theory of Immunity, its basic principles and how it explains the characteristics of the 
adaptive immune response 

  Identify the general principle of how genetic rearrangements generate diversity for B and T antigen receptors.  cell  

   Describe in general terms pattern recognition structures and their role in innate immunity.   

  Discuss, in general terms, the role antigen presenting cells play in initiating the adaptive  immune response. 

  Describe the cellular events induced in lymphocytes following antigen exposure.   

  Describe similarities and differences between a primary and secondary (anemestic) immune response.  

  Describe how immunoglobulins, complement and leukocytes interact to eliminate extracellular pathogens.  

  Describe two T cell-dependent responses that control intracellular pathogens.  

  Identify how T helper 2 (Th2) cells participate in a humoral immune response.  

  Identify the importance of antigen processing and the role MHC class I and II molecules play in  this event.   

  Describe in general terms the two major pathways responsible for loading of antigenic peptides onto MHC class I and II 
molecules.  
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  Identify that CD4+ and CD8+ T cells recognize peptide displayed on different MHC molecules.  

  Define key words and use in context. inflammation, cytokines, chemokines, inflammation,  
complement, inflammatory cells, immature dendritic cell (DC), antigen presenting cell (APC), tolerance, clonal expansion, 
clonal selection theory, Ig  constant region 

Innate Immunity Identify the kinetics of the innate and adaptive immune response.   

  Describe different barriers to protection and how they protect us from pathogens.  

  Describe the various locations and cellular compartments pathogens reside and how they can produce tissue damage.  

  Identify how phagocytes recognize pathogens and their “weapons” used to destroy internalized organisms 

  Describe the events that are essential for an inflammatory response.  

  Describe TLRs, their ligands and give an example of how they signal cells for chemokine production.  

  Identify the role of chemokines in the innate immune response.  

  Describe the two-signal hypothesis and explain its importance in adaptive immunity and autoimmune disease. 

  Identify how different complement pathways interact and how they synergize to promote elimination of invading 
pathogens.  

  Describe the steps involved in the generation of classical C3.  

  Identify how the MBL and alternative complement pathways are activated.  

  Describe the molecular composition of C3 and C5 convertase generated in the classical and  
alternative complement pathways.  

  Discuss the significance of C3b as it relates to clearance of pathogens.     

  Identify how complement regulatory proteins control complement activation.  

  Describe how some complement proteins initiate a local inflammatory response.  

  Discuss complement components may promote phagocytosis and killing of bacteria .   

  Describe how complement facilitates clearance of immune complexes from the blood.  

  Discuss the major properties of chemokine families, their receptors and how this signal is  
transmitted intracellularly.  

  Discuss the cytokines and chemokines released by activated macrophages, their major biological  
activities and how they orchestrate the inflammatory response. 

  Describe the symptoms associated with septic shock and describe how this potentially fatal  
condition can evolve in an individual.  

  Discuss the acute phase response and its role in host defense.  

  Discuss how cells detect the presence of viral pathogens in different cellular compartments.  

  Identify the biological activities of interferons and their role in host defense.  

  Identify the role of the NK cell response in host defense.  
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  Define key words and use in context Zoonotic, mucosal epithelia, a-b-defensins, commensal  
bacteria, phagosome, phagolysosome, pyrogenic bacteria, inflammatory response, respiratory  
burst, pyogenic bacteria, lipid mediators of inflammation, pathogen-asso 

Generation of Receptor Diversity Identify the problem a huge antibody repertoire generates for the host's DNA.  

  Identify how germline and somatic diversification theories attempted to explain the  
generation of antibody diversity (GOD).  

  Identify the genomic organization of the heavy and light chain gene segments in humans and  
the role recombination plays in generating antibody diversity.  

  Describe how somatic recombination constructs V region genes for light and  
immunoglobulin heavy chains.  

  Identify how flanking sequences guide rearrangements of V, D, and J gene segments.  

  Describe the four main processes that generate diversity in the immunoglobulin repertoire. 

  Describe how somatic hypermutation introduces additional diversity into the  
immunoglobulin molecule and the role of activation-induced cytidine deaminase plays in this  
process.  

  Identify the relationship between somatic hypermutation and affinity maturation.  

  Describe the genetic organization of the human TCR genes.  

  Identify the mechanisms that generate diversity in the T cell repertoire.  

  Describe the functional properties of different human isotypes.  

  Describe the mechanism that allows a single B cell to express both surface IgM and IgD.  

  Explain why somatic hypermutation improve antigen binding by antibodies.  

  Identify the structural basis for isotypic, allotypic and idiotypic differences between  
immunoglobulin molecules.   

  Define key words and use in context. antibody repertoire, germline theory, somatic  
diversification theory, somatic recombination, V gene segment, J gene segment, D gene segment,  
12/23 rule, combinational diversity, somatic hypermutation, terminal deoxyn 

Antigen Presentation to T-Cells Identify that pathogens can be found in different cellular compartments and that  
 different effector functions have evolved to eliminate them from each of these  
 compartments.  

  Identify structure/function relationships displayed by MHC class I and II molecules.  

  Describe the endogenous pathway of antigen processing and its key components and  how  
infection (inflammation) can regulate this pathway.  
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  Describe the exogenous pathway of antigen processing and its key components.  

  Identify the importance of chaperones, Beta 2-microglobulin, and peptide in the  
 successful folding and transport of MHC class I molecules.   

  Identify the function of invariant chain and HLA-DM in processing of exogenous  
 antigens. 

  Discuss immunoevasins and their role in antiviral immunity. 

  Identify the genetic organization of the major histocompatibility complex (MHC)  in  
humans (HLA).  

  Discuss MHC class 1B genes and their potential function in host defense. 

  Identify how a polygeneic and polymorphic genetic system contributes to the    
 diversity of MHC molecules expressed by individuals.  

  Identify structure function relationships of MHC class I and II molecules.  

  Describe where allelic variation maps within MHC genes and how this variability  
 regulates peptide binding. 

  Discuss how a polymorphic genetic system such as HLA impacts on our ability to  
 respond immunologically to a world of evolving pathogens or emerging infections.  

  Identify what is meant by MHC restriction or MHC-restricted T cell recognition.  

  Identify how superantigens versus conventional antigens bind to MHC molecules  and  
how these differences impact on T cell recognition and activation.  

  Define key words and use in context. antigen processing and presentation,MHC, MHC class  
I, MHC class II, B2-microglobulin, proteosome, TAP-1/2, clanexin, calreticulin, tapasin,  
proteosome, invariant chain, CLIP, MHC class II compartment, HLA-DM, polygen 

Signalling Through Immune 
System Receptor 

Identify  BCR and TCR structure, distinction between antigen recognition and signaling  
functions, ITAMs, and co-receptors.  

  Identify the role of tyrosine kinases, SH2/3 domains, adaptor proteins, scaffold proteins,  
GEFs and G proteins in cell signaling.  

  Identify the features of src-family kinases, how they are regulated between active and  
inactive states.  

  Identify the role lipid rafts play and the immunological synapse in cell signaling and discuss  
the importance of c-SMAC and p-SMAC in this process.  

  Describe the initial events in B and T cell signaling.  



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 91 

 

  Discuss the role of PLK-gamma and downstream signaling pathways in B and T cell  
activation.  

  Explain the CD28 signaling pathway and why it is important.  

  Identify JAK to STAT signaling cascade in cytokine receptor signaling. 

The Development/Survival of 
Lymphocytes 

Describe the development of B and T cells in the bone marrow and thymus gland, respectively  
and the role of stromal elements in these organs.  

  Discuss B cell development in the bone marrow describing the properties that define each stage  
of development.  

  Describe how allelic exclusion leads to monoclonality of B cell antigen receptors  
  

  Discuss the possible fates of autoreactive B cells in the bone marrow.  

  Identify the stages of gene rearrangement in T cells during thymic residence.  

  Describe the role self MHC: self peptide complexes play in the survival of thymocytes.  

  Describe the process of positive and negative selection, where this occur s within the thymus  
gland, and identify the cell types that mediate these activities . 

  Discuss how chemokines regulate the architecture and cellular composition of lymphoid organs  
citing specific chemokines and their roles in these events. 

  Describe the events that regulate the survival of B lymphocytes in the peripheral lymphoid tissue. 

  Identify the role self peptide:self MHC play in regulating the life span of T cells in the periphery.  

  Describe how B and T ell tumors represent malignant transformations at different stages of B  
cell development . 

  Explain why completely allogeneic bone marrow grafts will not reconstitute immunity in the  
treatment of human diseases such as leukemia.  

  Define key words and use in context. central lymphoid tissues, positive and negative selection,  
tolerance, pro-B cell, pre-B cell, immature B cell, mature or naive B cell, receptor editing,  
thymic cortex, thymic medulla, thymic cortical epithelial cell, 

T Cell Immunity I Identify what effector mechanisms have evolved to eliminate infections in different cellular  
compartments.  

  Describe the migration patterns of lymphocytes in naïve animals and during a localized  
infection. What are some of the signals that regulate these migration patterns.  

  Identify how lymphoid anatomy and lymphocytic circulatory pathways facilitate the  
induction of an adaptive immune response.  
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  Describe the 3 major classes of adhesion molecules, their ligands and their role in  
lymphocyte transmigration.   

  Identify how the biology of dendritic cells changes at inflammatory sites and how this  
regulates the immune response.  

  Where are Langerhans cells located and what function do they serve?   

  What does “licensing” mean in relationship to dendritic cell function.   

  Discuss how B cells internalize and present antigen to T cells.  

  Describe the characteristics of the 3 major types of APCs (antigen presenting cells).  

  Define key words and use in context. naive T cell, sphigosine-1 phosphate, HEV, vascular  
addressins, selectins, integrins, Ig super family, ICAMs, rolling adhesion, diapedesis, veil  
cell, Langerhans cells, cross presentation, HEV (high endothelial venul 

T Cell Immunity II Discuss the concept that T cell effector function is regulated by 3 distinct signals. 

  Identify the distinction between Th1, Th2, Th17 and Treg subsets and their developmental  
pathways and putative functions.  

  Describe the molecular structure of the IL-2 receptor, how its composition changes during T cell  
activation and the functional consequences on clonal expansion of T cells.  What signaling  
pathway is utilized to transmit this activation signal intracellu 

  Describe tetramers and discuss how they changed our concepts on T cell antigen recognition . 

  Identify the co-stimulatory signal and what role it plays in the activation of naïve and memory T  
cells.  

  Describe the role CD4+ T cells play in the activation of CD8+ T cells.  

  Discuss how signal 3 directs CD4+ T effector cell pathways. 

  Describe the development pathways for Th1, Th17 and Tregs.   

  Define key words and use in context. adhesion molecules, SIP1, IL-2R, IL-2, JAK-STAT,  
tetramers, CTLA-4, CD80/86, clonal deletion, T cell anergy, Tregs, Th17, Th1, Th2,  
transcription factors FoxP3, RORT, T-bet, GATA-3. 

T Cell Immunity III Identify the major cytokines and their respective receptors.  

  Identify the general properties of effector T cells.  

  Identify the effector molecules released by CD8+ effector cells and the different subsets of  
CD4+ effector cells.   

  Describe the molecules contained within CTL granules and Identify how these molecules  
play a role in killing target cells infected with intracellular pathogens.  

  Discuss the role of Fas and Fas ligand in the lysis of target cells by CTL.  
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  Identify the biology of CD8+ CTLs.  

  Discuss how CTL maintain specificity despite the release of non-specific lytic molecules.  

