ANP1107 Midterm 1 Review
 
Part 1
1. Where does the digestive system travel? What are the main functions (6)?
a. What does it produce?
2. What are two groups of organs in the digestive system?
a. What does the alimentary canal do? What is it composed of?
b. What is the role of accessory digestive organs? What organs are they?
3. What are the major digestive processes? (6) Describe each.
4. Compare peristalsis to segmentation. Describe each.
5. What is the peritoneum?
a. What is the peritoneal cavity?
b. Label diagram.
6. What is the mesentery? What does it do?
a. What is the intraperitoneal?
b. What is the retroperitoneal? What does it include?
c. Label the diagram
7. What is peritonitis?
a. What is the cause?
b. When is it most dangerous?
c. How is it caused?
d. How is it treated?
8. What are the 4 basic layers of digestive organs?
a. Label diagram.
9. What does the mucosa do?
a. What are the three sublayers? What is their structure and what do they do?
b. What are characteristics of the epithelium?
c. Label on the diagram.
10. Describe the submucosa? What does it do?
11. Describe the muscularis externa. What does it do (3)?
12. Describe the serosa. What does it do?
a. How does it change in the esophagus?
b. What do retroperitoneal organs have?
13. Label the aforementioned structures.
14. What is splanchic circulation?
a. What arteries are involved and what do they serve?
b. Does the digestive tract drain right into the heart? Why or why not?
c. What is the cardiac output to the digestive organs normally? When does it change?
15. What is the nervous system of the gut called?
a. What is it made up of?
b. How is it linked to the CNS?
c. Describe the impact of the SNS and PSNS
16. What are the two main interconnecting intrinsic nerve plexuses?
17. Describe the following (structure and role)
a. Submucosal nerve plexus 
b. Myenteric nerve plexus
c. Describe the interaction of these two plexuses.
d. Label the diagram.
18. Describe short (PERISTALSIS AND SEGMENTATION ) and long reflexes of the enteric nervous system.
19. What three concepts regulate GI activity?
a. Describe each
20. What are organs of the GI tract? What are accessory organs?
a. Label the diagram
21. What structures of the mouth are involved in digestion? What do they do?
22. Describe the oral cavity.
a. What is its structure?
b. What else is it called? Label diagram.
23. Label the diagram on slide 23
24. Describe the following structures.
a. Lips
b. Cheeks
c. Oral vestibule
d. Oral cavity proper
e. Labial frenulum
25. What is the hard palate composed of? Why is it corrugated?
26. What is the soft palate composed of? What does it during swallowing?
a. What does the uvula do?
27. What are functions of the tongue?
a. Describe the role of extrinsic and intrinsic muscles
b. What is the lingual frenulum
c. What is ankyloglossia
d. What is the terminal sulcus? What does it mark?
e. Describe the four surface papillae
28. What are our taste buds?
a. Describe conflicting findings on taste perception.
b. What are the five taste sensations? Which is most recent?
29. What do the salivary glands do?
a. What does saliva do?
b. What are the glands composed of?
30. Where are salivary glands located?
a. What are the four glands? What is their structure? How much saliva do they release?
31. What cells secrete saliva?
a. What is the pH of saliva?
b. What are the solutes within saliva?
c. Specifically, what organic substances?
32. How much saliva is produced per day? How is the mouth kept moist?
a. When are major salivary glands activated? How?
b. What does strong SNS signaling do? What is xerostomia?
c. What causes xerostomia?
33. Where do the teeth lie?
a. What is mastication?
b. What is the general structure of a tooth? How are the two parts connected?
c. What are the different types of teeth and what is their structure?
34. What are the mechanical and chemical process involved in mastication?
35. What is the responsibility of the pharynx? What are the two components?
a. What is the structure of its wall?
b. What encircle the wall of the pharynx
36.  Describe the esophagus
a. Where does it pierce the diaphragm
b. Where does it join the stomach
c. What is the role of the gastroesophageal sphincter?
37. What does esophageal mucosa contain? What does it do?
a. What doe the esophageal glands do?
b. What does the muscularis externa do?
c. The esophagus has a __________ instead of serosa
38. What is the major function of the pharynx and esophagus?
a. What else is involved in swallowing?
b. Describe the buccal and pharyngeal phases
c. What is the passage of food regulated by? What is it facilitated by
39. Describe the process of swallowing
40. What is heartburn caused by?
a. What is GERD
b. What are signs and symptoms?
c. What can it be caused by? What can this lead to?
41. What is the stomach known as?
a. What does it do?
b. What size is it?
c. What happens when the stomach is empty? What are these called?
42. What are the functions stomachs?
a. How does gastric emptying occur?
b. What does the stomach secrete?
43. Describe and label the major parts of the stomach
a. How is the pylorus structured?
b. What is the greater curvature? What is the lesser curvature?
c. What holds the stomach in place?
d. Why is the stomach the shape that it is?
e. What does the mesentery do?
f. Describe the lesser omentum to the greater omentum?
i. What do they contain?
ii. How does the greater omentum hang? What are stored here?
g. What are lymphnodes?
44. Describe the innervation of the stomach.
a. What is the blood supply?
45. How many tunics are there? 
a. Describe the muscularis externa. How many layers? What does it allow the stomach to do?
b. How is the mucosa layer structured in the stomach? What does it secrete? What is it dotted with
c. What does alkaline mucus do?
d. Where are gastric pits? What do they do?
46. What are the types of gland cells in the stomach? What does each secrete?
a. What does each hormone do?
b. What is critically important?
47. How are secretions by the chief cells activated 
a. Label the diagram on slide 48. Where are the chief and parietal cells located
b. Describe HCl’s relationship with pepsinogen
48. What do the following factors do?
a. Gastrin
b. HCL
c. Pepsin
d. Intrinsic factor
e. Gastric lipase
f. Ghrelin
49. What is the role of the mucosal barrier?
a. How is it structured?
b. What do the tight junctions ensure?
c. How often are the cells replaced?
50. What is gastritis? What are peptic and gastric ulcers? How are they caused?
51. What are the digestive processes of the stomach? (7)
a. How is milk protein broken down in the stomach
b. What is the only function of the stomach that is essential to life. What does a lack of cause?
c. What would someone with no stomach need?
52. How much gastric juice does the gastric mucosa secrete a day?
a. How are the secretions stimulated?
b. What are the three phases of gastric secretion?
53. Describe the three phases that regulate gastric secretion in detail.
a. How is each phase initiated?
b. How long do they last?
c. How do parietal cells secrete HCL?
d. Why does gastrin secretion increase?
e. How is the gastric phase inhibited?
54. Describe the homeostatic balance of the stomach.
55. Describe the mechanism of HCL secretion by the parietal cells.
a. What is the alkaline tide? What is the cause?
56. How is HCL created by the parietal cells?
a. What is the alkaline tide?
b. What happens with Cl-
57. Describe the intestinal phase in detail. What are the two sub-phases?
a. Describe the stimulation part of the phase
b. Describe the inhibition part of the phase. What four main factors are involved? How is inhibition achieved?
c. What is the enterogastric reflex caused by?
d. What are enterogastrones?
e. Describe hypertonic chyme
58. Describe the stimulatory events and inhibitory events involved in the regulation of gastric juice during each of the three phases.
59. How does the stomach respond to filling?
a. How is pressure kept constant?
60. Describe gastric contractile activity.
a. What are peristaltic waves? How are they initiated?
b. What increases gastric motility and force of contraction? When are they most vigorous?
c. What passes through the pyloric valve?
d. Describe propulsion, grinding, and retropulsion.
61. How is gastric emptying regulated?
a. How is overfilling prevented?
b. How long does the stomach take to empty? 
c. What food moves through quickly?
62. What do enterogastrons do? What do local reflexes do?
63. What are the neuronal and hormonal factors that inhibit gastric emptying?

Unit 2
1. What accessory structures allow for chemical digestion in the small intestine?
2. Describe the liver.
a. Size?
b. How many lobes?
c. What is the falciform and round ligament?
d. Label the liver.
3. What is the porta hepatis? What is within?
a. What does each pathway carry?
4. Describe what the bile duct is composed of. What does it do?
5. What are liver lobules? What is within each?
6. What is the portal triad?
a. What does each component do
b. Label the diagram on slide 7.
7. Label the microscopic anatomy of the liver.
a. What are liver sinusoids? What protect the liver?
