Worksheet for Topic 1 – Endocrine System
1)
In what ways do endocrine glands differ from exocrine glands (structure, products, mode of secretion)?
2)
What is “homeostasis”?  In general terms, or with a specific example, describe how a hormone regulated by a negative feedback loop maintains a homeostatic condition.

3)
Identify and describe one hormonal system which operated with a positive feedback system.  For this system, how is the positive feedback loop “broken” to restore the original physiological state?
4)
For each of the following hormones, identify the following:


(a single big chart is probably the most efficient way to do this):


a)
the name of the gland or organ which secretes the hormone


b)
how production of the hormone is regulated (what physiological conditions or 


hormones directly promote or inhibit release of the hormone in question)


c)
one major target organ/tissue of the hormone


d)
at least one major known effect of the hormone on that target organ/tissue



oxytocin




vasopressin/andtidiuretic hormone (ADH)




growth hormone (GH)




prolactin/luteotrophic hormone (LTH)




adrenocorticotrophic hormone (ACTH)




follicle stimulating hormone (FSH)




interstitial cell stimulating hormone (ICSH)




lutenizing hormone (LH)




thyrotrophic hormone/thyroid stimulating hormone (TH)




aldosterone




corticosterone




estrogen




progesterone




testosterone




thyroxin (TH)




calcitonin




parathormone/parathyroid hormone (PTH)




insulin




glucagon




angiotensin

Worksheet for Topic 2 – The Heart
1)
Where are the sinoatrial and atrioventricular nodes?  How does this nodal tissue differ physiologically or functionally from the rest of the cardiac muscle tissue?
2)
Both the SA node and the AV node generate pacemaker activity: spontaneous, periodic depolarizations. Explain why the SA node initiates each beat in a healthy heart, i.e. why do the atria and ventricles not beet independently and why do the atria always go first?  Note “why” in this case means what is the mechanism which guarantees this, not why is it a good idea.
 3)
What are the effects of parasympathetic activity on the heart?  What nerves mediate these effects?  What are the effects of sympathetic activity on the heart?
4)
Unlike skeletal muscle, cardiac muscle does not show summation or tetanus.  Why is this a good idea for effective cardiac function?  What property of cardiac muscle action potentials relative to cardiac muscle contraction underlies this?
5)
What is the “EKG/ECG”?  What physiological processes in the heart does the EKG monitor?  What events in the heart cycle correspond to the P, QRS, and T components of the EKG?

6)
What closes the tricuspid and mitral valves?  What structures hold them closed and prevent them from prolapsing into the atria?  When in the cardiac cycle do they close?  Which of the cardiac "sounds" is produced by the closing?  

7)
What closes the semilunar valves?  When in the cardiac cycle do they close?  Which of the cardiac "sounds" is produced by the closing?  
8)
What is “Starling’s Law of the Heart”?  How is cardiac output passively regulated by venous return and ventricular filling?  What contractile property of cardiac muscle underlies this relationship?

9)
What is the mathematical relationship of “Fick’s Principle”?  How can it be used to estimate cardiac output?
10)
What is carditis?  What are cardiomyopathies?  What is congestive heart failure?
Worksheet for Topic 3 – Peripheral Circulation
1)
How does the wall of a muscular artery differ from the wall of an elastic artery?  From the wall of a vein?  Which arteries or portions of arteries are elastic?  What is the physiological function of the elastic fibers in the walls of elastic arteries?  
2)  What is the function of smooth muscle in the walls of veins; i.e. what is the physiological consequence of contraction of this muscle tissue?
3)
Vasoconstriction (constriction of arteries and arterioles) and venoconstriction (constriction of venules and veins) have different physiological effects on the circulatory system.  Which one more directly affects blood pressure? Explain your reasoning.  Which one more directly affects functional blood volume?  Explain your reasoning.
4)
What structures serve as "venous pumps" to force venous blood back towards the heart?  What structures prevent backflow of venous blood?

5)
For each of the following organs drained by the hepatic portal system, specify what is produced by or absorbed by that organ which acts on or is acted on by the liver:


stomach, small intestine, pancreas, spleen
6)
What two opposing forces determine the direction and rate of fluid flow across capillary 


walls?  Explain why the net flow is out of capillaries and into the intercellular space at the arterial end of capillaries.  Explain why the net flow is into capillaries from the intercellular space at the venous end of capillaries.

7)
What is the function of the “blood-brain barrier”?  What is the function of the “placental blood barrier”?

8)
What distinguishes continuous, fenestrated, and sinusoidal capillaries?  Where in the body do you find each type?

9)
In the auscultatory method of determining blood pressure, what generates the “Korotkoff sounds”?  Briefly, how do you determine the systolic pressure?  How do you determine the diastolic pressure?  How do you calculate the pulse pressure?
10)
What is an angiogram?  What would be one vascular condition for which an angiogram might be performed?

Worksheet for Topic 4 – Blood and Blood Chemistry
1) For each of the following "formed elements" in blood, briefly describe the histological appearance (how you would recognize it in a blood smear), the diameter or diameter range, the primary known function(s), and where in the body the majority of this formed element type is produced:


erythrocytes


neutrophils


eosinophils


basophils


monocytes


lymphocytes


thrombocytes (platelets)

2)
What is leukemia?  What is anemia?  What is hemophilia?  What is hemolytic disease of the newborn and what causes it?