  Discuss a proposed mechanism of CTL-mediated killing (exocytosis model)    

  Describe how ligation of Fas by Fas ligand signals apoptosis in a target cell.     

  Describe the kinetics of a delayed type hypersensitivity (DTH) reaction.  

  Discuss the histological appearance of a DTH reaction.  

  Describe how the immune response to intracellular bacteria is coordinated by activated Th 
1 cells.  

  Identify how Th1-derived cytokines/ chemokines regulate leukocyte extravasation.  

  Describe the changes that occur in a macrophage following exposure to interferon gamma.  

  Discuss the mechanisms by which activated macrophages kill intracellular as well as  
extracellular pathogens. 

  Describe an example when CD4+ and CD8+ T cells cooperate in the elimination of  
intracellular pathogens.  

  Describe the host response to a chronic intracellular infection.  

  Define key words and use in context. immunological synapse, apoptosis, cytotoxins, perforin,  
granzymes, CTL (cytotoxic T lymphocyte), Fas (CD95) and Fas ligand (CD95L), TNF  
(tumor necrosis factor), programmed cell death (apoptosis), granzymes, perforin, 

Humoral Immune Response Describe the molecular composition of the B cell antigen complex.  

  Describe the molecular composition of the B cell co-receptor and Identify its role in B cell  
activation.  

  Identify how Th cells and B cells interact to generate an antigen specific humoral immune  
response (i.e., linked recognition) and how this impacts vaccine design.  

  Identify molecules, both secreted and cell surface-derived, that contribute to B cell growth  
and differentiation.   

  Identify how lymphoid anatomy facilitates humoral immune responses.  

  Describe the events that occur during a germinal center reaction and identify the 3 major  
events that transpire during this localized immune response.  

  Describe the morphologic appearance of follicular dendritic cells (FDC), key receptor  
molecules displayed on their plasma membrane and putative functions mediated by these  
cells.  

  Describe how the isotypic composition of the antibody response is regulated.  
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  Describe the phenotypic differences between a resting B cell and a plasma cell.  

  Identify the differences between a TD, TI-1 and TD-2 antigens.  

  Define key words and use in context.  B cell co-receptor, somatic hypermutation, affinity  
maturation, primary follicle, follicular dendritic cell (FDC), centroblasts, centrocytes, mantle  
zone, tangible body macrophage, TD (thymus-dependent) antigen-1, t 

Mucosal Immunology Identify that various pathogens live in different cellular compartments and how the immune  
response effectively deals with these organisms.  

  Identify the molecules that guide T cells to draining lymph node and how this promotes  
intimate interactions between APCs and antigen-specific T cells.  

  Describe how cytokines can influence the functional polarization of Th (T helper) cells.  

  Discuss how armed effector T cells are guided to sites of infection by specific surface  
molecules.  

  Identify how TLRs can influence helper T cell polarization (Th1 vs. Th2).  

  Give examples where Th cell cytokine profiles can antagonize (negatively regulate) the  
development of the other corresponding Th cell subset.  

  Describe how changes in cell surface molecules change the migration patterns of armed  
effector T cells.  

  Describe what M cells are and how they function during an adaptive immune response in the  
intestine.  

  Describe differences in the homing patterns of lymphocytes involved in the mucosal immune  
response. 

  Describe how different integrins and chemokine receptors regulate migration patterns of T  
cells into the skin and the small and large intestine.  

  Identify the variety of T cell subpopulations that reside in the intestinal mucosa and what  
functions they are thought to mediate.  

  Discuss how secretory IgA is synthesized and transported across the mucosal epithelium.  

  Identify oral tolerance and what determines whether an intestinal antigen will induce  
tolerance or immunity.  

  Describe 3 ways bacterial pathogens penetrate the gut epithelial layer.  

  Describe the pathway by which intestinal epithelial cells detect the presence of bacterial  
endotoxin.  

  Discuss the induction of an intestinal immune response and cell traffic in the integrated  
mucosal immune system.  
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  Describe potential complications that arise from Helicobacter pylori infections.  

  What are commensal microorganisms and what role do they play in host defense.  

Adaptive Host Response Identify how specific cytokines made early during the immune response can influence the  
differentiation of CD4+ T cells into Th17, Tregs, Th1 and Th2 subsets 

  Describe how different pathogens can influence the differentiation of Th cell subsets  

  Identify how TLRs can influence helper T cell polarization (Th1 vs. Th2).  

  Discuss cross talk amongst T cell subsets, the cytokines involved and the functional  
consequences of such activity.   

  Describe how changes in cell surface molecules change the migration patterns of armed  
effector T cells.  

  Describe the molecular composition of IL-12, IL-23 and their respective receptors  

  Describe the steps and specific signals involved in T cell homing to the skin.  

  Discuss how lymphoid anatomy enhances or promotes humoral immune responses.  

  Discuss the qualitative and quantitative differences between a primary and memory humoral  
immune response. 

  Explain affinity maturation at he cellular level.  

  Discuss the evidence suggesting that IL-7 is essential for long-term T cell memory . 

  Define and discuss the differences between central and effector memory T cells.  

  Discuss how effector and memory T cells function following an evasion by a pathogen. 

  Discuss the role of CD4+ cells, IL-2 and CD40 signaling in the development of CD8+  
memory cells.  

  What is the phenomenon of original antigenic sin and what does it say about the typical  
immune response that occurs in our bodies? 

  Describe 4 evasion strategies used by pathogens that allow them to escape immune detection  
and/or elimination.  

Immunodeficiency Identify the difference between inherited and acquired immunodeficiencies.  

  Describe the genetic basis of Bruton's X-linked agammaglobulinemia and its consequence for  
host defense.  

  Identify why an individual with X-linked hyper-IgM syndrome may be susceptible to  
infection with certain opportunistic organisms such as Pneumocystis carinii.  

  Explain why individual with defects in C3 or C4 are associated with a range of pyogenic  
infections; whereas, defects in the membrane attack complex have limited consequences in  
host defense.  
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  Identify the clinical complications associated with a B2 integrin deficiency.  

  Discuss the differences in phagocytic function in individuals with chronic granulomatous  
disease and Chediak-Higashi syndrome.  

  Identify how an ADA or PNP deficiency can result in a SCID phenotype.  

  Explain how bare lymphocyte syndrome can arise and why this condition results in a SCID  
phenotype.  

  Identify why a child with DiGeorge syndrome is susceptible to virus infections.   

  Identify how defective T cell signaling, cytokine production or cytokine action can cause  
immunodeficiency.  

  Identify how bone marrow grafts can restore immune function and potential complications of  
this procedure.  

  Define key words and use in context. Bruton's X-linked agammaglobulinemia (XLA), Btk  
kinase, X-linked hyper-IgM syndrome, hereditary angioneurotic edema, chronic  
granulomatous disease, NADPH oxidase system, Chediak-Higashi syndrome, severe  
combined imm 

Hypersensitivity I Identify the evolution of a type I hypersensitivity reaction and describe the various forms it  
may manifest.   

  Identify the role mast cells, eosinophils, and basophils play as effector of an IgE-mediated  
allergic  reaction.   

  Discuss immediate and late-phase reaction in relation to the development of chronic asthma.  

  Identify how a drug sensitivity can develop and result in a life-threatening anaphylactic  
reaction.  

  Identify how allergic reactions evolve in the skin  

  Discuss our current view of the development of allergic asthma.  

  Describe why a food allergy can result in the appearance of large, red swellings under the  
skin.   

  Identify rationale for different treatment options for IgE-mediated hypersensitivity.  

  Define key words and use in context. allergen, allergy, type I-IV hypersensitivity reactions,  
FceRI, mast cell, atopy, CD4+NK1.1+ T cell, CD23, leukotrienes, eotaxin, major basic  
protein, systemic anaphylaxis, anaphylactic shock, allergic rhinitis, alle 

Hypersensitivity II Identify the effector mechanisms for a type II hypersensitivity reaction. 

  Identify how the passive administration of horse serum containing protective antibodies can  
result in complications.  
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  Describe an Arthus reaction and describe how it evolves . 

  Discuss how immune complexes are cleared from the circulation and how they can cause  
tissue destruction in they remain in the circulation.    

  Identify the steps leading to contact dermatitis. 

  Identify the cytokines released by a Th1 cell and how they orchestrate a type IV  
hypersensitivity  reaction.  

  Discuss the role of type IV hypersensitivity reactions in host defense.   

  Discuss the evolution of celiac disease.  

  Define key words and use in context. desensitization, Arthus reaction, serum sickness, farmers  
lung, celiac disease, contact dermatitis. 

Autoimmunity I Identify the importance of self-non-self discrimination as it relates to the host immune  
response  

  Identify why autoimmune disease can develop spontaneously in all individuals  

  Discuss multiple tolerance mechanisms that prevent the development of autoimmune disease  

  Explain why "central deletion" is considered the first checkpoint of self-tolerance  

  Discuss immunological privileged sites and give specific examples 

  Define and discuss regulatory T cells and how they might mitigate autoimmune disease.  

  Describe how autoimmune diseases can be classified and site specific examples of each.  

  Identify how different limbs of the immune response can contribute to autoimmune disease . 

  Identify the mechanistic basis for the appearance of autoimmune disease in neonates of  
mothers with autoimmune disease . 

  Describe how loss of tolerance can lead to a chronic disease state.  

  Explain the phenomenon of "epitope spreading" and how it helps explain a disease like SLE. 

Autoimmunity II Discuss autoimmune disease classification   

  Describe mechanistically how circulating auto-antibodies can lead to the destruction of cells.  

  Discuss how auto-antibodies induce Graves' disease and myasthenia gravis.  

  Discuss how antibodies to tissue antigens can result in an autoimmune disease and site  
specific examples.  

  Explain why circulating antibody/antigen complexes induce tissue damage in specific organs.  

  Discuss how T cells can cause tissue damage and may sustain production of antibodies  
directed to self antigens.  

  Discuss how genetic and environmental factors can impact autoimmune disease.  
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  Discuss the relationship between HLA and autoimmune diseases.  Site specific examples  
where ones HLA genotype influences the incidence of autoimmune disease.  

  Identify how a single amino acid substitution in an HLA molecule may promote development  
of IDDM.  

  Describe how specific activation pathways may represent molecular targets for inhibition of  
autoimmune disease.  

  Identify "molecular mimicry" and how it may lead to autoimmune disease.  

  Discuss possible mechanisms that may explain how infection can lead to autoimmune  
disease. 

Tumor Immunology Identify the experimental evidence that supports the view that tumors are immunogenic and  
can be      rejected by the immune system.  

  Identify the proposed mechanisms by which tumors are believed to escape immune  
surveillance.  

  Identify why down-regulation of MHC class I expression represents and tumor escape  
mechanism and discuss how our immune system responds to such class I- variants.   

  Discuss how CTLs and NK cells may function synergistically to eliminate tumors.   

  Discuss how monoclonal antibodies are being used as an immunotherapeutic approach to  
treat tumors.  

  Discuss how gene technology is being used to enhance immunogenecity of tumors as a novel  
therapy to treat cancer.   

  Discuss current immunotherapeutic approaches to treat cancer and Identify the scientific  
basis for these types of approaches.  

  Define key words and use in context. TSTA, TRA, immune surveillance, antigenic modulation,  
immunotoxin, immune surveillance, humanized antibodies, minor histocompatibility antigen . 

Transplantation Immunology Identify the role of histocompatibility antigens play in the success or failure of organ  
transplants.  

  Identify the source of alloreactive T cells and Identify why so many of our T cells react to  
foreign MHC antigens.   

  Explain hyperacute rejection and the immunological basis for this type of rejection.  