8. What are the primary functions of the liver?
a. Describe hepatocytes
b. How much bile does it produce per day?
9. What is bile composed of?
a. Describe bile salts and bilirubin
b. What does bile allow us to do?
c. What makes our feces brown?
10. Describe enterohepatic circulation.
a. How much bile is recycled?
11. What are examples of homeostatic imbalances in the liver?
a. Describe the pathology of each.
12. Describe the gallbladder:
a. What is its structure
b. What is its role
c. What allows it to expand?
d. How is bile released? Where is it released to?
13. What is an example of a homeostatic imbalance in the gallbladder?
a. What is the cause? Why is it painful?
b. What are symptoms?
c. What is treatment?
14. Describe the pancreas.
a. Where is it located
b. Describe its exocrine functions
i. What are acini? Ducts?
c. Describe its endocrine function
15. How much pancreatic juice is released per day?
a. pH 8
b. What is it composed of?
c. What digestive enzymes does it contain?
16. Where are proteases formed? What do they require?
a. What is enteropeptidase?
b. What happens once trypsinogen is activated?
17. What is the hematopancreatic ampulla? What are major duodenal papilla?
a. What does the hepatopancreatic sphincter do? How does it react?
b. What is the accessory pancreatic duct?
18. How are bile and pancreatic secretions regulated?
a. What hormones?
b. When are bile secretions increased?
c. When is the hematopancreatic sphincter open?
19. What happens when chime enters the duodenum?
a. Where are CCK and secretin from?
b. How do these influence the pancreas?
20. What is the most important stimulus for bile release?
a. What causes the GB to contract?
b. What does CCK do to the hepatopancreatic sphincter?
21. How large is the SI? What are the sphincters at each end called?
a. What are the three subdivisons and how long are they?
22. Why is the SI good for absorption? 
a. What is its surface area?
b. What are some of its modifications?
c. What is a lacteal?
d. Why are brush order enzymes important?
e. What are the intestinal crypts? Why are they important?
23. What are the four layers in the SI wall?
a. How many cell types in the villi?
b. What are enterocytes? Describe their structure.
24. For the following cells describe their location and function:
a. Goblet
b. Enteroendocrine
c. Paneth
d. Stem & progenitor cells
25. What protects the SI against microorganisms?
a. What does this include? Where is there the most?
b. What does the submucosa consist of?
c. What do the duodenal glands do?
d. Is the SI retroperitoneal or peritoneal?
26. How much intestinal juice secreted per day?
a. What is the major stimulus for production?
b. What does it consist of?
c. What is its role?
27. What are requirements for digestion and absorption in the SI?
a. What does chyme from the stomach contain?
b. Why does the delivery of chyme into the SI need to be slow?
c. What controls the movement of food into the duodenum?
28. Where are bile, bicarbonate, digestive enzymes imported from?
a. What preform the final digestion of chyme?
29. What is the common form of motility for the SI?
a. How is it initiated? What does it do?
b. When does the intensity change?
30. What movement occurs in the SI between meals? Why?
a. Describe the migrating motor complex.
b. How long does it take?
31. Summarize slide 32
32. How is the ileoceal valve controlled?
a. What does the gastroileal reflex do?
b. What does gastrin do?
c. How is regurgitation avoided?
33. What are the 3 unique features of the LI?
a. What are its subdivisions and what do they do?
b. Why is the appendix at risk for blockages?
34. Describe the structure of the colon.
a. Is it peritoneal?
b. What are colic flexures?
c. What stop feces from being passed with gas?
35. Describe the anal canal. What are the 2 sphincters?
36. Describe the LI relationship to the peritoneum.
a. What are mesocolons?
37. What is appendicitis caused by?
a. What can a ruptured appendix cause?
b. What are symptoms of appendicitis?
38. Describe the microscopic anatomy of the LI.
a. How is the anal canal different?
b. What does the LI contain?
c. Does it contain circular folds or villi?
d. What are the anal columns?
39. What are anal recesses? What do they do?
a. What is the pectinate line? Where do visceral nerves and somatic nerves innervate?
b. Why is there a difference in this structure?
40. What is the cause of hemorrhoids? How are these caused?
a. How are they treated?
41. What are bacterial flora? Describe how many there are.
a. What are their metabolic functions? Describe each.
b. What does research suggest gut bacteria influence?
42. Describe antibiotic-associated diarrhea. Why is it such a problem?
a. What is clostridium difficile?
b. How is this treated?
43. How long does food remain in the large intestine?
a. What occurs during this time?
b. What is the major function of the large intestine?
44. Describe the two mechanism that allow for motility in the large intestine.
a. What parts of the colon serve as a reservoir
45. What can a low fiber diet cause?
a. Contrast diverticul, diverticulosis, and diverticulitis.
b. Where are diverticula common?
46. What is irritable bowel syndrome?
a. What are symptoms and how is it caused?
47. What initiates the defecation reflec?
a. What do parasympathetic signals do?
b. What do the muscles in the rectum do?
c. Describe the valsalva maneuver
d. What does the pelvic diaphragm do?
48. Describe the steps in the defecation reflex?
49. Why do we get diarrhea?
a. What causes constipation?
50. What is enzymatic hydrolysis?
a. Why is this process important?
b. Where do the enzymes come from?
51. What happens during absorption?
a. What are the tight junctions? Where do molecules enter and exit?
b. How does the absorption of lipid molecules differ? Why?
c. What are the types of transport across the cell membrane?
d. When are most nutrients absorbed by?
52. Describe dehydration synthesis.
53. List and describe the thee classes of carbs.
a. What is the principle polysaccharide in the body?
54. What class of carb can be absorbed?
a. Where does the processing of carbs begin? By what?
55. What do pancreatic amylase and brush order enzymes do?
a. Describe the overall breakdown of carbs, site of action and the enzymes that are involved
56. How are monosaccharides transported into the blood? (2)
57. What causes lactose intolerance?
a. What do bacterial flora do in the colon?
b. What can hydrogen in the breath be indicative of?
c. Why is lactese sweeter?
58. What is the structure of proteins?
a. What are proteins gradually broken down into?
b. Where does protein digestion begin?
59. What do pancreatic proteases contain? What do brush order enzymes contain and do?
a. What do brush order enzymes contain and do?
b. Describe the path of protein absorbtion?
60. How do AAs cross the apical membrane?
a. How do they exit across the basolateral membrane?
61. What can produce food allergies? Describe who is at risk and what this can cause.
62. What is the structure of lipids? What is the distinguishing feature?
a. Why is it called an acid?
b. What are the different types of lipids?
63. Describe the breakdown of lipids.
a. Are TGs soluble in water?
b. What has to occur for lipids to be broken down?
c. What are micelles.
64. Describe how emulsification occurs.
a. What do bile salts have? What does this allow for?
b. How are micelles organized?
c. In what form do micelles reach the epithelial cells?
65. How do lipids diffuse through the apical layer?
a. What happens within the cell?
b. Where do chylomicrons end up?
66. What is the structure of chylomicrons? How are they described?
a. What do apoproteins do?
b. What is on the surface of chylomicrons?
67. Describe the digestion of lipids.
a. What enzymes are involved, where there site of action is, and the path of absorption.
68. Describe what happens to chylomicrons once they are in the blood?
a. What can short-chain fatty acids do?
69. What are nucleic acids?
a. What do they contain?
70. How are nucleic acids processed?
a. What do pancreatic nucleases and brush order enzymes do?
b. Where are these?
71. What vitamins are absorbed in the small intestine?
a. Large intestine?
b. Describe how the different groups are absorbed?
72. How are electrolytes absorbed?
a. Where are Fe and Ca absorbed?
b. What about Na, Cl, K
c. What are iron and calcium absorption related to?
i. How is each stored?
d. How is Ca absorption regulated?
e. What vitamins are absorbed based on the body’s need?
73. Where is the majority of water reabsorbed in the body?
a. How is it absorbed?
b. What is water uptake coupled with?
c. When does net osmosis occur?
74. Describe the following diseases. Outline what they are caused by and their symptoms.
a. Celiac disease
b. Crohn’s disease
75. Why do people fart?

Unit 3 
1. Define nutrient.
2. What are the macronutrients? What are the micronutrients?
a. How is energy measured?