3)
What are the primary constituents of blood plasma?  What distinguishes plasma from serum?

4)
What is the normal osmolarity of blood serum?  What are the dominant cations and anions in blood serum

5)
What would be a “normal” range of fasting blood glucose values in a healthy young adult?  What is hyperglycemia and what are the most common symptoms?  What is hypoglycemia and what are the most common symptoms?

6)
What is diabetes mellitus?  With which hormone system is it most closely associated?

7)
Distinguish between the intrinsic and extrinsic clotting mechanisms.  Both pathways end with the activation of what blood protein?  Distinguish between the vascular, platelet, and coagulation phases stages of clot formation.
Worksheet for Topic 5 – Lynmphatic System
1)
Where is lymph produced?  By what route(s) does it rejoin the vascular circulation?

2)
For each of the following lymphatic structures, specify how you would recognize it in a histology slide.  In other words, what key features distinguish each of these lymphoid structures from the other kinds of lymphoid structures?



lymphoid aggregation (e.g. Peyer’s patch) 

thymus



palatine tonsil





lymph node



pharyngeal tonsil                        


spleen

3)
In what "circulatory" system are lymph nodes located; i.e. what fluid do they "filter"?  In what "circulatory" system is the spleen located; i.e. what fluid does it "filter"?

4) 
What is a "germinal center" in lymphoid tissue and what is its function? Distinguish clearly between red pulp and white pulp in the spleen. What is the function of each?
5)
Distinguish clearly between each of the following pairs of terms:



nonspecific and specific immunity



passive and active immunity



primary and secondary immunity



cell-mediated and humoral immunity

6)
Describe in a single sentence the primary immune system role of each of the following white cell types:



monocyte/macrophage



neutrophil



eosinophil

 

basophil



natural killer (NK) lymphocyte



plasma B cell

  

memory B cell



cytotoxic T cell



helper T cell



suppressor T cell



memory t cell

Worksheet for Topic 6 – Respiratory System
1)
Classify the epithelium lining each of the following respiratory structures:



nasal cavity and nasopharynx



oropharynx and larynx



superior surface of epiglottis and true vocal cords



trachea and bronchi



respiratory bronchioles and alvelolar ducts



alveolar sacs and alveoli

2)
What is the mechanism for removing dust and foreign materials from the upper conducting passages in the respiratory system.  What is the mechanism for removing dust and foreign materials from the alveoli?

3)
What is the recurrent branch of the vagus nerve and what does it do?  Why does paralysis of this nerve branch result in asphyxiation?
4)
What are the roles of each of the following structures in laryngeal/glottal/vocal (phonation) function:



epiglottis


corniculate, arytenoid, and cuneiform cartilages



true vocal folds (vocal cords)



posterior cricoarytenoid muscle



lateral cricoarytenoid muscle



cricothyroid muscle
5)
How do the functions of type I and type II alveolar cells differ?  What is the function of surfactant?

6)
What is  the normal mechanism for passive inspiration; i.e. what muscles are involved?  What is the normal mechanism for passive expiration; i.e. what muscles are involved (trick question)? 

7)
What and where are the paranasal sinuses?  How do they connect to the respiratory system?  What is one postulated function for the paranasal sinuses?  What two cavities are connected by each Eustachian tube and what is the function of the Eustachian tubes?
8)
Plot a typical oxygen saturation curve for hemoglobin.  Label both axes.  In which direction (right or left) does rising blood Co2 (falling pH) push this curve (Bohr shift)?  In which direction does the fetal hemoglobin curve lie relative to the adult curve?
Worksheet for Topic 7 – Alimentary Canal
1)
Classify the epithelium lining each of the following organs of the digestive system:



oral cavity and oropharynx



laryngeopharynx and esophagus



stomach



small intestine



large intestine



rectum

2)
Some digestive organs has infoldings of the submucosa which increase the surface area of the lumen.  Name these infoldings for each of the following organs:



stomach, ileum, rectum

3)
What is the function of Meisner's submucosal nerve plexus?  Of what division of the nervous system is it a part?  What is the function of Auerbach's myenteric nerve plexus?  Of what division of the nervous system is it a part?

4)
Distinguish between the cardiac and pyloric sphincters in terms of location, structure, and function.
5)
Briefly describe the primary function of the following cell types found in gastric pits/glands:



mucous neck cells



parietal cells



chief cells
6)
Trace the path taken by fatty acids that are absorbed in the small intestine from the point of absorption to their entry into the venous blood.
7)
What is “chime”?  Why is it essential that ingested food be in this form for digestion in the intestines?  What is the primary material reabsorbed in the colon (large intestine)?

8)
What is an abdominal hernia?  For each of the following types of abdominal hernia, specify what organ or organ region usually herniates and to where it is displaced:



hiatal


inguinal


femoral


umbilical 

Worksheet for Topic 8 – Digestive Glands, Control, Nutrition
1)
What and exactly where are the three paired salivary glands?  What are the major constituents of saliva?  What kind(s) of biomolecules is/are digested by salivary enzymes? 