  Explain first-set and second-set rejection and the immunological basis for this rejection.  

  Identify acute and chronic rejection and the immunological basis for these reactions.   

  Identify the problems associated with organ transplants.  

  Explain why a semi-allogeneic fetus is not rejected by its mother.  
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  Identify the anti-inflammatory actions of corticosteroids.  

  Identify the mechanism of action(s) of the immunosuppressive drugs cyclosporine, FK506  
(tacrolimus), rapamycin, azathioprine and cyclophosphamide.   

  Define key words and use in context. autograft, syngeneic graft, allograft, allogeneic,  
xenogeneic, first set rejection, second-set rejection, minor histocompatibility antigens,  
hyperacute graft rejection, cross-matching, prednisone, azathioprine, cyclo 

Vaccines Identify why multiple injections are given when vaccines are administered.  

  Explain why high titers of preexisting antibodies are needed for protection against organisms  
such as Clostridium tetani and Corynebacterium diphtheriae.  

  Explain what key features are desirable for an effective vaccine.  

  Citing a specific example, discuss how conjugate vaccines are prepared and how the design  
of this type of vaccine highlights the importance of linked recognition.  

  Identify how attenuated and inactivated vaccines are prepared and the  
advantages/disadvantages of each type of vaccine.  

  Identify how and why ISCOMs are being used for peptide vaccine  

  Explain “reverse genetics” and discuss advantages and disadvantages of this approach  

  What is "DNA vaccination" and how is it being used.8  

  Identify how cytokine therapy may be used to control infectious disease.  

  Define key words and use in context.  

Bacteriology Identify how changes in genotype result in changes in phenotype.  

Microbial Genetics Identify the various mechanisms of gene acquisition and transfer.  

  Identify the importance of microbial genetics in virulence and drug resistance.  

Aerobic Gram Positive Rods Identify the variety of diseases and clinical syndromes caused by bacteria classified as  
aerobic Gram positive rods.  

  Identify the epidemiology as well as mechanisms of virulence and pathogenesis of each of  
these organisms.  

Bacterial CNS Infection-Self Study Differentiate the common bacterial agents responsible for the majority of cases of  
meningitis.  

  Identify the epidemiology as well as mechanisms of virulence and pathogenesis of each as  
it relates to CNS disease. 

  



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 100 

 

PAT200: Pathology 

Cell Injury and 
Cell Death 
Adaptation 

Compare cell and tissue adaptation, reversible cell injury, irreversible cell injury and cell  
death based on causes, mechanisms, and morphologic appearance (ultra structural and  
histological).  
Compare:  
coagulative (coagulation) necrosis  
liquefactive  

  Discuss the mechanisms that cause apoptosis and the intracellular events that lead to cell  
death.  

  Compare the responses of cells to injury including:  
hyperplasia  hypertrophy  
atrophy  metaplasia  

  Discuss the significance of intracellular accumulations of:  
lipids   glycogen  
iron   pigments  (carbon, lipofuscin, melanin,  
hemosiderin, bilirubin)  

  Compare dystrophic and metastatic calcification in terms of:  
definition  
etiology and pathogenesis   

Repair and 
Regeneration 

Describe the cell cycle (fig 3‐7)   

  State and describe the central processes in wound healing.  

  Recognize the process of repair and regeneration grossly and microscopically and Identify their biochemical bases.  

  Differentiate between healing by primary and secondary intention. 

  Summarize factors which adversely affect wound healing.  

Hemodynamics Identify  the  elements  within  the  closed  circulation  that  produce  local  disturbances  in  the distribution of blood.  

  Identify local factors that may affect systemic circulation.  

  Delineate the causes and describe the effects of edema.  

  Appreciate the profound pathophysiologic nature of shock. 

  Define the factors predisposing to thrombosis in the vascular system (Virchow’s triad).  

  Describe the possible fates of a thrombus.  

  Recognize circumstances under which embolus formation and embolism may result;  
include air embolism, fat embolism, tumor embolism.  
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  Compare and contrast red and white infarcts.  

Genetics Give examples of autosomal dominant, autosomal recessive, X‐linked disorders.   
Tables 5‐1, 5‐2, 5‐3 

  Compare and contrast trisomy 13, trisomy 18 and trisomy 21.  

  Down syndrome: Identifytrisomy vs Roberstonian translocation; clinical syndrome; complications 

  Describe hyperlaxity syndromes and their complications.  

  Describe Turner and Klinefelter syndromes. 

Immunopathology 
Amyloid 

Identify the mechanisms and Identify examples of each of the four types of hypersensitivity reactions.  

  Identify the major features of transplant rejection.  

  Recognize the clinical, serologic and histological features of SLE, Sjogren’s syndrome, Systemic Sclerosis, CREST and inflammatory myopat
hies.  

  Identify the significance of diffuse, rim speckled and nucleolar patterns of immunofluorescence, table 6-9. 

  Identify clinical features and cellular bases for immunodeficiency syndromes (AIDS will be covered in the spring—not on exam 1)  

  Identify the 
common  structural features  of amyloid deposits  and proteins from  which they are derived for the major amyloid syndromes.  

Neoplasia/Molecu
lar Basis of Cancer 

Define histogenetic classification of neoplasia in terms of:  
Epithelial     Mesenchymal     Hematopoietic  
Neural cell lines   Squamous cell carcinoma  Adenocarcinoma  
Transitional cell CA   Chondrosarcoma   Fibrosarcoma  
Osteogenic sarcoma  Hepatoma     

  Discuss the behavioral classification of neoplasia, using these terms:  
Benign     Malignant     Angiogenesis  
Tumor dormancy   Borderline     Invasion  
Metastasis     Direct extension  Metastatic spread  
Hematogenous spread  Lymphatic spread   
Premaligna 

  Demonstrate a general knowledge of architectural and cytologic markers of malignancy,  including common patterns of invasion and met
astasis.  

  Define “grade” and “stage” of tumor and properly grade and stage a tumor given the appropriate criteria; Identify TNM cancer staging sys
tem.  
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  These lectures will provide the student with an overview of the courses of cancer.  They will focus mainly on the commoner cancers and 
will deal with physical, chemical and viral causes.  A discussion of the role of genetic mechanisms in cancer and the ro 

Nutrition/Environ
ment 

Become aware of nutritional disorders including:  
obesity  dysmetabolic syndrome anorexia / bulimia  marasmus   kwashiorkor 

  Describe the neurologic and cardiovascular effects of cocaine  

  Describe health effects of tobacco use.  

  Identify signs and symptoms of lead toxicity.  

  Summarize the role of vitamins in health and the diseases associated with deficiencies.  

  A brief overview of the basic mechanisms by which ionizing radiation may affect a cell or organism will be presented.  

  Identify the metabolism of ethanol, its acute physiological effect and long‐term  complications of abuse.  

  List several common adverse drug reactions (table 9‐5)  

  Identify determination of cause and manner of death.  

  Be able to competently fill out death certificate.  

  Distinguish Medical Examiner’s case from a non medical examiners autopsy.  

  Become familiar with terminology used to describe injury patterns: incision vs laceration;  gunshot wounds.  

Common Diseases 
of Infancy and 
Childhood 

Define the different periods between birth and puberty.  

  Describe the following diseases of prematurity: neonatal respiratory distress syndrome, necrotizing enterocolitis, intraventricular hemorr
hage.  

  Define Sudden Infant Death Syndrome and describe risk factors for this.  

  Identify the most common childhood infections:  measles, mumps, polio, varicella‐zoster, whooping cough, parvovirus and diphtheria.   

  Describe the etiology, genetics and clinical presentation of cystic fibrosis.  

  Describe the etiology, genetics and clinical presentation of neuroblastoma.  

Blood Vessels   

Atherosclerosis Relate the following factors to atherogenic propensity (e.g., increase, decrease, or no  significant effect):  age, sex, dietary lipid, serum lipi
ds, ratio, weight, cigarette smoking, behavior type, diabetes, physical activity, family history, alcohol con 

  Cite theories of the pathogenesis of atherosclerosis.  

  List mechanisms by which atherosclerosis may produce clinical disease.  

Hypertension Describe the pathophysiology of hypertension.  
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  Cite theories of the pathogenesis of essential hypertension.  

  List the causes of secondary hypertension.  

  Distinguish between benign, accelerated and malignant hypertension . 

  Identify the morphologic changes in blood vessels and the kidney in hypertension.  

Aneurysms Compare and contrast abdominal aortic aneurysm and thoracic dissection.  

  Describe the following aneurysms: mycotic, berry, saccular and fusiform.  

Vasculitis Describe clinical features and microscopic findings of giant cell arteritis.  

  List the clinical and microscopic findings in Takayasu’s arteritis.  

  Contrast Buerger’s disease and arteriosclerotic disease involving the lower extremities.  

  Describe classic polyarteritis nodosa and contrast with features of other small vessel arteritis.  

  Describe major systems for classification of vasculitis.  

Tumors of Blood 
Vessels 

List three benign and three malignant vascular tumors, their location and clinical overlap.  

  Cite recent changes in the occurrence and significance of Kaposi’s sarcoma.  

  Define the terms “sarcoma”, “angioma”, “adenoma” and “carcinoma”.  

Congenital Heart 
Disease 

Cite the danger period during pregnancy when congenital malformations of the heart may occur and give the reason.  

  With regard to the following congenital abnormalities, be able to describe the abnormality and correlate the defect with the circulatory d
isturbance:  
  
Ventricular septal defect     Aortic coarctation  
Uncorrected transposition     Corrected transpositio 

  Explain the mechanism of shunt reversal cyanosis.  

  Recognize and identify the malformations listed above in gross specimens or gross photographs.  

Ischemic Heart 
Disease 

Cite the significance of IHD as a cause of death and disability in the USA.  

  Identify risk factors for IHD including: hypertension, diabetes mellitus, age, sex, family  history, cigarette smoking, sedentary life style.  

  Contrast the major manifestation of IHD:  
Angina pectoris including crescendo angina  
Myocardial infarction (MI)  
Ischemic cardiomyopathy and congestive heart failure  
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  Identify the characteristic gross and microscopic abnormalities associated with myocardial  infarction at different post MI times (table 12‐
5).  

  List the complications of myocardial infarction immediately, at day 10 and late.  

  List interventional strategies that limit the size of an infarct.  

  Explain enzyme abnormalities and relationships between CPK and troponins in infarction.  

Myocarditis/Cardi
oMyopathy/Perca
rditis 

Cite and describe myocardial lesions associated with viral infections (esp coxsackie) and  immune disorders (esp amyloid).  

  Contrast the etiology, pathophysiology and clinical course of dilated, hypertrophic and  restrictive cardiomyopathy. 

  List the causes of pericarditis and give a succinct description of fibrinous pericarditis.  

The Heart List the characteristic gross heart lesions associated with rheumatic heart disease (RHD).  

Valvular Diseases Describe an Aschoff body.  

  Relate the cardiac lesion(s) to the phase (acute, recurrent or chronic) of RHD.  

  List the Jones’ criteria for the diagnosis of rheumatic fever.  

  Contrast and compare the valvular lesions of RHD with those of syphilis and bacterial  endocarditis.  

  Recognize these valvular lesions of RHD in gross specimens or photographs.  

  Describe the etiology, clinical presentation and complications of:   
aortic valve stenosis  
aortic insufficiency  
mitral valve prolapse and other causes of mitral insufficiency  
mitral valve stenosis  

  Describe cardiac vegetations based on etiology and gross appearance (fig 12‐25).  

  Contrast the various etiologies and clinical presentations infective endocarditis.  