3. Compare essential to non-essential nutrients.
a. What happens with inadequate intake of each?
b. How many essential nutrients are there?
c. What are iron and iodine deficiencies linked to?
4. What are the different food groups 
a. What are the general guidelines?
b. How much water should we drink? Milk?
c. What fats should we avoid? What should we consume?
5. What are the three types of carbs?
a. Where does each come from?
b. What is used to create ATP
c. Which polysaccharides are digestible/indigestible?
6. What are our main sources of carbs?
a. List some forms of soluble/insoluble fibers.
7. What are the functions of carbs?
8. What are characteristics of lipids?
a. What is the most abundant source of lipids?
b. Why are lipids the most energy dense?
9. Compare saturated, unsaturated and trans fats.
a. What are primary sources of each?
10. Where is cholesterol from?
a. Where is most produced?
11. What are the functions of lipids?
a. What are the dietary recommendations?
12. Where is the term protein from?
a. What is their basic structure?
b. What is it crucial for?
13. What are main dietary sources of protein? Complete vs incomplete?
a. How many essential AAs are there? How many non-essential?
b. List the essential AAs
c. Who requires the most essential AAs
14. What are the main functions of proteins?
a. What determines whether or not amino acids are used to synthesize proteins or burned as fuel?
15. What is nitrogen balance?
a. Compare positive to negative nitrogen balance.
16. What are vitamins?
a. What is their primary function?
b. Which vitamins don’t need to be ingested?
c. Do any groups of food contain all the vitamins?
d. Compare water-soluble to fat-soluble vitamins
e. What are the fat-soluble vitamins?
17. What do vitamins help with during metabolism?
a. Which vitamins? What are good sources?
b. Are mega doses of vitamins dangerous?
18. What minerals are required in moderate amounts?
a. What is the role of minerals?
b. How is toxic overload avoided?
c. What do the following mineral do in the body?: Ca, P, Mg, Fe, I, Na, Cl
d. What are mineral rich foods?
19. What is metabolism?
a. Compare anabolism to catabolism
b. What is cellular respiration?
20. What is the goal of cellular respiration?
a. What is phosphorylation?
b. Why is the structure of ATP beneficial?
c. What happens after a meal?
21. Describe oxidation-reduction reactions.
a. What do they do?
22. What catalyzes redox reactions?
a. Compare dehydrogenases to oxidases
b. What are the 2 important hydrogen acceptors during redox reactions?
23. Compare substrate-level phosphorylation to oxidative phosphorylation
24. What role does carb metabolism play?
a. Describe the catabolic reaction of glucose.
b. What three pathways are used for glucose catabolism?
25. Describe glycolysis.
a. What happens when glucose enters the cell?
b. Can many cells reverse the reaction?
c. Is O2 required?
d. Where does glycolysis take place?
e. What are the phases?
f. What are the final products of glycolysis?
26. What happens next with pyruvic acid?
a. Where does this occur?
b. What happens?
c. What molecules act as H2 receptors?
d. Is O2 directly used?
e. What else can enter this cycle?
f. What can the cycle intermediates be used for?
27. What happens before pyruvic acid enters the krebs cycle?
a. What do we get from each turn of the Krebs cycle
b. So what do we get from 1 glucose?
c. What is the net gain from substrate level phosphorylation?
28. Describe the ETC and oxidative phosphorylation/
a. What have to be oxidized and why?
b. What are the 2 phases?
29. Describe the 4 steps of the ETC
30. How much energy is yielded durin cellular respiration overall?
a. Where does glycolysis take place? What are its products?
b. Where does the krebs cycle take place? Products?
c. Where does the ETC take place? Products?
d. Where is the most ATP generated?
e. Draw the cellular respiration process
31. Can cells store high amounts of ATP?
a. What happens when intracellular levels of ATP rise?
b. Describe glycogenesis. Where does it occur?
c. Describe glycogenolysis.
d. Describe gluconeogenesis. Where does it occur?
32. What is the body’s most concentrated source of energy?
a. What form is oxidized for energy?
b. How is glycerol oxidized?
c. How are FAs oxidized?
d. What does fat catabolism yield?
33. What is lipogenesis?
a. When does it occur?
b. What does it begin with?
c. Why is glucose easily converted?
d. Can AAs be converted?
34. What is lipolysis?
a. What organs like FA?
b. When is lipolysis accelerated?
c. What does beta oxidation of FA result in? then What occurs?
d. What happens without oxaloacetic acid? What does the liver do?
e. What can oxaloacetic acid be converted to?
35. Draw lipid metabolism.
36. What are the functions of lipids in terms of structural material?
a. What do they do in the liver?
37. Why do proteins need to be broken down and replaced?
a. How are AAs used?
b. What happens when protein is consumed in access?
38. What is the goal of protein metabolism?
a. What is deamination?
39. What are the three events in AA degradation? Explain each.
a. What is the whole point of protein metabolism?
40. What are the most important anabolic nutrients?
a. What protein synthesis is hormonally controlled?
b. What does synthesis require? How much do we synthesize over our lifetime?
41. Describe the inter-version of carbs, fat, and AAs 
a. What are the primary effector organs and what do they determine?
b. What are the intermediates used for?
c. What are the three interconvertible pools?
d. Why do marathon runners carb-load
42. Describe each metabolic reaction on slide 53
43. What is the catabolic-anabolic steady state?
a. What determines the direction?
b. What do organs have?
c. Why is “you are what you eat” wrong?
44. What is the amino acid pool?
a. What is it used for?
45. What are carb and fat fools?
a. Why are they the most used?
b. How are they different then AAs? 
46. What is the absorptive state? How long does it last?
a. Where is most processing?
b. Describe that happens to carbs, fats, and protein during the absorptive state.
47. What are the three major organs in the body where nutrients are used?
a. What is the key nutrient?
48. What does insulin regulate?
a. Where is it from?
b. What kind of hormone?
c. What does it enhance?
d. What is secretion stimulated?
e. What does the presence of insulin do to adipose, muscle, and liver tissue?
f. Why do cells continuously uptake glucose?
49. How does diabetes work?
a. What does it result in?
b. What happens to fats and proteins?
50. What is the post-absorptive state triggered by?
a. What happens?
b. What is the goal?
51. What are the sources of BG during the post absorptive state? Explain in order.
52. Describe the glucose sparing process.
53. What are the controls involved in the post-absorptive state?
54. What is glucagon?
a. Where is it from?
b. What does it do



Unit 4
1. What does high glucose in the blood following a meal cause?
a. How is insulin released?
b. What does the glycemic index do?
2. What two places in the body are insulin independent?
a. Describe insulin’s mechanism of action
3. How does insulin effect glucose metabolism? (3)
a. What is the net effect?
4. What does insulin stimulate? (4)
a. What does it inhibit?
5. What does insulin do to triglycerides?
a. How does it do so?
b. What does it inhibit?
6. How does insulin effect protein?
7. How does insulin effect the liver, adipocytes, and muscle?
8. Overall how does insulin influence the following:
a. Effect on the cell
b. Effect on blood
c. Glucose
9. Where is glucagon released?
a. When is it released?
b. What ALL cause insulin release? What decrease insulin release?
10. What are the effects of glucagon on glucose? (4)
a. What is the net effect of glucagon?
11. How does glucagon influence body fats?
12. How does glucagon effect the liver, adipocytes and muscle?
13. Describe the interplay between glucagon and insulin
14. What is diabetes mellitus?
a. How is it characterized?
15. Compare primary to secondary DM.
a. Compare T1 to T2
16. What are metabolic consequences of insulin deficiency?
a. How does the body exacerbate the problem?
17. What happens during T1 DM?
a. What are consequences of hyperglycemia?
18. What are the metabolic consequences of T1 DM on:
a. Proteins
b. Lipids
c. Ketone bodies
19. Describe T2 DM
a. What happens with insulin secretion?
b. Insulin receptors?
c. Beta cells?
d. FFA?
20. What does a lack of glucose transport to the cells cause?
a. What does the increases mobilization of free FFAs cause? Why?
21. What are functions of the liver?
22. What are particularly important functions of the liver? Describe each.
a. Glucose (4)
b. Fat (5)
c. Protein (4)
d. Vitamin/Mineral (1)
e. Biotransformation (3)
23. Why is cholesterol important in the body? (2)
a. When is it lost?
b. How is it transported?
c. NOT USED AS ENERGY SOURCE
24. What do lipoproteins do? What do they regulate? What doe they contain?
a. What are the types of lypoproteins?
b. Compare the different densities of LDLs
c. What are their different roles?