2)
What is an anatomic liver lobule?  What vessel lies at the center of the lobule?  What vessels make up the "hepatic triads" at each corner of the lobule?  Which direction does bile flow through the lobule as it is produced (center->periphery or periphery->center)?  Which direction does incoming portal blood flow?  

3)
What is the primary function of bile salts?  What is the function of the gall bladder?  How does bile in the gall bladder differ from fresh bile produced in the liver?  What is the enterohepatic circulation?  What are the functional consequences of this circulation for the digestion of fats? 
4)
What distinguishes the exocrine from the endocrine pancreas?  What are the major constituents of “pancreatic juice”?  What is the primary action/fiunction of each of these products?  How do insulin and glucagon act on the liver?
5)
What are the major digestive actions of:



histamine (at H2 receptors)



gastrin



secretin



cholecystokinin/pancreozymogen (CCK)



gastric inhibitory polypeptide (GIP/GIH)



vasoactive intestinal polypeptide (VIP)
6)
What distinguishes the cephalic, gastric, and intestinal phases of  digestive control?

7)
Describe how each of the following biomolecular nutrient classes enters the common pathway for cellular respiration:



carbohydrates



proteins/peptides



lipids

8)
How would you functionally define the word “vitamin”?  What roles do vitamins play in metabolism and control?  Identify and provide a function for two essential dietary minerals.
Worksheet for Topic 9 - Urinary System and Integument

URINARY SYSTEM

1)
The structural and functional unit of the kidney is the nephron.  For each of these regions of the nephron, classify the epithelium, and identify the major functions of that region:



Bowman's capsule (visceral wall)
distal convoluted tubule



proximal convoluted tubule

collecting tubule



thin descending loop of Henle
collecting duct



thick, ascending loop of Henle

2)
Describe briefly how the loop of Henle functions as a "countercurrent multiplier" (a good diagram is OK).  What substances does this countercurrent multiplication process end up concentrating in the renal medulla?  How is the osmotic gradient which this system establishes in the extracellular space of the kidney used to concentrate the urine, i.e. in which region of the nephron is the urine ultimately concentrated?  Why is it not necessary for every loop of Henle to descend into the medulla?
3)
What is the function of each of the following structures in the microvasculature associated with each kidney:



afferent arteriole


peritubular capillaries



glomerulus



vasa recta



efferent arteriole

4)
Describe briefly how the vasa recta functions as a "countercurrent exchanger" to carry away reabsorbed fluid volume, without washing out the osmotic gradient in the kidney.

5)
Assuming a cardiac output of 5 liters/minute and a hematocrit of 50%, give approximate rates (L/min or ml/min) for:



total renal perfusion


total glomerular filtration



effective plasma perfusion

total urine production

6)
What is the “juxtaglomerular apparatus (JGA)”?  What two renal (nephron) and vascular structures comprise the JGA?

7)
What is the renin-angiotensin-aldosterone hormonal system?  Diagram the control loop for how this system would react to a loss of blood volume through hemorrhage.

8)
What is the action of ADH on the kidney?  Diagram the control loop for how this system would react to a loss of blood volume through dehydration.

9)
What is the action/function of erythropoietin?  Where is it produced and where does it act (target organ)?

10)
What is the neural control mechanism for controlling micturition (release of urine)?

Worksheet for Topic 10  - Male and Female Reproductive Systems
FEMALE REPRODUCTIVE SYSTEM

1)
Trace the histological development of an ovarian follicle from the primordial stage to the Graafian stage, indicating how the appearance changes and what structures define each stage.  What is an atretic follicle?  What is a corpus luteum?  What is a corpus albicans?  When a follicle ruptures at ovulation, into what body space is the ovum directly shed?

2)
Classify the epithelium of the Fallopian tube (oviduct).  What is the function of the cilia lining the lumen?

3)
Where does fertilization of the ovum usually take place?  Where does implantation usually take place?  What is an ectopic pregnancy?  What is a tubal pregnancy?

4)
What are the major hormonal products of the ovary?  What is the "feto-pacental unit"?  Why are ovarian hormones not necessary to maintain pregnancy after the first trimester?

5)
What changes distinguish the uterine wall during the proliferative, secretory, and menstrual phases of the menstrual cycle?

6)
What pituitary hormone stimulates uterine contraction during parturition (birth)?  How is the positive feedback cycle which promotes these contractions ultimately broken?

7)
What hormones stimulate breast development?  What hormone stimulates milk production?  What hormone stimulates milk ejection?  What terminates production of this last hormone at the end of a nursing episode?

8)
Distinguish the roles of FSH and LH(ICSH) in promoting sperm development.


What is the function of the stereocilia in the epididymis?

MALE REPRODUCTIVE SYSTEM

9)
Which accessory glands of the male reproductive system produce components of the semen?

10) Are male and female external genitalia homologous (derived from the same set of embryonic structures?  Are male and female internal genitalia homologous?  Are male and female gonads homologous?  
PAGE  