WBC Disorders Recognize WBC morphology from blast form to mature cell.  

  Recognize the following on peripheral smear: granulocytopenia, leukocytosis, band forms (“left shift)  

  Describe the causes and morphology of follicular hyperplasia, paracortical lymphoid  hyperplasia, and sinus histiocytosis. 

    

Leukemia Identify Leukemia, general: contrast acute vs chronic leukemia by clinical course, marrow  findings (% blasts)  and prognosis.  

  Describe the following in acute lymphoblastic leukemia: cell of origin, cytogenetics, histochemical stains, demographics, clinical presentat
ion, prognosis in detail.  

  Describe the following in acute promyelocytic leukemia (M3): genetic alterations, morphology and immunophenotype, clinical presentati
on and therapy.  



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 105 

 

  Describe the following in chronic myelogenous leukemia: Ph chromosome and protein  product, clinical presentation with physical finding
s, peripheral smear with differential  diagnosis. 

  Describe the following in chronic lymphocytic leukemia: overlap with small cell lymphoma, immunophenotype, clinical presentation and c
ourse. 

  Describe the following in hairy cell leukemia: cell morphology, TRAP stain,  immunophenotype; demographics and clinical manifestations.  

Lymphomas Identify  
B‐cell vs T‐cell  
architecture: nodular vs diffuse effacement  
clinical course: low grade vs high grade  
Hodgkin vs non‐Hodgkin lymphoma (NHL)  
Identify the difference between lymphoma and leukemia and the overlap 

  Describe the genetic alterations, morphology and clinical course of  
follicular lymphoma  
diffuse large cell B‐cell lymphoma  
Burkitt lymphoma  
mantle cell lymphoma  
marginal zone lymphoma 

  In Hodgkin disease, describe the following:   
WHO classification of histology and relation to prognosis  
Ann Arbor classification of staging including B symptoms  
Reed‐Sternberg cell and its markers 

Mylelodysplastic 
Syndromes (MDS) 

Describe the 2 distinct settings where myelodysplastic syndromes may occur.  

  Discuss the chromosomal aberrations and prognostic features of MDS. 

Plasma Cell 
Dyscrasias 

Use of serum protein analysis in disease states; laboratory features of multiple myeloma.  

  Clinical manifestations of multiple myeloma including complications.  

  Prognosis of monoclonal gammopathy of uncertain significance.  

Thymus, Spleen, 
and Histiocytes 

To Identify structure and function of thymus gland.  

  To identify thymic hyperplasia and its link to autoimmune disorders.  

  Distinguish between benign and malignant thymomas.  
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  Identifythe causes of splenomegaly.  

  Discuss splenic rupture, splenic infarcts and sequestration.  

  Differentiate the spectrum of Langerhan cell histiocytosis.  

RBC Disorders   

Anemia Recognize normal and abnormal red blood cell morphology  

  Identify basic laboratory measurements used in evaluating hematopoiesis.  

  Use laboratory measurements in classification of anemia.  

  Use peripheral blood morphology in classification of anemia.  

  Group anemias into disorders of:  “Underproduction”  
“Accelerated loss (bleeding)”  
“Accelerated breakdown (hemolysis)”  

  Use reticulocyte index.  

  Iron deficiency anemia  

  Megaloblastic anemias:   Vitamin B12 deficiency    Folate deficiency  

  Sickle cell anemia  

  Anemia of chronic disease  

  Thalassemia  

  Anemia of chronic renal disease 

Platelet Disorders Identifying contribution of platelets to hemostasis.  

  Basic measurements of platelets in peripheral blood.  

  Evaluation of platelet function.  

  Numerical disorders of platelets  (thrombocytopenia, thrombocytosis).  

Coagulation To review the normal hemostatic mechanisms including platelet function, fibrin formation and the necessary factors and co‐factors. 

  To describe the clinical symptoms, laboratory evaluation and management of congenital  coagulation factor deficiencies.  

  To describe the clinical symptoms, laboratory evaulation and management of acquired  defects of hemostasis.  

  To review screening and diagnostic laboratory analysis of the hemostatic system including  the limitations and appropriateness of specific
 tests.  

  To define and discuss hypercoagulable states.  

Lung Infections To Identify the predisposing factors, etiologic agents, pathophysiology and pathology of  the common and not so common infectious lung
 diseases.  

  Define community acquired and nosocomial pneumonia.  
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  Contrast lobar pneumonia and bronchopneumonia.  

  Describe the etiology, histopathology and clinical course of mycoplasmal pneumonia  

  To appreciate the predisposing factors, etiology and consequences of chronic pulmonary  infections including fungi.  

  Cite opportunistic infections causing pneumonia in the immunocompromised  

  Discuss the pathogenesis and clinical presentation of tuberculosis  

Obstructive 
Pulmonary 
Disease 

Review the basic physiology of respiration:  
lung volumes and capacities  
basic pulmonary function testing (PFT)  

  Distinguish between restrictive and obstructive lung disease based on PFT findings and  give examples of each type of disorder.  

  Chronic obstructive pulmonary disease (COPD).  

  Compare and contrast chronic bronchitis and emphysema:  
clinical presentation: ‘pink puffer’ vs ‘blue bloater’  
pathophysiology: histologic changes; arterial blood gases  

  Asthma  

  Describe the various etiologies that may precipitate an asthma attack.  

  Describe the sequence of events in atopic asthma (fig 15‐10).  

  Recognize the histopathologic changes in the airways of an asthmatic patient.  

  Bronchiectasis  

  List congenital and acquired causes of bronchiectasis.  

  Identify gross and microscopic images of bronchiectasis.  

Interstitial Lung 
Disease and 
Diseases of 
Vascular Origin 

To Identify the concept of fibrosis and the diseases that cause it.  

  Appreciate the main pathologic features of diseases characterized by interstitial fibrosis.  

  Delineate the clinical and radiologic presentations of sarcoidosis and correlate these with prognosis.   

  Describe systemic involvement with sarcoidosis.  

  Identify exposures, pathogenesis, radiologic findings and clinical course of the following:  asbestos related disease, silicosis, coal‐
workers pneumoconiosis.  

  List exposures that cause hypersensitivity pneumonitis; contrast acute and chronic forms  of this disorder. 

  To gain an overview of a variety of diseases that have in common the ability to cause  pulmonary hemorrhage.  

  Distinguish between primary and secondary hypertension.  
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Tumors For each of the above tumors know:  
Demographics ‐ sex, predisposing factors, age range, etc.  
Clinical presentation  
Gross appearance  
Microscopic features  
Prognosis (biologic behavior)  

  Describe the following: Pancoast tumor, superior vena cava syndrome 

Pleura and 
Mediastinum 

List the disease processes occurring in each of the mediastinal areas.  

  Relate pleural diseases to the underlying processes.  

  Contrast pneumothorax and atelectasis.  

Head, Neck, and 
Larnyx 

Describe the development of squamous cell carcinoma of the oral cavity.  

  Describe the following vocal cord lesions:  
  Laryngitis     Vocal cord polyps  
  Laryngeal carcinoma  Papillomas  

  Describe the following lesions of the salivary glands:  
  Sialadenitis   Pleomorphic adenoma  
  Warthin’s tumor  Mucoepidermoid carcinoma  
  Adenoid cystic carcinoma  

Gastrointestinal 
Tract Infections  

Identify the pathogenesis and morphology of common GI infections   
  Viral: rotovirus and norovirus  
  Bacterial: salmonella, e. coli, campylobacter, cholera  
  Antibiotic associated (pseudomembranous) colitis  
  Parasitic enterocolitis: amebiasis, giardi 

Small Bowel Malabsorption:  
Identify the possible presentations of malabsorptive disorders  
steatorrhea failure to absorb substrates like B12, protein, etc.  

  Recognize the more common diseases causing malabsorption:  
celiac disease: Identifyantibodies involved and complications  
lactose deficiency  
bariatric surgery and its complications 

  Describe the clinical syndrome and histopatholgic findings in Whipple disease.  
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  Inflammatory bowel disease    
Compare and contrast ulcerative colitis and Crohn’s disease (table 17‐8)   
clinical presentation   
gross findings  
microscopic findings  
complications 

  Neoplasms  

  Describe the cell type, clinical presentations and syndrome associated with carcinoid  tumors.  

Colon Large Bowel  
Anatomy  
Congenital:    Describe clinical presentation and histopathologic findings in Hirschsprung’s   
          Infection:   pseudomembranous colitis      
Diverticular disease: clinical presentation of complications.  
Inflammatory bowel dis 

  Benign neoplasms/reactive lesions: Identify  polyposis syndromes.*  
*State the difference between adenomatous and non‐neoplastic polyps*  

  Carcinoma of the colon:  
Describe the adenoma>carcinoma sequence  
Discuss molecular carcinogenesis in colon cancer  
Discuss the clinical presentation of right‐sided vs left‐sided tumors  
Describe the TNM staging system for colon cancer 

  Appendix: describe the clinical presentation, laboratory and histopathology of acute appendicitis 

Liver and Biliary 
Tree 

  

Jaundice Give examples of the various patterns of hepatic injury and relate them to anatomic zones in  the liver.  

  Distinguish the abnormal destruction of erythrocytes (hemolysis) from intrinsic hepatic disease in the differential diagnosis of jaundice.  

  Delineate the causes of jaundice (table 18-2)  

  Compare hereditary hyperbilirubinemias with conjugated vs unconjugated bilirubin   (table 18-3)  

  Recognize the clinical signs and laboratory evidence of impending or overt hepatic failure.  

Cirrhosis State the sequence of histopathologic changes that lead to cirrhosis.  

  List the diseases that can result in cirrhosis.  
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  Discuss the pathophysiology of cirrhosis:  
portal hypertension  
decreased production of proteins  
estrogen effects  
progression to hepatic failure 

Alcoholic Liver 
Disease 

Identify  basic  morphological  presentation,  clinical  course  (including  overview  of  pertinent  liver function test results) and pathogene
sis of the following:  
Fatty liver  
Acute alcoholic hepatitis  
Cirrhosis  

Hepatitis Identify: 
  Councilman bodies; acute hepatitis  
  Chronic hepatitis  
  Carrier state  
  Piecemeal necrosis  
  Autoimmune hepatitis  
  Non‐alcoholic steatohepatitis (NASH)  

Metabolic and 
Inherited Liver 
Disease 

Recognize that genetic defects may compromise hepatic function and result in anatomic  changes, especially cirrhosis. 

  Appreciate that the heritable and metabolic diseases affecting the liver are multi‐
system disorders that present with a wide array of symptoms.  

  Identify hemochromatosis 

Liver   

Liver Function 
Tests 

Identify the usefulness and limitations of the various tests for liver and biliary function.  

  Apply your knowledge of LFT’s to clinical case studies to effect an appropriate diagnosis: alcoholic 
hepatitis, infectious hepatitis, cholestatic  jaundice including  primary biliary   cirrhosis.  

Intrahepatic 
Biliary Tract 
Disease 

Describe how the pathogenesis of primary biliary cirrhosis relates to laboratory tests used  to confirm the diagnosis.   

  Describe clinical features of PBC.  

  Describe the clinical, radiologic and histopathology of sclerosing cholangitis.  
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Gallbladder and 
Bile Ducts 

Be able to explain pathogenesis and types of gallstones.  

  Note significant demographic features.  

  Discuss the differences between cholesterolos, cholelithiasis and cholecystitus.  

  Review neoplasms of gallbladder.  