25. What regulates blood cholesterol levels?
a. Compare saturated to unsaturated fats
b. What do trans fats do?
c. What do omega-3s do?
26. What do stress, smoking, exercise and body shape do to cholesterol levels?

Unit 5
1. Where is the thyroid gland?
a. What do the following structures do: isthmus, follicles, colloid, parafollicular cells
b. Describe the structure of the thyroid gland
c. What is thyroglobulin? What does it do?
2. What does the thyroid produce?
a. What types of forms is it found in?
b. What happens at the tissue level?
c. What are both?
3. What does TH effect?
a. How does it act on cells?
4. What do the effects of TH include?
a. How does it act?
5. What are the physiologic functions of thyroid hormone?
6. How does TH do the following:
a. Increase cellular metabolic processes
b. Affect growth in children
c. Stimulate other specific bodily mechanisms
d. What can T3 and T4 overproduction cause?
7. What organ systems does TH effect?
8. Where is TH strored? How large of supply?
a. What is the role of iodine?
b. How is it absorbed from the blood?
c. How is the rate of iodide trapping influenced?
9. Describe the synthesis of TH
a. Compare MIT to DIT
b. What happens to T4 at the tissue level?
c. What is more active? T3 or T4?
10. How is TH transported? How is it regulated?
a. What does hypothalamic thyrotropin-releasing hormone do?
11. Describe an overview of TH secretion regulation
12. What does the hyposecretion of TH in adults do?
a. What are symptoms?
b. What does hyposecretion is infants cause?
c. What causes a goiter?
13. Where are endemic goiters common?
14. Describe hashimoto thyroiditis.
15. Describe hyperthyroidism. What is it caused by?
a. What do symptoms include?
b. What is exophthalmus?
16. Describe energy balance
a. Where does most energy from food go?
b. Why does most go to heat?
17. What does energy balance depend on?
a. What is the thrifty genotype?
18. What is BMI? How is it calculated?
19. What are the different categories of BMI?
a. What is a high BMI associated with?
20. What are one of the main structures involved with regulating appetite control?
a. How many different neurons within? What are they?
b. What does NPY, POMC and CART do?
21. Describe the three areas in the hypothalamus that regulate food intake?
a. How does the ARC function?
b. What does the LHA and VMN do?
22. What is involved in the short-term regulation of food intake?
a. What do high protein meals and distention do?
b. What does an increase in BG do?
c. Increase in blood AAs?
d. Increase in FAs?
e. Describe the role of the following gut hormones: CCK, Glucagon and Epinephrine, Ghrelin
23. What hormone is involved in the long-term regulation of appetite?
a. Where is secreted from and when? What does it indicate
b. What does it protect against?
c. What does it act on and what does this cause?
d. What is the theory on leptin?
24. Describe the overall long term control of appetite.
a. What are the short term controls?
b. What are the long-term controls?
c. What does leptin and insulin do?
d. What areas in the hypothalamus are involved? What do they cause?
25. What are additional factors involved in food intake?
26. What is metabolic rate?
a. How can it be measured? Compare the 2 devices
27. What is BMR?
a. How is it measurd?
b. What is a typical BMR?
28. What factors decrease and increase BMR?
a. What do the following factors do to BMR?
i. Body temperature
ii. Temp
iii. Thyroid statud
iv. Stress
v. Pregnancy
vi. Male sex hormones
vii. Growth hormone
viii. Sleep
ix. Malnutrition
29. What factors make up TMR?
30. When does thermogenesis increase?
31. How efficient is the body’s metabolic processes?
a. What is the majority of the body’s energy from ATP used for?
b. Compare heat production at rest to heat production during exercise
32. What is normal body temp?
a. What does an increased temp do?
b. What are dangerous temperatures for children and adults?
c. Are we better at handling high or low temps?
33. When does optimal enzyme activity do?
a. When is temperature regulation impaired/efficient?
34. How is blood used to regulate body temperature?
a. What temperature of our body fluctuates?
b. What it the main goal of thermoregulation?
35. What are the 4 mechanisms of heat transfer?
36. Describe the 2 types of evaporation.
a. How much heat is lost during the first type?
37. Describe mechanisms of heat production to mechanism of heat loss.
38. What system is responsible for maintaining temperature?
a. What are the two thermoregulatory centers?
b. What are the sources of input into the hypothalamus?
c. Describe the cycle.
39. What are physiological responses to the cold?
40. What are heat promoting mechanisms? Describe each.
a. What regulates constriction of vessels?
b. What regulates metabolic rate?
41. What happens with frostbite?
42. What are physiological responses to heat load?
a. What are voluntary measures?
b. What are involuntary measures?
43. Describe the systematic regulation by the hypothalamus/
44. Compare hypothermia to hyperthermia
a. When are they both lethal?
b. What are signs of both?
c. Compare heat cramps, heat exhaustion and heat stroke.
45. What is a fever caused by?
a. How is it produced?
b. What do cytokines do? What is the mechanism for heat production?
c. What do prostaglandins do?
46. What are the body’s natural defenses that reverse a fever?
a. What can aspirin do?
47. Answer the questions on slide 57.


Unit 5
1. What are leukocytes? Describe the bloods composition
a. How many are in the blood?
b. What do they protect against?
c. What can they do?
d. How do they move?
e. What is leukocytosis?
f. What are they composed of in order from least to most?
2. What are the granulocyte component of leukocytes composed of?
a. Describe neutrophils. What do they take up? What do their granules contain? What is their role?
b. Describe esoinophils? Describe their structure. What is their role? What common issues are they a determinant of? What happens to parasitic worms?
c. Describe basophils. What is their structure? What is their function?
3. What are the agranulocyte component of leukocytes composed of?
a. Describe lymphocytes. Describe the structure? Where are they mostly located? What are the two types?
b. Describe monocytes. What is their structure? What is their function?
4. What is leukopoiesis? What is needed for the process?
a. Describe the 4 main steps of leukopoiesis.
b. Where are the majority of granulocytes stored?
c. What it the lifespan of granulocytes?
5. Describe the process of leukopoiesis in detail
6. Describe the following leukocyte disorders:
a. Leukemia. Compare chronic to acute
b. What happens when bone marrow is taken over  by cancer cells?
c. What is the treatment?
d. Decribe the NB:
7. Describe infectious mononucleosis. Mistaken as?
a. Cause?
b. Symptoms?
8. What is leukopenia? What is the cause
9. Compare the innate immune system to the adaptive immune system
a. What are the types of defense systems in each?
10. What are the protective components of skin?
a. What does each of the following do?
i. Acid
ii. Enzymes
iii. Mucin
iv. Defensins
v. Other chemicals
11. What are natural killer cells?
a. What immune system are they a part of? How early is their detection?
b. What can they do?
c. What can’t they do?
d. When are they reduced?
e. What do they recognize?
12. What is inflammation?
a. What are the 4 key signs?
b. What are its four functions?
c. When does it occur?
d. What are inflammatory chemicals in the body?
13. Descibe the 4-steps in an inflammatory response.
14. Describe the inflammatory response in detail
a. What leads to heat?
b. What leads to pain?
c. What does leukocytosis inducing factor cause? Explain the mechanism
d. What does the release of chemical mediators cause? Explain the mechanisms
e. What eventually allows for debris. 
15. What do interferons do?
a. Where are they secreted from?
b. Are they specific?
c. What do they activate?
d. What are the 5 steps to creating antiviral proteins? Where does each step take place? Host cell 1 or host cell two?
16. Describe the interferon mechanism in detail.
a. What are the 8 steps?
17. What is a complement?
a. How are they activated? What happens when they are activated? (4)
b. What is C3b and how does it function?
18. What 3 pathways activate complements?
a. What are the 3 resulting pathways from activation of complements? Describe each
b. What do MACs form from? What do they do?
19. What is the body’s normal temperature?
a. What leads to a fever?
b. Why is a high fever dangerous
c. How is a moderate fever helpful?
20. What are the three crucial cell types involved in body immunity?
a. Describe each
21. Where do lymphocytes arise?
a. What are they initially?
b. What is an antigen?
c. What is major histocompatibility complex?
