ANP 1107

Maintenance and Continuity of the Human Body:
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Digestive and Urinary Systems, Metabolism, Immunity and Reproductive Systems
1. The Digestive System
  (5 lectures)

 
1.1 Summarize the general anatomical features of the digestive system

1.1.1. differentiate between the components of the alimentary canal and the accessory digestive organ
1.1.2. describe the relationship between the various digestive organs and the peritoneum
1.1.3. outline the blood supply serving the main components of the GI tract

1.1.4. describe the histology of the GI tract wall
1.2 Describe the functional anatomy of the GI tract

1.2.1. describe the functional anatomy of the mouth, pharynx & esophagus

1.2.2. describe the functional anatomy of the stomach

1.2.3. describe the macroscopic and microscopic anatomy of the small intestine

1.2.4. describe the functional anatomy of the liver & gallbladder

1.2.5. describe the functional anatomy of the pancreas

1.2.6. describe the anatomy of the large intestine

1.3 Describe the region-specific digestive activities of the GI tract and their regulation

1.3.1. list, define and provide examples of the 6 digestive processes

1.3.2. summarize the basic concepts pertaining to the control of digestive function
1.3.3. describe the digestive activities associated with the oral cavity and their regulation

1.3.4. describe the voluntary & involuntary regulation of deglutition; define & indicate some potential causes of heartburn

1.3.5. describe the digestive functions of the stomach and their regulation
1.3.6. summarize the digestive roles of the liver and gallbladder & their regulation
1.3.7. describe the exocrine function of the pancreas and its regulation
1.3.8. summarize the digestive functions of the small intestine and their regulation
1.3.9. summarize the chemical digestion of carbohydrates, proteins, lipids & nucleic acids
1.3.10. outline the processes by which the various nutrient breakdown products are absorbed by the small intestine
1.3.11. describe the digestive functions (& regulation) of the large intestine
1.3.12. describe the neural regulation of defecation
2. Regulation of Metabolism and Body Temperature (January 26, 31, February 2, 9; David Lohnes) 
2.1 Review the metabolic pathways and their interactions
2.2 Define the absorptive state and justify the key role of insulin in its metabolic regulation
2.3 Define the postabsorptive state and describe the roles of glucagon and other supporting mechanisms in the maintenance of blood glucose levels
2.4 Describe the metabolic consequences of the two types of diabetes mellitus
2.5 List the various hepatic functions associated with metabolism
2.6 List and describe the 4 major types of lipoproteins
2.7 Describe the synthesis of thyroid hormones and its regulation
2.8 List the metabolic processes regulated by thyroid hormones
2.9 Define basal metabolism and total metabolism and identify the factors that influence them
2.10 Discuss the mechanisms of appetite regulation
2.11 Describe and explain the mechanisms of heat exchange
2.12 Explain the mechanisms for the control of body temperature
3. Introduction to the Immune System (October 22,  24)

3.1 Distinguish between the non-specific (cellular & chemical) and specific (humoral and cell-mediated immune responses) mechanisms of defence
4. Renal System (October 29, 31, November 5, 7, 14) 
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4.1 Describe the gross & microscopic anatomy of the male & female urinary systems 

4.1.1 describe the gross anatomy of the kidneys, including the blood & nerve supplies

4.1.2 describe the structure of a nephron; differentiate between cortical & juxtamedullary nephrons

4.1.3 describe the structural organization of the juxtaglomerular apparatus

4.1.4 differentiate between micturition pathway in males versus females 

4.2 Describe the nephron as the functional unit of the kidney

4.2.1 list the 2 primary & 4 additional functions carried out by the kidneys

4.2.2 define glomerular filtration, tubular reabsorption, tubular secretion; differentiate between filtrate & urine

4.2.3 describe the functional anatomy of the filtration membrane

4.2.4 define net filtration pressure

4.2.5 define glomerular filtration rate; be aware of normal value

4.2.6 list & describe the 3 regulatory influences on GFR

4.2.7 indicate the importance of tubular reabsorption; distinguish between active and passive tubular reabsorption; list 3 substances that are not reabsorbed & indicate why

4.2.8 link tubular reabsorption with different regions of the renal tubules

4.2.9 list (giving examples) 4 functions associated with tubular secretion

4.2.10 describe the role of the countercurrent mechanism in the regulation of urine concentration & volume; define osmolality; define osmosis