Pancreas   

Pancreatitis Discuss the various causes of acute pancreatitis  

  Discuss the clinical presentation and course of acute pancreatitis  

  history and physical findings  

  laboratory findings  

  Ransom criteria and complications  

  Contrast acute and chronic pancreatitis: clinical course, gross and  microscopic pathology  

Carcinoma of the 
Pancreas 

Describe the clinical presentation and prognosis of adenocarcinoma of   the pancreas.  

Kidney   

Kidney Tumors Discuss pathogenesis, pathology, inheritance and clinical features of the kidney tumors  listed above.  

Urinary Tract 
Infections, 
Interstitial Disease 
and Lithiasis 

Contrast acute and chronic pyelonephritis: predisposing factors, clinical presentation,  microbiology, gross and microscopic appearance.  

  Discuss the significance of xanthogranulomatous pyelonephritis.  

  Discuss the spectrum of diseases in analgesic / NSAID induced nephropathy.  

  Discuss the clinical features and urinary findings in drug‐induced hypersensitivity interstitial nephritis.  

  List causes of urinary tract obstruction (fig20‐49).  

  Contrast calcium, magnesium ammonium phosphate and uric acid stones.  

Glomerular 
Disease: Non-
Neoplastic Renal 
Disease 

Anatomy and Methodology 

  Be able to define or identify the following structures: glomerulus, afferent arteriole, efferent  
arteriole, fenestration, glomerular basement membrane, mesangial matrix, foot process,  
mesangial cell, endothelial cell, visceral epithelial cell, parietal  

  Identify the structural basis of the glomerular filtration barrier (hint: size vs. charge).  

  Identify the four types of stains used in renal pathology and main purpose of each (H&E,  PAS, silver, and  trichrome).  
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  Identify what electron microscopy and immunofluorescence are used to evaluate or identify.  

  Identify what three aspects of the renal histology are always evaluated.  

  Be able to define or identify the following abnormal histopathological features:   
Vessels:   sclerosis,     inflammation        emboli  
hyalinosis   thrombi  
Tubules/interstitum:  necrosis  atrophy   casts  
fibrosis   inflammation  
Glomeruli:   sclerosis 

  Define:   focal,     diffuse,     global,     segmental  

  Clinical syndromes in renal disease  

  Identifyfive major clinical syndromes.  

  Nephrotic syndrome:  
Identify basic structural defects that cause proteinuria.  
Minimal change disease (MCD)  
Focal segmental glomerulosclerosis (FSGS)  
Clinical and histological features that help distinguish from MCD  
Identifyclinical significance of co 

  Membranous glomerulopathy (MGN): In simple terms what is Heyman nephritis   

  Membranoproliferative Glomerulonephritis (MPGN):  
Identifytwo major types and what distinguishes them  
Relationship to hepatitis and other diseases  
Which type also known as dense deposit disease  

  Diabetic Glomerulosclerosis 

  Amyloidosis:  
Physical/chemical characteristics of amyloid  
Staining and ultrastructural features  

  Cryoglobulinemia:  
What are cryoglobulins and how they are detected 
Histologic and ultrastructural features 
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  Nephritic syndrome:  
Define nephritic syndrome  
Basic immunologic mechanisms  
Thin GBM Disease  
Hereditary nephritis  
Molecular basis  
IgA Nephritis  
Henoch‐Schonlein purpura  
Relationship to IgA nephritis  
Postinfectious glomerulonephritis  
Term: ASO  
Ma 

  Systemic lupus erythematosus:  
Identify the five  who classes of glomerulonephritis  
Term: ANA  

  Rapidly progressive glomerulonephritis (RPGN)  
  
Identifythe significance of crescents.  
Identifythe three general mechanisms.  
Identify relationship to “vasculitis.”  
What is ANCA?  
What is the antigen in Goodpasture’s syndrome?  
Diseases and syndromes a 

  Miscellaneous:  
“Benign” hypertension  
Malignant hypertension  
Scleroderma  
thrombotic microangiopathies  
HUS  
TTP  
Renovascular hypertension  
“Goldblatt kidney”  
Mechanism  
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  Acute tubular necrosis  
Three types of acute renal failure  
Two mechanisms of ATN  
Factors that make kidney susceptible to toxic ATN  
Substances that cause ATN  

  Cortical necrosis  

  Infarction  

  Allergic interstitial nephritis  

  Major cause (drugs) ‐ specific examples  

  Granulomatous nephritis:  
Causes  
Significance of caseation  

  Analgesic nephropathy:  
Major drugs 

  Myeloma cast nephropathy 

  Acute pyelonephritis:  
Pathogenesis  
Relationship to papillary necrosis  

  Chronic pyelonephritis 

  Urate nephropathy:  
Causes  
Acute vs chronic 

  Transplantation:  
Major mechanisms  
Major problems and their clinical and pathological features 

Lower Urinary 
Tract, Male GU 

  

Prostate List types and causes of infections of the prostate.  

  Describe:  
Nodular hyperplasia of prostate  
Adenocarcinoma of the prostate  
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  Compare prostatic hyperplasia and carcinoma of the prostate on the basis of:  
Hormonal relationships  
Location in gland  
Gross and microscopic appearances  
Age incidence  
Effects on urinary tract  
Methods of diagnosis  
Prognosis  

  Describe the spectrum of histopathologic findings in carcinoma of the prostate from  prostate intraepithelial neoplasia to the Gleason gra
ding system . 

Lower Urinary 
Tract, Male GU 

Describe the developmental anomalies of the testes.  

  Describe the disorders of phenotypic sex and infertility.  

  Describe the variety of tumors of the testes in terms of:  
Age and relative frequency  
Etiology  
Predisposing factors  
Major morphologic features  
Immunohistochemical stains and corresponding blood tests  
Routes of spread, complications and therapy progra 

  Contrast  Bowen disease, Bowenoid papulosis and erythroplasia of Queyrat  

  Recognize the following sexually transmitted diseases: syphilis, gonorrhea, condyloma accuminatum.  

Female Genital 
Tract; Placenta 

  

Vulva, Vagina, and 
Cervix 

Describe the morphologic appearance of the endometrium throughout the menstrual cycle and relate these changes to hormonal influen
ces: 
Be able to distinguish between proliferative and secretory endometrium. 

  Discuss the possible causes of endometriosis, the most common locations and the clinical presentations of endometriosis.  

  Discuss the possible causes of endometrial hyperplasia, histologic varieties and  relationship to endometrial carcinoma.  

  Discuss the risk factors, clinical features and prognosis of endometrial carcinoma. 

  Contrast leiomyoma and leimyosarcoma. 

Ovary and 
Fallopian Tubes 

No objectives for this topic. 
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Diseases of Breast Normal anatomy  

  Infections: mastitis and fat necrosis  

  Discuss fibrocystic change of breast in terms of:  

  Etiology  

  Clinical and morphologic features  

  Possible relationship to carcinoma   

  Discuss the morphologic variations of fibrocystic change, including:  
Sclerosing adenosis  
Apocrine metaplasia  
Ductal epithelial Hyperplasia  
Atypical hyperplasia  
In context of:  
Morphology  
Relationship to carcinoma  
Discuss:  
Phylloides tumor  
Fibroad 

  Outline the following forms of breast cancer:  
Intraductal carcinoma (ductal carcinoma‐in‐situ)  
Infiltrating ductal (scirrhous) carcinoma (usual type)  
Papillary carcinoma  
Medullary carcinoma  
Colloid (mucinous) carcinoma  
Tubular carcinoma  
Paget’s dis 

  Describe the criteria for assessing relative risk for cancer   

  Discuss briefly the use of steroid receptor analysis and histopathology in treatment and  prognosis of breast cancer.  

  List the benefits and limitations of fine needle aspiration in diagnosis and treatment of  breast lesions.  

Pituitary Identify the definitions of the key words  

  Identify the different  pituitary hormones and how  they manifest themselves when a  patient  has a hormone producing tumor.  

  Identify the clinical course of a patient with a pituitary adenoma  
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  Identify the pathogenesis, pathology and clinical course of hypopituitarism  

Parathyroid Describe the common causes of hypercalcemia and hypocalcemia, and the laboratory tests useful in evaluating persons with abnormal se
rum calcium.  

  Outline the similarities and differences in primary and secondary   hyperparathyroidism.  

  List the presenting features in patients with primary hyperparathyroidism.  

Adrenal  List  the  primary  neoplasms  of  the  adrenal  gland  outlining  the  major  clinical  and  laboratory manifestations of each. 

  List and briefly describe the causes and manifestations of the major adrenal  syndromes.  

  Outline the use of the clinical laboratory in the diagnosis of adrenal gland   disorders.  

Thyroid Define hypothyroidism and hyperthyroidism in terms of:  
Etiology  
Pathogenesis  
Clinical presentation  
Pathologic findings in the variety of causes for each  

  Discuss goiter and its causes and pathologic features.  

  Differentiate among the several forms of thyroiditis in terms of pathogenesis, pathology  and clinical features.  

  Explain the difference between adenomas and carcinomas of the thyroid.  

  Discuss the various thyroid cancers in terms of pathogenesis, pathology, clinical outcome,  frequency and genetic basis.  

Diabetes Define diabetes mellitus and list the distinguishing features of type I, type II, and  secondary diabetes mellitus.  

  Discuss the lesions that may be found in diabetes mellitus:  
Arteries   Kidney   Eye  

  Outline laboratory methods for screening, diagnosing and following patients: 
Ketone bodies  
Oral glucose tolerance test  
Glycosylated (glycated) hemoglobin level 

Skin Define each of the key words listed and Identify clinical and pathologic context.  

  Identify the vocabulary words used to describe the common histologic changes.   

  Locate abnormalities of the skin in relation to anatomical level of skin  involved.  

  Identify distinguishing features of the major inflammatory skin conditions: psoriasis,  pemphigus group, erythema multiforme, lichen plan
us, urticaria, acne.  

  List the common ectodermal parasites and significant insect related cutaneous lesions.  

  Identify  the role of ultraviolet light in skin damage.  

  Describe differences and similarities between benign and malignant pigmented lesions.  

  Be able to recognize the cutaneous manifestations of underlying systemic disease.  
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  Images: be able recognize the entities listed above (clinical and/or histology)  
Actinic keratosis                              Langerhans cell histiocytosis   
Adnexal tumors                               Lentigo   
Basal cell carcinoma                     

Bones and Joints List basic histopathological findings in:  
Fracture repair/bone union (granulation tissue)  
Osteomyelitis (acute and chronic)  
Avascular (aseptic) necrosis  
Myositis ossificans  
Osteoporosis, osteomalacia, rickets  
Osteopetrosis  

  Identify the basic  morphological presentations,  clinical course,  pathogenesis of the  following lesions:  
Paget’s disease of bone  
Osteoid osteoma and osteoblastoma  
Fibrous dysplasia  
Enchondroma  
Osteochondroma  
Chondrosarcoma  
Osteosarcoma  
Giant ce 

  Identify the genetic conditions that predispose patients to bone disease 

Joints Compare the clinical differences between degenerative and rheumatoid  arthritis.  

  Describe the pathogenesis and clinical presentation of gout and pseudogout . 

  Identify the pathologic and clinical features of the seronegative spondylopathies . 

  List the joint and synovial fluid abnormalities in the diseases presented.  

  Identify IMAGES: Bone and Joint  
Gross and micro osteoporosis, Paget disease, osteopetrosis  
Micro of osteomyelitis  
Gross and micro of osteoid osteoma, osteosarcoma, enchondroma, chondrosarcoma, fibrous dysplasia  
of bone, Ewing sarcoma, giant cell tumor 

Muscle and Nerve Compare and contrast type 1 and type 2 muscle fibers.  