22. Where do T-cells migrate to to mature?
a. Describe the 2 steps of T-cell maturation
b. What determines what foreign substances our immune system will be able to recognize and resist?
23. Where do b-cells mature?
a. What do they become and what does this result in?
b. What happens with lymphocytes?
24. Describe the 5-step process to lymphocyte development, maturation and activation
25. What is the humoral immune response?
a. What happens when a b-cell is evoked?
b. Compare effector B-cells to memory B-cells.
c. Compare the primary response to the secondary response?
26. Where do vaccines fit into the immune response?
27. Compare active to passice humoral immunity.
28. What are different mechanisms of antibody action?
a. What does each result in?
29. Describe the structure and function of IgG and IgM immunoglobins.
a. Briefly describe the structure and function of IgA, IgD, and IgE immunoglobins. 
30. What occurs during the cell-mediated immune response?
a. What can antibodies handle?
b. What does the t-cell response include?
c. What are the three main subpopulations of t-cells? Compare the functions of each.
31. What is derived from CD4 and CD8 cells? Explain the different pathways, what MHC is involved, and where each step occurs.
a. Describe how a cytotoxic t-cell works.
32. For class 1 MHC and class 2 MHC compare the following factors:
a. Displayed by:
b. Recognizd by:
c. Foreign antigens on them are:
d. Cells displaying foreign antigens on MHC send this message:
e. What do CD4 cells and CD8 cells become? What are CD4 and CD8?
33. Where do macrophages arise?
a. What are the two primary roles of macrophages?
b. Where do they tend to remain? Where do t-cells remain?
c. What role to lymph capillaries have? What are examples?
d. What does the effectiveness of the immune system in fighting disease depend on?
34. Outline the steps of antigen presentation. Distinguish between the two alternative pathways that combine. Where does this occur?
a. What prevents class 2 MHC from binding to peptides in the ER?
35. Describe the 3-step process of clonal formation of T-cells.
a. What does this allow for?
36. Compare helper t-cells in humoral immunity to helper t-cells in cellular immunity. What is the central role of helper t-cells 
a. What are the factors involved?
37. How do cytotoxic t-cells recognize cancerous cells or cells that have been infected with a virus
38. Compare adaptive to innate defenses.
a. What are the processes involved and what is the result?






Kidney 1
1. What are the primary responsibility of the kidney? (4)
2. What does the kidney regulate?
a. What does it maintain (3)?
b. What does it excrete
c. What does it produce?
3. What are the urinary system organs?
4. Label the diagram on slide 6
5. Label the diagram on slide 7
6. Where is the kidney located?
a. What is the right kidney crowded by?
b. What shape is the lateral surface?
c. What is the renal hilum? Where is it? What shape is the medial surface?
7. How are the kidneys positioned against the posterior wall?
8. Label the diagram on slide 10
9. Where is the renal hilus and renal sinus?
a. What are the three layers of supportive tissue? Describe each.
10. Describe the following aspects of the internal anatomy.
a. Cortex
b. Medulla
i. Why is it striped?
ii. What are the renal comlumns?
c. Pelvis
d. Major and minor calices
e. Why do the medullary and renal pyramids appear striped?
f. What is pyelitis? What is pyelonephritis?
g. How is urine propelled in the kidney?
11. Label the diagram on slide 13.
12. Label the circulatory pathway through kidney
a. Renal artery
b. Segmental artery
c. Interlobar artery
d. Arcuate artery
e. Cortical radiate artery
f. Afferent arteriole
g. Efferent arteriole
h. Cortical radiate vein
i. Arcuate vein
j. Interlobar vein
k. Renal vein
13. Re-describe the path of blood through the kidneys
14. Label the diagram on slide 16
a. Describe the pathway of urine out of the kidneys
15. How much blood goes to the kidneys per min?
a. Where do the arterial branches and venous branches go?
b. Describe the nerve supply to the kidney. What do they do?
16. What are the peritubular capillaries?
a. Where do they arise from?
b. Where do they empty?
c. Where do they cling to?
17. What are the vasa recta?
a. Where do they arise from?
b. What is their role?
18. Label the diagram on slide 20
a. What are the two types of nephrons?
b. What are their roles?
c. How many of each?
19. How long is the renal tubule?
a. What does it consist of? What type of cells 
20. What are the 4 major parts?
a. What does the distal convoluted do? What is it made of?
21. Describe the flow from the proximal convoluted tubule to the minor calyx?
a. What cells are within the collecting duct and what do they do?
22. Label diagram on slide 23.
23. What do the glomerulus do?
a. What are the arterioles like?
b. What do the peritubular capillaries do?
c. What is the vasa recta and where is it found?
24. What do the nephrons do?
a. How many per kidney?
b. What are the two main parts?
25. What is the renal corpuscle?
a. Describe the glomerulus. What is their structure?
b. What do they allow for
26. Describe the glomerular capsule.
a. What is it also called? What is its shape?
b. What are the two layers? Describe each
i. Descrine the podocytes
ii. Where do the extensions terminate
iii. What do the filtration slits allow for?
27. Describe glomerular filtration? 
a. What pressure plays a role?
b. Why is the glomerulus an efficient filter? 2
c. How much filtrate is formed by the kidney capillaries compared to the other capillaries
28. Label the diagram on slide 239
29. Label slide 30
30. What are the 3 layers in the glomerular capsule?
31. What molecules pass through the glomerular capsule easily? What don’t?
a. What does the basal membrane restrict? What is it aided by?
b. What does the retention of plasma proteins do? What does the presence of proteins or RBCs in the urine suggest?
32. Describe the net filtration pressure?
a. Label slide 33
33. What are the forces involves in glomerular filtration? What are the effects and magnitudes of the following forces?
a. Glomerular cap BP
b. Plasma-colloid osmotic pressure
c. Bowman’s capsule hydrostatic pressure
d. Net filtration pressure
34. Describe slide 35
a. What forces act in the afferent and efferent arteriole
35. Describe the movement of filtrate through the kidneys
36. Label slide 37
37. Describe the influence of the size and electrical charge of the following dextrins of kidney filterability:
a. Polyanionic
b. Neutral
c. Polycationic

Kidney 2
1. Label the diagram on slide 2
2. Label the diagram on slide 3
3. Describe the blood flow through the renal blood vessels
4. What are the two types of nephrons? What are their roles?
5. Describe glomerular filtration
a. What force is at play?
b. Why are they efficient?
c. Why can the glomerular BP be maintained at such high pressures?
d. How much filtrate is formed?
6. Describe the glomerular capsule
7. What size of molecules easily pass through from the capillaries into the glomerulus?
a. What restricts entry of large proteins? How is it aided?
b. What maintains colloid osmotic pressure?
8. What forces generate the NFP?
9. What two factors influence the filterability of dextran?
10. Describe blood flow through the nephron.
a. What three processes modify the composition of the urine?
11. Describe what inulin causes? What does this allow us to do?
12. What is the principle behind the measurement of glomerular filtration?
a. What is the equation?
b. What does it allow us to determine?
13. Describe how inulin is administered to allow us to measure GFR
14. How do the kidneys handle creatine?
a. How much of creating is filtered at the glomerulus?
15. What is creatine used to measure?
a. What happens if GFR increases or decreases?
16. How is plasma urea clearance determined?
a. What does plasma clearance tell us?
17. What is GFR? What is its normal value?
a. What is it directly proportional to (3)?
18. What are 3 regulatory influences on GFR?
19. What is renal autoregulation? What does it control?
a. What are the two types of controls?
20. What is the goal of local intrinsic control?
21. How does GFR affect systemic BP?
a. What is the goal of extrinsic controls?
i. What are the main extrinsic controllers?
22. What does renal autoregulation maintain?
a. What are the 2 types?
23. What is the range of MAP that allows for autoregulation?
24. Label the diagram on slide 29
25. Describe the myogenic control
a. What happens with an increase in BP
b. Decrease in BP
c. What do they both help maintain?
26. What is the juxtaglomerular apparatus?
a. Describe the arteriole walls and the tubule wall
b. What does the JGA regulate?
27. Describe how the JGA works.
a. What does adenosine do?
28. What is the tubuloglomerular feedback mechanism?
a. What is it directed by?
b. What happens if the GFR increases?
c. What is the GFR decreases?