4.3 Describe the regulation of urine concentration & volume

4.3.1 explain the influence of ADH on urine concentration and volume

4.3.2 define diuretic & provide some examples

4.3.3 define renal clearance & express this parameter in terms of U, V & P

4.3.4 describe the physical characteristics of urine & summarize its chemical composition; be aware of key body constituents that shouldn’t be in urine

4.3.5 describe the regulation of micturition

4.3.6 define renal failure; indicate potential causes & options for treatment

4.4 Demonstrate understanding of the role of the kidneys in fluid & electrolyte balance (Ch. 26)

4.4.1 define the fluid compartments

4.4.2 remind yourselves of the differences between electrolytes & non-electrolytes and of the key electrolytes in ICF & ECF

4.4.3 define water balance; describe the thirst mechanism

4.4.4 justify the role of sodium as the only solute exerting significant osmotic pressure and describe the influences on sodium balance of: aldosterone, cardiovascular baroreceptors, ADH and ANF

4.4.5 outline the main features of potassium balance

4.4.6 outline the main features of calcium and phosphate balance

4.4.7 describe the 3 mechanisms of acid-base balance used in the body; describe in detail the 3rd mechanism – the role of the kidneys
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5. The Reproductive System  (November 19, 21, 26, 28, December 3, 5)
5.1. Describe the anatomy of the male reproductive system

5.1.1. describe the gross & microscopic anatomy of the testes
5.1.2. describe in detail the pathway followed by sperm from the epididymis to the exterior of the body

5.1.3. localize & describe the structure of the male reproductive accessory glands

5.1.4. describe the structural organization of the penis as a copulatory organ

5.1.5. describe the composition of semen
5.2. Describe the regulation of male reproductive function

5.2.1. differentiate functionally between Sertoli & Leydig cells

5.2.2. distinguish steroid hormones (both structurally and functionally) from amino acid-based hormones
5.2.3. describe the hypothalamic & pituitary regulation of steroidogenesis in the male

5.2.4. outline the main steps in spermatogenesis

5.2.5. define blood-testis barrier & outline the functions of Sertoli & Leydig cells in supporting spermatogenesis

5.2.6. describe the functional contributions of the epididymis & the accessory organs to the production of semen

5.3. Describe the anatomy of the female reproductive system

5.3.1. describe the gross and microscopic anatomy of the ovaries

5.3.2. describe the gross and microscopic anatomy of the oviducts
5.3.3. describe the gross & microscopic anatomy of the uterus

5.3.4. describe the anatomy of the vagina & the external genitalia

5.4. Describe the regulation of female reproductive function

5.4.1. describe ovarian steroidogenesis as a compartmentalized process

5.4.2. describe the hypothalamic & pituitary regulation of steroid hormone production in the female

5.4.3. describe ovarian follicular development & its hormonal regulation

5.4.4. describe ovulation & its regulation

5.4.5. describe the corpus luteum as a transient endocrine structure

5.4.6. describe the cyclical regulation of the uterine endometrium
5.4.7. outline briefly the hormonal regulation of puberty

5.4.8. define menopause & summarize its effects on female physiology

5.5. Describe the process of oocyte fertilization & summarize the main features of early embryonic development up to implantation

5.5.1. define sperm capacitation & indicate its relevance to fertility

5.5.2. describe the acrosome reaction

5.5.3. define polyspermy & briefly describe the fast & slow blocks to polyspermy

5.5.4. define zygote; summarize the developmental steps that occur while the embryo is traversing the oviduct

5.5.5. define morula, blastocyst, hatching

5.6. Summarize the hormonal regulation of pregnancy, parturition & lactation

5.6.1. describe the dual functions of the placenta: endocrine & exchange

5.6.2. outline briefly the influences of pregnancy on the CV, digestive, urinary & reproductive systems of the mother

5.6.3. reminder of the importance of good nutrition during pregnancy

1.6.4 list the 3 stages of parturition

1.6.5 summarize the neuroendocrine regulation of the onset & completion of parturition

1.6.6 describe pregnancy-associated preparation for lactation & the roles of prolactin & oxytocin in supporting milk production & milk let-down

1.6.7 explain how lactation is maintained
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