  List categories of neuropathies and give examples of each.  

  Define key words and differentiate between clinical diseases listed.  



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 119 

 

  Classify each of the diseases as dystrophy, specific type of inflammation, structural,  metabolic or neurologic or neurological abnormality.  

  Identify IMAGES: Muscle and peripheral nerve  

  Muscle: micro of normal stains  

  Muscle: micro of neurogenic atrophy, Duchenne MD, dermatomyositis,   

  Muscle: micro of mitochondrial myopathy; nemaline myopathy 

CNS Trauma Discuss the differences between subdural and epidural hematoma  

  Discuss the sequence of events in cerebral swelling and herniation  

  Discuss the different types of brain contusions  

  Identify the gross morphology of  cerebral infarct, cerebral contusion  and spinal  cord  contusion 

CNS CVA What is the blood‐brain barrier and its significance?  

  Correlate basic neurovascular anatomy with the clinical presentation of a stroke. For  
example, a thrombus of the right middle cerebral artery would affect which areas of the brain and what would be  the clinical 
presentation 

  Identify the  common  areas  for  a  spontaneous  intracerebral  hemorrhage  associated  with hypertension 

  Aneurysm, congenital, acquired and mycotic  

  Identify the common lesions in hypoxia, adult versus newborn 

CNS Infection Identify the pathophysiology and clinical significance of the various forms of meningitis.  

  Identify the relationship of cerbritis and abscesses.  

  Identify the concept of viral tropism . 

  Identify the common viral inclusions which may be found in the CNS.  

  Identify the significant pathologic features of the AIDS dementia complex.  

  Identify the concept of a prion disease.  

Demyelinating/St
orage 

Identify the pathophysiology of demyelinating diseases.  

  Identify the important clinical and pathologic features of multiple sclerosis.  

  List the most significant features of the various neuronal storage diseases.  

  Identify the important features of the most common metabolic diseases of the CNS.  

Metabolic/Degen
erative 

Identify the important features of the metabolic neuronal diseases.  

  Identify the important clinical and pathologic features of the Wernicke‐Korsakoff  syndrome and its relationship to alcoholism. 

  Identify the neuroanatomic distribution of the various neurodegenerative diseases.  
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  Identify the essential clinical and pathologic features of Alzheimer’s disease.  

CNS tumor Identify the cytologic classification of CNS tumors.  

  Identify the neuroanatomical and age distribution of CNS tumors.  

  Identify the concept of benign versus malignant as it applies to CNS  tumors.  

  Identify the hereditary CNS neoplasm syndromes and their key feature.s  

  Identify the important features of the most common congenital malformations.  

  Identify the major theories regarding development of the Arnold‐Chiari malformation.  

  Identify the major features of the common gyral malformations.  

  Identify the major features of the common chromosomal abnormalities affecting the CNS.  

  Identify CNS IMAGES:  
Normal cells of the CNS micro  
Gross of subdural, epidural, contusion, herniation, subarachnoid bleed (circle of Willis)  
Gross and micro of CVA, lacunar infarcts  
Gross and micro of meningitis  
Gross and micro herpes encephalitis, r 

Eye Be able to recognize common disorders of the external eye.  

  Recognize ocular manifestations of systemic disease.  

  Identify primary ocular tumors. 

Body Fluids Identify the pathophysiology of body cavity effusions.  

  Identify the utility of examining fluids for diagnostic purposes and how   to collect them.  

  Identify what special studies can be performed on fluids. 

immunohematolo
gy 

Remember definitions for key words: antigen, antibody, agglutinogen, agglutinin,  hemolysis, isoantibodies or alloantibodies, autoantibod
ies, complete antibodies,  incomplete  antibodies, “warm” antibody, “cold” antibody.  

  Describe the mechanisms of immunization.  

  Identify the basic principles of antibody detection methods — Direct Coombs’ test (DAT), Indirect  

  Coombs’ test (IAT) and antibody elution.  

  Give illustrations on the usage of the DAT and the IAT.  

  Identify the mode of action of “warm” and “cold” antibodies.  

  Make a distinction between serological and molecular pathways.  

Blood Groups Immunohematology II: Blood Groups  
Memorize the ABO antigens as well as the ABO antibodies, including pertinent variants.  

  Identify the difference in mode of action between the ABO antibodies and other blood group antibodies.  
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  Use basic ABO compatibility rules in transfusion practice.  

  Remember the five main antigens of the Rh system.  

  Identify the three systems explaining the molecular nature of the Rh system.  

  List significant blood group systems other than ABO and Rh.  

Applied Clinical 
Immunohematolo
gy 

Utilize the usual path of immunohematological testing for Blood Donors and Recipients  when transfusing packed RBC.  

  Follow the usual transfusion path: Antibody Screen, Major Crossmatch, and be able to  explain other Pretransfusion Test Considerations a
s well as Type and Screen.  

  Identify ‐ white blood cell antigens.  

  Identify ‐ platelet antigens.  

Basics of Blood 
Transfusions 

Describe the conditions surrounding collection, storage and administration of packed RBC.  

  Describe the conditions surrounding collection, storage and administration of special RBC products.  

  Describe the conditions surrounding collection, storage and administration of white blood cells.  

  Describe the conditions surrounding collection, storage and administration of platelet products.  

  Describe the conditions surrounding collection, storage and administration of plasma products.  

  Describe the conditions surrounding collection, storage and administration of other products.  

  List major alternatives to blood transfusion in acute care, chronic care and elective surgery.  

  Identify the basic principles behind all RBC transfusions.  

  Use the guidelines to transfuse RBC in basic clinical situations.  

  Identify the general principles behind the indications for platelet transfusions.      

  Use the guidelines to transfuse platelets in basic clinical situations.  

  Differentiate the composition of fresh frozen plasma vs.    cryoprecipitate.    

   Identify the general guidelines in using plasma products in the context of basic clinical  
situations.  

Undesirable 
Effects of Blood or 
Blood Product 
Transfusion 

Identify clearly the physiopathology behind common transfusion reactions.  

  Describe the transfusion process and its relation to prevention of       AHTR.  

  Remember the most important features of hemolytic reactions, allergic reactions, febrile  
reactions, TRALI, TA‐GVHD.  

  List infectious agents transmitted by transfusion, their mode of transmission and frequency.   
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Transfusion Other 
Considerations 

Describe the physiopathology of HDN due to anti‐D.  

  Identify other neonatal complications related to immunohematological processes.  

  Identify apheresis principles and the applications of apheresis  

  List the miscellaneous processes in improving/optimizing blood usage  

  Identify basic management models in transfusion medicine.  
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PRM203: Integrative Pharmacotherapeutics 

Introduction to 
Pharmacotherapeutics & Drug 
Information Resources 

Differentiate the following terms: 
a. Pharmacology 
b. Pharmacy 
c. Pharmacotherapy 
d. Pharmacologist 
e. Pharmacist 
f. Pharm.D. 

  Explain the STEPS approach to evaluating drugs 

  Differentiate the chemical, generic, and trade name of a drug 

  Describe the FDA drug approval process 

  Describe the elements of an FDA-approved drug “label” 

  Describe the advantages and disadvantages of the following drug information resources 
a. Physicians Desk Reference (PDR) 
b. Lexi-Drugs 
c. Epocrates 
d. FDA-approved label 
e. Prescribers Letter 
f. Medical Letter Therapeutic Guidelines 
g. Brenner &Stevens Ph 

Principles of Evidence-Based 
Therapeutics 

Define: 
a.  Relative risk reduction (RRR) 
b. Absolute risk reduction (ARR) 
c. Numbers need to treat (NNT) 
d. Numbers needed to harm (NNH) 

  Given the results of a therapeutic clinical  trial, calculate the following from the results 
a. RRR 
b. ARR 
c. NNT 
d. NNH 

  Differentiate between P value and confidence interval 
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  Interpret odds ration diagram (Forrest plot) from met-analysis of drug therapy trials 

Pharmacokinetics Define the term ADME. 

  List the variety of methods of drug administration. 

  Describe the influence of pH on the absorption of drugs from the GI tract. 

  Define the first-pass effect and explain how this can affect drug dosing. 

  Describe the concept of apparent Volume of Distribution (Vd), how it is measured, and its significance. 

  Calculate a loading dose of a drug with knowledge of its Vd. 

  Differentiate between Phase 1 and Phase 2 metabolic reactions. 

  Discuss the significance of the Cytochrome P450 enzyme system in the metabolism of drugs. 

  Explain how metabolism of a prodrug differs from a normal drug. 

  Describe the concept of drug clearance. 

  Using Cockgroft-Gault equation estimate the creatinine clearance of a renally excreted drug. 

  Differentiate between first order and zero order elimination kinetics. 

  Describe the influence of Vd and clearance on the half-life of a drug. 

  Estimate time to reach steady state for a drug that follows first order kinetics given its half-life. 

  Describe the characteristics of a two compartment open kinetic model. 

  Define therapeutic drug monitoring and describe when it may be used. 

Pharmacodynamics Define pharmacodynamics 

  Describe the different types of drug receptors 

  Describe the difference between a competitive and non-competitive inhibition 

  Describe the difference between a reversible and irreversible antagonist 

  Describe the characteristics of a graded dose-response curve and the concept of potency 

  Describe the characteristics of a quantal-dose response curve and the concept of therapeutic index 

  Describe the importance of stereoisomerism in drug development 

  Define drug tolerance and drug tachyphylaxis 

  Define pharmacogenomics and genetic polymorphism 

  Differentiate “wild-type” from “variant” allele 

  Differentiate poor metabolizers from extensive metabolizers 

Autonomic Drugs: Cholinergic 
Agonists/Antagonists 

Differentiate between the functions of the parasympathetic and sympathetic nervous system 

  Describe the effects of the parasympathetic and sympathetic nervous systems on individual organs when stimulated  
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  Identify the major autonomic neurotransmitters and describe their synthesis, storage and mechanism of release   

  List the major types of neurotransmitter receptors and the organs on which they are located. 