29. What do the following factors do to myogenic regulators?
a. Increased BP
b. Decreased BP
30. What do the following factors do to tubuloglomerular feedback mechanisms?
a. Increased/decreased GFR
31. What are the extrinsic mechanisms that influence the kidneys?
a. What does the SNS stimulation do to GFR?
b. What does angiotensinogen become?
c. What are the mechanoreceptors in the glomeruli?
d. What doe the macula densa cells do?
32. What is the purpose of extrinsic controls?
a. What can they override?
b. What is the SNS doing at rest?
33. What happens if extracellular fluid volume is extremely low?
34. What are the three mechanism for renin-angiotensin-aldosterone mechanism?
35. Describe the effect of the following:
a. SNS stimulation
b. Angiotensin 2 (2)

Kidney 3
1. What is clearance during glomerular filtration considered?
a. What is the rate of inulin appearance in the urine equal to?
b. How do we measuer GFR using inulin?
2. What is the typical urine concentration of an adult?
3. Where is the origin of most water we excrete?
4. Compare the loop of henle of reptiles to mammals.
a. Describe countercurrent exchange.
5. What do the juxtamedullary nephrons allow for?
a. What does the countercurrent multiplier depend on?
6. How does the flow of fluid multiply the power of the salt pumps?
7. Describe the 5-step process by which the loop of henle reabsorbs filtrate?
a. What occurs in the outer/inner medulla?
8. What are the three key players involved in creating the osmotic gradients in the loop of henle. 
a. How does the osmolarity of the medullary interstitial fluid change?
9. What enters and exits the ascending/descending branches of the loop of henle?
10. What are the 2 types of nephrons? What is their role?
11. How is urea recycled? Why?
12. Describe how the osmolarity of the blood is regulated.
a. How does ADH act on the collecting duct epithelium?
13. What is the role of vasopressin?
a. Compare the formation of urine with/without vasopressin present.
14. Describe the negative feedback control of water reabsorption by the ADH.
15. What happens to the following factors when we drink 1L of water? What about during dehydration?
a. CV stretch receptors
b. Osmoreceptors
c. Plasma ADH
d. Collecting duct permeability
e. Water reabsorption
f. Water excretion
16. What is the filtration rate for solutes that are readily permeable?
a. Provide an example
17. Where is the majority of solute reabsorbed?
18. What percent of solute is reasorbed in the following areas:
a. Proximal tubule
b. Ascending limb of the henle loop
c. Connecting tubule
d. Thick ascending limb of the collecting duct
19. What are the methods of reabsorption mechanisms? Describe each.
20. What promotes reabsorption of Na and HCO3 in the proximal tubule?
a. What does HCO3 enter as?
b. How is glucose reabsorbed in the proximal tubule?
21. Describe how Na moves from the tubular lumen to the interstitial fluid.
a. What happens with H?
22. How do the ions move in the cortical collecting duct cells?
23. What do the following drugs do? Where do they act?
a. Bumetamide?
b. Thiazide
c. Barium
d. Ouabain
24. What stimulated the renin-angiotensin system? what does it cause?
25. Describe the pathway induced by the release of renin.
a. What causes increases/decreases in renin?
26. How does aldosterone act on the principle cells of the collecting duct?
27. Compare glucose reabsorption at normal, threshold, and above threshold levels.
a. What is the tubular transport maximum?
b. What is the plasma threshold?
28. When does glucose begin to appear in the urine?
29. What would the amount of glucose filtered be if:
a. Plasma concentration = 100 GFR = 125
b. Plasma concentration = 400 GFR = 125
30. Where is urobilonogen from and where does it go?

Kidney 4
1. What is the difference between males and females micturition pathway?
a. What is the size of a moderately filled bladder? What can a bladder hold?
b. Describe incontinence and urinary retention
2. What is micturition?
a. How does it occur? (5)
3. Compare the reflexive to the voluntary control of the bladder
4. Compare the body water content of infants, adult males, and adult females.
a. Why is there a difference?
b. How does water content change with age?
5. How much of the water body weight is intracellular/extracellular? 
a. How much is interstitial fluid vs plasma
6. Describe the ion composition of a typical cell.
7. What forces regulate continuous exchange and mixing of fluids?
a. How does water move?
b. Compare low ECF osmolality to high ECF osmolality.
8. What is the differences between electrolytes and non-electrolytes
9. What are the chief cation and anions in ECF and in ICF?
a. Describe the relationship between Na and K.
b. What do renal mechanisms do?
10. What is water balance?
a. Where is intake? Where is output?
b. What happens with an increases plasma osmolality above 300 momsm/L
c. What happens with decreased osmolality?
11. What is the driving force for water intake?
a. Where is it controlled? What is the mechanism (3 factors that excite)
b. What happens when we drink?
c. What are the signals?
12. What must water intake equal? What is the approximate amount?
a. What is metabolic water?
b. What are ways we lose water?
13. What happens to the following after ingesting 1L of water?
a. CV stretch receptors
b. Osmoreceptors
c. Plasma ADH
d. Collecting duct permeability
e. Water reabsorption
f. Water excretion
14. What is osmolality maintained?
a. What happens with an increase or decrease in osmolality?
15. Describe the thirst mechanism for regulating water intake – plasma volume regulation and ECF osmolality regulation.
16. Describe the relationship between the following:
a. Plasma ADH and plasma osmolality
b. Plasma ADH and % change in BP or volume
17. What happens to the following during dehyrdration?
a. CV stretch receptors
b. Osmoreceptors
c. Plasma ADH
d. Collecting duct permeability
e. Water reabsorption
f. Water excretion
18. What causes dehydration? What are signs and symptoms
 What might it cause?
a. What does excessive water loss cause?
19. What is hypotonic hydration?
a. When does it occur?
b. What causes hyponatremia?
i. What does it cause?
ii. How is it treated?
c. What does excessive H2O in the ECF cause?
20. What 3 factors are required in order to allow the kidneys to excrete maximal amounts of water?
21. What would happen if an individual ingested 18L of water of a 24 hour period?
a. What is water intake exceeded this level?
22. What is edema?
a. What does it cause?
b. How is it caused?
c. What is it a general response to?
d. What is pitting edema?
23. Describe the steps in edema formation.
24. What are other factors that may trigger ADH release?
a. What does decreased BP do?
b. What can caused decreased BP?
25. What relies on ADH?
a. Describe how the osmorecepotrs in the hypothalamus react
b. What 2 pathways cause ADH release?
26. Compaere hypernatremia to hyponatremia and pseudohyponatremia
a. What are the main molecules influencing pOsm?
27. Where is the kidney located?
a. How long does it take all of our blood to pass through?
b. Why is urine yellow?
c. What is the normal pH of blood?
Part 2
1. What does electrolyte balance refer to?
a. What does salt control (4)
b. How does salt enter and exit the body?
2. What is the most abundant cation in the ECF?
a. How much of the mOsm is due to Na?
b. What other cations exert significant osmotic pressure?
c. What does Na control? What happens with changes in Na levels?
3. Compare Na concentration to Na content
a. What does each determine?
4. What regulates Na balance?
5. What is the influence of aldosterone and angiotensin 2 on Na?
a. What happens regardless of aldosterone presence?
b. Where is the majority of Na reabsorbed? Is it ever secreted in filtrate?
6. What is the filtered load of Na per day? How is this determined?
7. What happens when aldosterone concentrations are high?
a. How does water follow?
b. What happens when aldosterone concentrations are low?
i. What happens with water?
c. What is the main mechanism for aldosterone release?
d. Where is renin secreted from and why?
8. Describe the extrinsic mechanism involved in Na balance?
a. When does SNS become involved? What happens?
b. Compare the JG cells to the macula densa cells.
c. How is angiotensin 2 formed?
9. Describe the renin-agiotensinogen system
10. What happens when renin catalyzes production of angiotensin 2?
a. What triggers aldosterone release?
b. What else triggers aldosterone release?
c. How fast does it act?
11. How is Na transported into the interstitial fluid?
12. Describe aldosterone’s effect on the cell membrane.
13. What happens to the following structures with an increase in body Na content and increase in K content?
a. Adrenal cortex
b. Aldosterone
c. Kidney tubules
d. What is the end result?
14. What does a decrease in systemic blood pressure cause with regard to Na? How?
15. Describe the mechanism by which we maintain a normal PNa
a. What happens with an increase in Na intake?
b. What does atrial natriuretic peptide do?
c. Descrease?
16. What does body pH affect?
a. What is the normal pH of arterial, venous, and ICF?
b. Compare alkalosis to acidosis
17. What can chemical buffers not do?
a. What do the lungs do?
b. What do the kidneys do? Also?
18. How do the kidneys regulate the acid-base balance?
a. What happens with the reabsorption of one HCO3
b. Excreting one HCO3?
c. What does the renal regulation of acid-base balance depend on?
19. Where are new bicarbonate ions formed?
a. What does the metabolism of food do?
b. What is secreted H used for? Is it excreted?
c. What are the two ways the PCT and type A intercalated cells generate new HCO3
20. Describe the H secreting process done by an intercalated cell.
a. How is H transferred? HCO3
21. What can type B intercalated cells do during body alkalosis?
a. What is the mechanism the opposite of?
b. What do the nephrons of the collecting ducts do even during alkalosis?
22. Describe the HCO3 secreting process by an intercalated cell
23. What must kidneys do to maintain alkaline reserve
a. What are tubule cells permeable/inpermeable to?
b. How can HCO3 gain entry back into the body?
c. What happens once its back in the cell?
d. What is this mechanism coupled with?
24. Describe the formation of H and HCO3 in the proximal tubule
25. What is the goal of the excretion of buffered H?
a. What is the most important urine buffer?
b. How does this system work?
c. What happens with the new HCO3?
26. Describe the process in the H secreting intercalated cell
27. What is blood pH regulated by?
a. What are the two chemical buffer systems?
b. What are the two renal mechanisms?
c. Describe the process that occurs in an HCO3 secreting intercalated cell.
28. Describe the phosphate buffer system
a. What can components do? Except?
b. What do type A intercalated cells do?
c. Describe the different ions transported and how they are transported.
29. Describe the process behind NH4 secretion
a. Where does it occur and what are the products involved?
b. Describe bicarbonate ion excretion.
30. How is NH4 excretion used to generate new bicarbonate ions?
a. What does it involve?
b. What does each glutamine produce?
c. What does this system do?
31. When does bicarbonate ion excretion occur? How?
32. Compare metabolic acidosis to metabolic alkalosis
a. Causes? (3) vs (2)
 
Reproductive System Part 1
1. What are the purposes of the male and female reproductive systems?
2. What do you need to already understand before approaching the anatomy and physiologu of the male and female RS?
3. How is the female’s system cyclical?
4. What are the testes located in? What is its structure?
a. What compartmentalizes the testes?
b. What does the exterior position provide? Why is this important?
c. Label slide 2
5. What is the tunica vaginalis?
a. What is the tunica abuginea? What does this mean? 
b. What does each lobule contain?
c. What are the roles of the dartos and cremaster?
d. Why do male and female RP organs share the same name?
e. Label slide 3
6. Describe the pathway of semen from the testes to the epididymis?
a. Label slide 4
7. What are leydig cells?
a. Where are they located?
b. Describe the blood supply to the testes.
c. What are pampiniform plexuses?
d. Label slide 5
8. Where is the head of the epididymis?
a. What do the body and tail contain?
b. Describe the sperm that enter the epididymis
c. How long do they take to travel epididymis?
d. What happens to the epididymis during ejaculation
e. What happens to sperm that do not get ejaculated?
f. How long can sperm be stored in the epididymis ?
9. What is the role of the ductus (vas) deferins?
a. What is a vasectomy? Dangerous?
10. What is the role of the urethra?
a. Describe the following: prostatic urethra, membranous urethra, spongy (penile) urethra
11. What do the seminal vesicles do?
a. Where are they located?
b. What colour is their product?
c. Where does their fluid go?
12. Describe the prostate gland
a. Where is it located?
b. What does it secrete?
c. Where does its secretion go?
13. What are the bulburethral glands?
a. What do they do?
b. Purpose?
c. Label slide 9
14. What is the primary role of the penis?
a. What are the external genitilia?
b. Describe the structure of the penis
c. What is the cuff of skin around the glands 
d. What does the internal penis contain? What does each structure do?
e. Label slide 10
15. Label slide 11
a. What do secretions in the semen do?
b. What happens once sperm are in female RP tract?
c. What is the pH of semen?
d. What is the pH of the vagina?
e. How many ml of sperm per ejaculation? What indicates fertility?
f. Why are sperm fragile?
16. How many sperm in semen? Why does there need to be so many?
17. Answer slide 13
18. What is the normal rate of sperm production?
a. What are the testis a source of?
b. What is the testis composed of?
i. What do the seminiferous tubules account for?
ii. What do the leydig cells do?
c. Label slide 14
19. Compare the structure and function of steroid and amino acid based hormones.
a. How is cholesterol converted to testosterone? How many cholesterol
b. What cell type in the testis synthesize testosterone?
20. What are the actions of testosterone on the following:
a. Somatic
b. Gonadal
c. Metabolic
d. CNS
e. What is the first step in puberty? Why?
21. How do steroid hormones interact with cells? 
22. What are gonadotropins?
a. What type of solubility do they have?
b. What type of signaling do they cause?
c. What do they regulate?
d. What is follicle stimulating hormone?
e. What is luteinizing stimulating hormone?
f. What happens with some of the testosterone?
23. Describe the mechanism for testosterone synthesis?
a. Where does it occur
24. Describe the 5-step process of the cyclic AMP secondary messenger mechanism for water-soluble hormones.
25. Where is gonadotropin releasing hormone from?
a. What does it stimulate?
b. What is inhibin? Why is it important?
c. What do the pulsatile secretions of the HPT do?
26. What is the starting point of spermatogenesis?
a. How many speratogonia per testis? Why is it important that they are self-perpetuating?
b. What happens for them to reach the egg?
c. What is the blood testes barrier?
d. Where are the spermatagonium located?
27. Describe the process by which a spermatogonium becomes a spermatozoan.
a. Describe the 4 steps
b. Describe what is formed in each step.
c. What is the final product?
28. Decribe meiosis:
a. How many chromosomes/DNA molecules in each step?
29. Compare mitosis to meiosis.
30. How long does spermiogenesis take to occur?
a. What does the conversion of a spermatid to a spermatozoan take?
b. What occurs?
c. What ability does the spermatozoa aquire in the epididymis?
31. What is the role of the Sertoli cells?
a. Where are they located?
b. What is in the basal compartment and the adluminal compartment?
c. What do the tight junctions create?
d. What embed in sertoli cells
32. Where are the leydig cells located?
a. Why is their vascularization important?
b. What are they receptors for? What are they stimulated by and what do they support?
33. What occurs in the epididymis?
a. What occurs in the seminal vesicles?
i. Why is their fructose?
ii. What do PGs do?
b. How does the prostate gland support?
c. What does the bulbourethral gland do?
34. What are the sources of GnRH, FSH, LH, testosterone, inhibin
a. Describe the role of the following:
i. HPT
ii. Ant pituitary
iii. Gonadotropin
iv. Steroli cell
v. Leydig cell
35. Answer and support the questions on slide 3
36. Why is the female reproductive system more complex?
a. Label and describe the following:
b. 	Internal genitilia
c. Accessory ducts
d. External genitilia
37. Label and describe the ligaments anchoring the ovaries
a. What are the components of the broad ligament.
b. Where are the ovarian arteries from?
c. What is the blood supply to the ovaries like?
38. Label/describe the following 
a. Tunica albuginea
b. Germinal epothelium
c. What does the ovarian cortex contain
d. Oocyte
e. Granulosa cells
f. Theca cells
g. Corpus luteum. What happens when pregnancy occurs?
h. Where is a possible site for ovarian cancer?
39. Where are the oviducts? What do they do?
a. What is the ampulla, infundibulum, fimbriae?
b. What aids the movement of the oocyte?
c. What is the visceral peritoneum supported by?
d. What can occur in the isthmus?
40. Where is the uterus located?
a. What is its major role?
b. What is it like in nulliparous women?
c. Compare internal os to external os
d. What do the cervical glands do? Why are they important?
e. Label diagrams on slide 36
41. What does the mesometrium do?
a. Lateral cervical ligaments?
b. Uterosacral ligaments?
c. Round ligaments?
d. What do they ligaments help with?
42. Describe the layers of the uterine wall?
a. Distinguish between stratum functionalis and stratum basalis?