  Define each of the following terms:  muscarinic, nicotinic, cholinergic, and anticholinergic 

  Describe the mechanisms of action of direct acting and indirect acting cholinergic agonists  

  Identify the most common direct acting and indirect acting cholinergic agonists and discuss their therapeutic use 

  Differentiate between muscarinic and nicotinic receptor antagonists, identify the most common agents, and describe 
their clinical use and potential adverse effects 

  Describe the signs and symptoms of organophosphate poisoning 

  Identify the different adrenergic receptor types, their primary organ location, and clinical effect upon stimulation 

  Describe the mechanisms of action of direct acting and indirect acting adrenergic agonists 

  Identify most common direct acting and indirect acting adrenergic agonists and discuss their therapeutic use 

  Differentiate the clinical effect of selective and nonselective alpha- and beta-blockers and identify the most common 
agents in the respective classes and their clinical uses 

Antithrombotic Agents Explain Virchow’s Triad 

  List the major classes of anti-clotting drugs and describe their mechanism of action 

  Compare the oral anticoagulants, unfractionated heparin,  and LMW heparin in terms of their pharmacokinetics, 
mechanisms of action, and potential adverse effects 

  Explain why the onset of action of warfarin is relatively slow 

  Define INR and explain how it is related to warfarin dosing 

  List factors that can affect response to warfarin therapy 

  Give several examples of pharmacodynamic and pharmacokinetic warfarin drug interactions 

  Discuss the benefits and risks of dabigatran in comparison to warfarin 

  Compare the indications for use and most common adverse effects of major antiplatelet drugs 

Drugs for Anemia and 
Hematopoiesis 

Describe the etiology and pathophysiology of the major types of anemia 

  Describe the metabolism of iron, factors that affect the absorption of iron, and the use of iron supplements in the 
treatment of iron deficient anemia 

  Differentiate between the various oral and parenteral dosage forms of iron 

  Describe the function of folic acid and vitamin B12 in erythropoiesis and the appropriate therapeutic use of these 
vitamins in vitamin deficient states 

  Discuss the mechanism of action, adverse effects, contraindications, and appropriate clinical use of hematopoietic growth 
factors. 
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Principles of Antimicrobial 
Therapy 

Describe the properties of an ideal antibiotic 

  List the seven factors to consider when choosing an antibiotic 

  List the advantages and disadvantages of narrow versus broad spectrum antibiotics 

  Discuss the basic differences in mechanism of action of major classes of antimicrobials 

  Define the following terms related to antimicrobial therapy: 
bactericidal 
bacteriostatic 
sensitivity 
resistance 
post-antibiotic effect 
prophylaxis 
synergy 
antagonism 

  Describe the difference between concentration and time-dependent antibiotics 

  List the possible causes of antibiotic failure 

Antibiotic Overview For the sixteen major categories of antimicrobials reviewed, be able to discuss the: 
Mechanism of action 
Pathways of metabolism and excretion 
Indications and contraindications 
Interactions with other antibiotics 
Adverse reactions 
Major toxic effects 
Prima 

Drugs for Angina and Acute 
Coronary Syndrome 

Review the definitions of chronic stable angina, variant angina, unstable angina, and acute coronary syndrome 

  Discuss the mechanism of action, pharmacokinetics, adverse effect profile, and dosage forms of the various organic 
nitrates 

  Describe the concept of nitrate tolerance 

  Discuss the place of beta-blockers and calcium channel blockers in the treatment of chronic stable angina, including 
agents of choice and contraindications 
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  Differentiate between the management of NSTEMI and STEMI 

  Discuss the role of antiplatelet and anticoagulation therapy in acute coronary syndrome 

  Identify the drugs most commonly used in the treatment of acute coronary syndrome 

  Describe the current guidelines for the treatment of acute coronary syndrome 

Treating Gram-Positive and 
Atypical Infections 

Discuss the properties of an antibiotic necessary to treat  
Gram-positive infections 
Gram-negative infections 
Atypical infections 
Anaerobic infections 
Skin infections 
Systemic infections 
Deep seated infections 
Gynecological and urinary infections 

  Explain the rationale and list the primary and secondary antibiotics used to treat 
Pharyngitis 
Cellulitis 
Upper respiratory infections 
Lower respiratory infections 
Community versus hospital acquired pneumonia 
Osteomyelitis 
Meningitis 

  List treatment options for patients with penicillin allergy 

  Discuss the mechanisms of bacterial resistance 

  Differentiate between community-acquired and hospital-acquired MRSA infections and discuss the drugs of choice for 
each 

  Discuss the approach to treatment of DRSP infections 

  Discuss several methods to reduce antibiotic resistance 

  Interpret a hospital antibiogram to guide antibiotic choices 

Antiarrhythmic Drugs Discuss the two different strategies for management of atrial fibrillation (AF) 

  Compare and contrast the agents used for heart rate control of AF 

  Compare and contrast the agents used for rhythm control of AF 

  Describe the common adverse reactions and drug interactions associated with amiodarone therapy 

  Identify patients with AF who require anticoagulation 
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  Recognize agents that may be used for ventricular arrhythmias 

  Identify drugs that may cause drug-induced arryhthmias, including Torsade de Pointes 

Drug Treatment of Tuberculosis Explain the goals of treatment of TB and the concept of DOT 

  Describe the method for TB screening 

  Describe the mechanism of action, adverse effect profile, and potential for drug interactions for isoniazid, rifampin, 
ethambutal, and pyrizinamide 

  Define Latent Tuberculosis Infection (LTBI) 

  Outline the treatment options for LTBI 

  Differentiate the treatment options of LTBI versus active TB infection 

Treating Gram-Negative and 
Anaerobic Infections 

Explain the rationale and list the primary and secondary antibiotics used to treat 
Lower urinary tract infections 
Upper urinary tract infections 
Sepsis 
Anaerobic infections 
Sexually transmitted diseases 

  Differentiate between urinary analgesics and urinary antibiotics 

  List treatment options for patients with a sulfa drug allergy 

Diuretics Know the definitions of diuretic, natriuretic and edema 

  Identify the mechanisms of action of diuretics 

  Know the clinical uses of diuretics, particularly in the treatment of extracellular fluid volume overload 

  Identify the mechanism of action, clinical uses and adverse reactions of: 
Carbonic Anhydrase Inhibitors 
Osmotic Diuretics 
Loop Diuretics 
Thiazide diuretics 

  Identify the differences between Potassium- Sparing Diuretics and Aldosterone Antagonists by method  of  action, clinical 
uses and adverse reactions  

  Know the changes in urinary electrolyte patterns between diuretics  

Drugs for Hypertension Describe the pathophysiology of blood pressure regulation 
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  Discuss the site and mechanism of action of the  major categories of drugs and their subcategories used for the treatment 
of hypertension 

  List the common adverse effects and contraindications for each of the following categories of antihypertensives: 
Thiazide diuretics  
Potassium-sparing diuretics 
Alpha and beta adrenergic receptor antagonists 
Clonidine and other centrally acting drugs 
ACE  

  Discuss the blood pressure classification system as described in the JNC 7 report 

  Discuss the algorithm for treatment of hypertension as described in the JNC 7 report 

  List preferred antihypertensive medications for compelling indications as described in the JNC 7 report 

  Discuss the preferred drugs for the treatment of hypertensive urgencies and emergencies 

  Discuss the preferred drugs for the treatment of hypertension during pregnancy 

Drugs for Heart Failure  Discuss the pathophysiology of heart failure as it relates to the angiotensin-renin-aldosterone sytem 

  Describe the mechanism of action, toxicity profile, drug interaction profile, monitoring parameters, and place in the 
therapy of heart failure for loop diuretics, ACE inhibitors, ARBs, beta-blockers, aldosterone antagonists, and digoxin 

  Differentiate the site of action and clinical effect of the major classes of diuretics 

  Compare and contrast the potential benefits and harms of ACE inhibitors versus ARBs when treating heart failure 

  Discuss the similarities and differences of beta-blockers approved for use  in heart failure 

  Discuss the reasons why therapeutic monitoring of digoxin is necessary 

  Discuss the role of traditional vasodilator drugs in the treatment of heart failure 

  Describe the most current guidelines for the drug management of heart failure 

Asthma/COPD/ Allergy Drugs List the major drug classes used for asthma and COPD 

  Describe the mechanisms of action and potential adverse effects of the major drug classes for asthma and COPD 

  Compare the safety of short-acting and long-acting beta-agonist inhalers 

  Select the appropriate medication or combination of medications depending on the severity classification of a patient 
with asthma or COPD 

  Describe the technique for proper administration of an inhaler 

  List the most effective agents for cough  and their potential adverse effects 

  Discuss the most common agents used for allergic rhinitis along with their potential adverse reactions and drug 
interactions 



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 130 

 

  Differentiate between 1st and 2nd generation  antihistamine drugs 

  Select the appropriate medication or combination of medications for a patient suffering from allergic rhinitis or other 
types of allergic reactions. 

Antiviral Drugs  List the most common non-HIV viral infections and the categories of antiviral drugs used for treatment 

  Discuss the mechanism of action, adverse effect profile, and dosing of the most common agents used for herpes simplex 
and varicella-zoster infections 

  Discuss the drug therapy available for hepatitis infections 

  Discuss the most common antiviral agents for influenza including their mechanism of action, pharmacokinetics, adverse 
reaction and drug interaction potential, and dosing 

  Discuss the latest CDC guidelines for prophylaxis and treatment of influenza 

Drugs for N&V, GERD, Peptic 
Ulcer Disease, and Esophageal 
Varices 

Describe the etiology and pathophysiology of GERD and peptic ulcer disease 

  Describe the mechanism of action, adverse effects, contraindications, and drug interactions of the various drugs and drug 
classes used to treat GERD and peptic ulcer disease 

  Discuss an appropriate treatment strategy for eradicating Helicobacter pylori infection 

  Choose an appropriate drug regimen for acute and maintenance treatment of peptic ulcer disease 

  Discuss approaches to the management of NSAID-induced gastritis and ulcers 

  Identify drugs used to treat esophageal varices and their mechanism of action 

Drugs for Inflammatory Bowel 
Disease, Diarrhea, and 
Constipation  

Differentiate between ulcerative colitis, Crohn’s Disease, and irritable bowel syndrome 

  Describe the mechanism of action, adverse effects, contraindications, and drug interactions of the various drugs and drug 
classes used to treat inflammatory bowel disease and irritable bowel syndrome 

  Select the most appropriate agent(s) for the treatment of either ulcerative colitis or Crohn’s Disease 

  Describe the mechanism of action and advantages and disadvantages of the major classes of drugs used to treat diarrhea 
and constipation 

Drugs for Inflammatory Bowel 
Disease, Diarrhea, and 
Constipation  

Describe the essential ingredients necessary for effective oral hydration solutions 



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 131 

 

  Select the most appropriate agent for traveler’s diarrhea 

Antiretroviral Drugs for HIV Discuss the goals of antiretroviral therapy, predictors of antiretroviral drug success, and the factors to consider when 
selecting an initial drug regimen 

  Define HAART 

  Differentiate the different classes of antiretroviral agents and their mechanism of action 

  Differentiate the most important adverse reactions and drug interactions by class of antiretroviral agent 

  Recognize prototype drugs from each class of antiretroviral drugs 

  Define “boosting” in the context of HIV therapy 

  Discuss the principles of antiretroviral therapy during pregnancy 

Drug Interaction Review Differentiate between pharmacodynamic and pharmacokinetic drug interactions 

  Describe the mechanism of some commonly encountered additive and antagonistic pharmacodynamic drug interactions 

  For drug interactions involving the Cytochrome P450 enzyme system define the terms 
Substrate 
Inducer 
Inhibitor 

  List important drugs and drug classes that are substrates, inducers, or inhibitors of the CYP450 enzymes 1A2, 2C9, 2D6 
and 3A4 

  Describe several significant drug-drug interactions involving the CYP450 enzyme system 

  Identify and utilize drug interaction resources  

  Describe some common drug-food and drug-herbal interactions 

Antifungal Drugs Review the classification of mycotic infections and the classification of antifungal drugs used for treatment 

  Compare fungal cell and mammalian cell biology 

  Describe the different mechanisms of action of  antifungal drugs 

  List the factors to consider when choosing an antifungal agent 

  Discuss the advantages and disadvantages of the various azole antifungal agents and their clinical use 

  Discuss the current options for the treatment of onychomycosis 

  Discuss the currently available intravenous antifungal agents used for severe fungal infections, including their adverse 
effect profile (particularly amphotericin B) 

Antiparasitic Drugs Describe the life cycle of malaria 

  Identify the four principle drugs for malaria, their site of action, and their adverse reaction profile 

  Discuss G6PD deficiency and list the drugs most commonly associated with it 
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  Discuss the treatment of amebiasis and other common protozoal infections, including the most common drugs used and 
their adverse reaction and drug interaction potential 

  List the common types of helminthic infections along with drugs of choice for treatment 

  Contrast the pathophysiology of lice and scabies infections 

  Discuss the drugs of choice for lice and scabies infections as well as potential adverse effects and contraindications 
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PSY201: Behavioral Sciences II-Psycholpathology 

Psychopathology The student will Identify the difficulties involved in labeling normal and abnormal behavior. 

  The student will gain a cursory knowledge of DSM-IV and the various diagnostic categories utilized in psychiatry. 

  The student will become familiar with the multiaxial approach used in DSM-IV. 

  The student will become familiar with the limitations of DSM-IV. 

  The student will Identify the difference between the terms, symptom and sign. 

  The student will Identify the difference between two approaches to diagnostic thinking: the descriptive and the 
psychological. 

  The student will Identify the terms parsimony and hierarchy as well as their unique role in the process of psychiatric 
diagnosis. 

  The student will become aware of presenting symptoms that should alert the physician to explore issues regarding mental 
illness. 

  The student will begin to develop empathy for individuals experiencing mental illness and recognize the impact untreated 
mental disorders can have on the individual, family, and society. 

Assessment of Psychopathology The student will Identify basic structure of the psychiatric interview and how it differs from the standard medical 
interview. 

  The student will Identify the various components of the Mental Status Examination (MSE) and Identify the basic 
techniques used in conducting a mental status examination.   

  The student will become familiar with the glossary of terms used to describe mental functioning. 

  The student will develop a general Identifying of the broad domains of psychological testing (i.e., Neuropsychological, 
Personality/Psychopathology, and Intellectual).   

  The student will develop a general familiarity with commonly used psychological assessment measures, including the 
types of questions that can be addressed with various psychological instruments.  The student will also Identify the 
concepts of reliabili 

Psychotherapeutics The student will learn the commonalities between the major types of psychotherapy. 

  The student will learn about general empirical findings from psychotherapy 

  outcomes research.   

  The student will Identify the basic structure of Beck’s cognitive model.  The student will develop a basic Identifying of 
several commonly used cognitive and behavioral techniques and their use in the treatment of specific psychiatric 
disorders.   

  The student will develop a beginning Identifying of the theory of psychodynamic psychotherapy and its application. 

  The student will develop a basic Identifying of interpersonal psychotherapy and its application.   
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Behavioral Medicine The student will be able to define behavioral medicine and its application to prevention, diagnosis, treatment and 
rehabilitation. 

  The student will develop a basic Identifying of the applicability of behavioral medicine models and techniques on health 
and illness. 

  The student will learn general empirical findings from behavioral medicine outcomes research. 

Mood Disorders The student will know the diagnostic spectrum of mood disorders as presented in DSM-IV. 

  The student will know what underlying medical illnesses can have a presentation of depression. 

  The student will Identify the basic pathophysiology of the brain resulting in depression. 

  The student will Identify the complexity of treating patients with depression across the life cycle. 

  The student will be aware of the co-morbidity of depression with major medical illnesses. 

  The student will Identify the use of anti-depressants and mood stabilizers in various mood disorders. 

Schizophrenia and other 
Psychotic Disorders 

The student will Identify the psychopathology that accompanies schizophrenia. 

  The student will learn about the Dopamine Hypothesis of schizophrenia. 

  The student will have been exposed to the concept of “positive” and  “negative” symptoms of schizophrenia and been 
shown examples of each. 

  The student will have been exposed to representative examples of delusions of control, bizarre delusions, hallucinations, 
illogicality, loose associations and poverty of content or speech that may occur in schizophrenia. 

  The student will appreciate the family context in which schizophrenia occurs and the role of the family in its outcome. 

  The student will learn about psychosocial and somatic treatments for psychoses. 

Personality Disorders The student will Identify the features that distinguish personality disorders from other types of psychopathology and 
develop an appreciation for the difficulties these patients experience and create for others. 

  The student will learn to use the identification of defensive mental operations to enhance his/her ability to diagnose 
personality disorders. 

  The student will learn the various diagnostic categories within personality disorders and have an appreciation of how 
various personality disorders would present. 

  The student will Identify the overlap often seen between personality disorder categories in one individual and will also be 
exposed to the three-cluster classification of personality disorders. 

  The student will incorporate some of this material through the use of descriptive cinematic material. 

Somatoform Disorders The student will appreciate how various psychosocial factors influence the development and maintenance of physical 
symptoms and the manner in which patients seek medical services. 
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  The student will be introduced to various forms of somatoform and factitious disorders and will Identify how DSM-IV 
differentiates the disorders, as well as how these disorders are distinguished from malingering. 

  The student will Identify how to approach patients with somatoform and factitious disorders in a manner that facilitates 
treatment without alienating the patients. 

  The student will Identify the critical role of psychological and social factors in the etiology and management of the 
majority of chronic diseases.  This Identifying will reinforce the concept of using a biopsychosocial model of illness and 
encourage  

Dissociative Disorders The student will learn how trauma often has long-term negative effects on an individual. 

  The student will learn the theoretical Identifying of how trauma leads to dissociation and the protective effect that 
dissociation has for the traumatized individual. 

  The student will be exposed to a number of case examples exemplifying the dissociative disorders. 

  The student will Identify how to differentiate dissociative disorders from other forms of psychopathology. 

  The student will be aware of the prevalence of dissociative disorders. 

  The student will be exposed to screening tools and research methods used in the study of dissociative disorders. 

  The student will Identify the tendency of the media to dramatize dissociative disorders, which often leads to a bias 
regarding their frequency of occurrence. 

Sexual Disorders The student will Identify normal sexual functioning and how to differentiate abnormal sexual functioning from healthy 
behaviors. 

  The student will know the diagnostic criteria for the various paraphilias and sexual dysfunctions. 

  The student will be aware of intervention strategies utilized to treat paraphilias and sexual dysfunctions. 

  The student will learn to differentiate gender identity disorder from sexual disorders. 

  The student will develop a greater comfort level in discussing issues of sexuality. 

Eating Disorders The student will become familiar with the disorders of anorexia nervosa, bulimia nervosa, and binge eating disorder. 

  The student will Identify the physical and psychological consequences of eating disorders. 

  The student will develop an appreciation for the common family dynamics, personality traits, and societal messages which 
appear related to the development of eating disorders. 

  The student will learn a model for Identifying the development and maintenance of eating disorders. 

  The student will become aware of prognostic indicators regarding eating disorders. 

  The student will be develop an overall Identifying of various treatment approaches for eating disorders. 

  The student will be presented with a number of case examples of anorexia nervosa, bulimia nervosa, and binge eating 
disorder and will gain a better appreciation of the devastation created by body image disturbances and preoccupation 
with food and weight. 

Anxiety Disorders The student will learn the criteria associated with DSM-IV categories of anxiety disorders. 
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  The student will become familiar with the biological and psychological theories of anxiety. 

  The student will learn about the epidemiology of anxiety disorders. 

  Case examples of various anxiety disorders will be presented and the student will gain appreciation of the disability these 
disorders create. 

  The student will develop a cursory knowledge of treatment options for anxiety disorders. 

  The student will learn about various medical conditions that can present with anxiety. 

Childhood Disorders The student will become familiar with an overview of Childhood psychopathology. 

  The student will be able to identify those childhood disorders first diagnosed in infancy, childhood, or adolescence, as 
distinguished from those diagnosed in adulthood. 

  The student will obtain an overview of the typical progression for these disorders into adulthood. 

Neurobiology of Emotions Students will learn currently accepted theories and evidence of the neurobiology of emotion regulation and behavior. 

  Students will Identify the implications these theories have for Identifying symptoms of major psychiatric disorders. 

  Students will become familiar with the relation between learning, memory, and emotion. 

Psychodynamic Elements in 
Mental Health and Mental Illness 

The student will have an Identifying of each element of psychic structure, including:  drives, affects, superego, and 
defenses; and autonomous ego functions, ego strengths, and object relations. 

  The student will be familiar with the concepts of deficits in autonomous ego functions, ego strengths, object relations and 
superego, as these pertain to psychiatric diagnosis. 

  The student will be familiar with the concepts of intrapsychic conflicts (involving drive wishes, superego, affects, and 
defense) how these are manifested in symptoms and personality disturbances. 

  The student will be familiar with the conflicts that can arise from each psychosexual phase, and how these can become 
complicated by deficits in functions. 

  The student will Identify how these concepts of mental illness aid in psychiatric diagnosis and in the selection of an 
appropriate treatment modality. 

Pervasive Developmental 
Disorders 

The student will learn about the unique manner in which child and family assessments are conducted to improve 
efficiency and diagnostic accuracy. 

  The student will learn about the symptomatology associated with Autism. 

  The student will be introduced to the etiological factors potentially underlying Autism. 

  The student will Identify how to differentiate between the most commonly seen pervasive developmental disorders. 
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  The student will be aware of intervention strategies typically utilized in the treatment of disorders first evident in infancy 
and early childhood. 

Sleep Disorders The student will Identify the criteria for diagnosis and treatment of selected sleep disorders: Psychophysiological 
Insomnia, Restless Leg Syndrome, Narcolepsy, Sleepwalking and Night Terrors, REM Sleep Behavior Disorder. 

  The student will Identify methods for assessment of daytime sleepiness and disturbed sleep. 

  The student will Identify the relationship between selected endocrine disorders and sleep. disorders 

Addiction Medicine The student will be familiar with the prevalence of substance-related disorders. 

  The student will be able to differentiate between the terms intoxication dependence, abuse, and withdrawal. 

  The student will gain an appreciation for the struggles experienced by an individual with a substance-related disorder. 

  The student will recognize the impact substance-related disorders have on individuals, families and society. 

  The student will become aware of community resources and treatment options for individuals and for families who have a 
family member with a substance-related disorder. 

  The student will become familiar with the neural mechanisms of substance dependence. 

Dementia and Delirium The student will learn to identify the major symptoms and clinical features of delirium. 

  The student will have knowledge of the epidemiology of and etiologic contributors to delirium. 

  The student will have knowledge regarding management of the patient with delirium. 

  The student will be familiar with the definition, epidemiology, and clinical features of dementia. 

  The student will have knowledge regarding etiologic factors in the development of dementia as well as its basic diagnostic 
workup, course of illness, and treatment considerations. 

  



  

EVMS CURRICULUM OBJECTIVES: MD PROGRAM YEARS ONE AND TWO 138 

 

THOM102: The Heart of Medicine II 

The Heart of Medicine II Identify how “meaningful work” as described by author and modern philosopher Malcolm Gladwell can transform a 
physician’s daily work 

  Recognize some of the factors that would inhibit practicing advocacy especially in the face of “unpopular”  or perceived 
“politically incorrect” areas 

  Identify the basics of leadership skill in communicating an idea succinctly with proven technique (“30 second elevator 
conversation”)  

  Recognize need for physicians to develop leadership and advocacy in ALL areas of medical practice 

  Identify how all physicians become community leaders (definition of community left up to the individual physician) 

  Identify basic concepts of the Patient Protection and Affordable Care Act 

  Give two examples of differences in governmental and private insurance programs. 

  Consider healthcare availability, accessibility, applicability and quality of care through a social justice and human rights 
perspective 

  Identify medicine’s interaction with legal system (malpractice, fraud, mandatory reporting, and interaction with legal 
entities such as state Health Departments, DMV etc.) 

  Recognize need for physician advocacy in areas of health promotion, local emergencies, governmental agencies etc. 

  Identify organized medicine structure (i.e. AMA, Specialty societies, etc.)  

  Identify Board of Medicine structure, licensing, residency requirements etc. 

  Discuss the importance of culture in a comprehensive patient safety program 

  Describe the "Just Culture" model for accountability 

  List three communication tools used by leaders to improve teamwork  

 

 

 

 