43. Describe vascular supply to the uterus.
a. What happens during menstruation?
b. What does the uterine gland do?
c. Label slide 39
44. How long is the vagina?
a. Where is the urethra?
b. What is the passageway for?
c. What are the three layers from outside to inside?
d. What provides lubrication?
e. What do the epithelial cells do?
f. What is the hymen?
g. Why is there a stratum epithelium?
45. Label slide 41
a. Describe the role of the following external genitilia of the vagina
b. Vulva
c. Mons pubis
d. Labia majora
e. Labia minora
f. Vestibule
g. Clitoris
46. Complete slide 42

Reproductive System part 2
1. What are the two key functions of the ovaries?
a. What do the hormones a cell can produce depend on?
b. Why can steroids easily pass through permeable membranes?
c. Describe the process by which cholesterol becomes estradiol.
2. What are the 3 types of steroid hormones produced in the overian follicle?
a. Describe progestins. Where are they produced? What are they important for?
b. Describe androgens. What is their role? Where are they made?
i. What is too much T associated with?
c. Describe estrogens. Where are they made? What are they needed for?
d. What is follicular atresia?
3. Describe the hypothalmis pituitary axis.
a. What is the role of FSH?
b. Describe LH
c. What role does the hypothalamus play?
4. What is the primordial follicle?
a. What is the starting point?
b. Where is a primary oocyte arrested?
c. What does the ovary have 6 months postpartum?
d. How many primordial follicles do women have at birth.
e. Does the initiation of primordial follicle development require gonadotropic stimulation?
f. Why can we only have trisomy 21 and not involve other chromosomes?
5. Describe the process by which a oogonium becomes a secondary oocyte and then a zygote.
a. What stages are oocytes arrested?
b. What do they look like under a microscope?
c. What triggers the resumption of meiosis?
d. What is the fate of most primary oocytes?
e. What is the fate of most oocytes in which resumption of meiosis was initiated by trigger 1?
f. What is the second trigger? What does it cause?
6. How does a primordial follicle become a primary follicle?
a. What is the 3-step process?
b. What does the continued maturation of a primary follicle require?
c. Describe the slide image on slide 6
7. What is an antrum? Why is it needed in a maturing follicle?
a. What is within the inner granulosa cell compartement?
i. What happens with FSH? Vascularized?
b. What is within the outer theca cell compartment?
8. Describe the production in the theca cells and the granulosa cells.
9. What must development coincide with in order to ensure survival occurs?
a. What must a follicle do to become dominant?
b. What happens to the emergine dominant follicle?
i. What doe rising E levels cause? What stage is then set?
10. What does LH stimulate (4)?
a. What does a the minor LSH surge cause?
b. What are cumulus cells?
c. What is a cumulus-oocyte complex?
11. What occurs when the COC leaves?
12. Describe the corpus luteum. What is its role?
a. What is the lifespano of the corpus luteum without a pregnancy?
b. What is required to maintain a corpus luteum?
13. Describe the pathway on slide 14
14. What is the LH surge essential for?
a. What about the minor FSH surge?
b. What is the second half of the menstrual cycle dominated by?
c. Describe progesterones action.
d. What happens when progesterone > estradiol?
e. What happens with no pregnancy?
f. What happens on day 21?
g. How long does menstruation last? What happens with the endometrium?
h. What does a drop in FSH cause? What does the lining of the uterus rely on?
15. What occurs during the proliferation phase?
a. What develops?
b. Cell mucus?
16. What occurs during the secretory phase?
a. When is the endometrium maximally receptive?
b. Why is this called the secretory phase?
c. What is the cervical plug?
d. What happens as LH levels begin to decline?
17. What happens when an oocyte is fertilized. 
a. What does hCG rescue?
b. Describe the image on slide 17
18. Compare initial hormonal levels in males and females.
a. Where does E and T come from respectively?
b. What is estradiol responsible? How long does each process take?
19. What occurs during puberty?
a. When is there a withdrawal in steroid support?
b. What does this result in?
c. What is critical weight? Why does there need to be a ratio of fat to lean mass?
20. What is menopause?
a. When does it typically occur?
b. What is the primary cause?
c. What is perimenopause?
d. What happens when ovarian function begins to wane? Symptoms?
21. What does the loss of ovarian E affect? Cause?
22. How long after ovulation is an egg capable of being fertilized?
a. How long do sperm remain viable in the female RS?
b. What is sperm capacitation? When does it occur?
c. What does seminal fluid allow for?
d. What happens after the capacitation of sperm?
e. What can IVF do?
23. What is the acrosome reaction?
a. What do sperm bind to?
b. How many sperm can bind?
c. What happens during the acrosome reaction? Why is this important?
24. Describe the 6-step process by which sperm fertilizes an egg.
a. What is sperm the trigger for?
b. What occurs for fraternal and identical twins?
25. What happens as soon as the first sperm penetrates the perivitelline membrane?
a. Compare fast block to slow block.
b. What happens following the resumption of meiosis?
c. What follows the formation of sperm nuclear material?
26. Lable images on slide 26
a. When does implantation occur?
b. What is a trophoblast?
27. What is happening in the image on slide 27
28. Label the images on slide 28
29. Label the images on slide 29
30. When are the germinal, embryonic and fetal periods?
a. Which is the most critical?
31. How are the maternal and fetal blood supplies connected?
a. What is the placenta made of? Size?
b. What is the foramen ovale?
c. What is the ductus venosus?
32. Label the diagram on slide 32
33. What happens even though the fetus is embedded in one side of the uterus?
a. Is there direct mixing of blood?
b. Label slide 33
34. What is human chorionic gonadotropin (hCG)
a. What is its primary function?
b. How does it relate to the timing of its production and secretion by the developing embryo/fetus?
c. When can pregnancy be detected? What is it based on?
d. Describe the levels of hCG, estrogen, and progesterone over the course of pregnancy.
35. What is placental lactogen?
a. What is it structurally similar to?
b. When is it secreted?
c. What does it do? (3)
36. Where does estrogen initially come from? Function?
a. What does the placenta do with circulating androgens? What is it initially?
b. What does it do?
37. Where does progesterone initially come from?
a. How doe levels change with pregnancy?
b. What does it do to smooth muscle?
c. Describe progesterones impact in the following areas:
i. Uterus
ii. Blood vessel walls
iii. Ureters
iv. GE sphincter?
d. What are some of the consequences?
38. Describe how pregnancy imapcts the following:
a. BP
b. Pulse
c. Heart contraction
d. Blood volume
e. What is physiological anemia?
f. What does pregnancy do to the GI tract?
i. What is hyperemesis gravidarum?
39. What does pregnancy do to the urinary tract? 
a. Bladder?
b. GFR?
c. What does high progesterone promote in the kidney?? Aldosterone and estrogen?
d. Why is there an increased risk for UTIs?
40. What does pregnancy do to the cervix? Vagina? What is the vagina at risk for?
41. How does the uterus change with pregnancy?
a. What happens during the second trimester?
b. What happens by the 36th week?
c. How does blood flow change?
d. When does it contract? What are these called?
42. What are key nutrients during pregnancy? Why?
a. How does weight change?
43. Describe the action of the following hormones during parturition:
a. Oxytocin
b. Progesterone
c. What does each of the above do?
d. What does prostaglandin do?
e. What are the three stages of parturition?
44. Briefly describe the phases of parturition.
45. Compare effacement to dilation
46. What are the neuroendocrine regulation of parturition. 
a. What are the effects of oxytocin and prostaglandins?
47. When are oxytocin levels highest?
a. Why does this not induce labour?
48. Describe the positive feedback cycle between estrogen, oxytocin and prostaglandins during labour
49. How is milk produced during pregnancy?
a. What is an alveolus?
b. Describe the structure of each mammary gland
c. What drives the lactation process
50. How do estradiol and progesterone levels change during pregnancy?
a. [bookmark: _GoBack]What do they have permissive effects with?
b. What do they do to the mammary glands?
c. What does prolactin do?
d. What is secretion inhibited by? Where is it from?
e. How do levels of estradiol and progesterone change following birth?
f. Compare secretion to milk let down.
51. Describe the classical milk let down reflex.
a. What are the 2 important hormones and what do they do?
b. How does prolactin change following birth?
52. Describe the positive feedback control of lactation
53. Answer questions on slide 50.




