Dr. Winstead’s Outline on Excretory System = Urinary System (for test 6)

A. Function – Kidneys clean blood and filter about 8 quarts of blood every hour.

Kidneys only process plasma – not blood cells.

Functions:

1. elimination of cellular waste byproducts, e.g., ammonia e urea

2. regulation of water concentration in blood.

3. regulation of electrolytes in blood.

4. maintaining acid-base balance of blood.

Overall, excretory system plays major role in homeostasis – recall the maintenance of a stable internal environment.
B. Components and Structures
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C. Internal Structure of Kidney
Renal Cortex

Renal Medulla

Renal Pelvis
D. Structure of the Nephron – basic functional unit of the kidney.  Each kidney contains about one million nephrons.

1. Tubular Component


a) Bowman’s Capsule


b) proximal tubule


c) loop of Henle


d) distal tubule


e) collecting duct

2. Vascular Component


a) arterioles / capillaries


b) glomerulus – capillary bed


c) venules / veins
E. Nephron Mechanisms


1. Glomerular filtration


2. Tubular secretion


3. Tubular Reabsorption

Nephron only processes blood plasma
Each substance in plasma handled in characteristic manner by nephron, i.e., by particular combination of filtration, secretion, and reabsorption.

illustration of mechanisms
Excretion is elimination of urine from body – by way of collecting ducts and urinary bladder.

Constant amount of water maintained in body by controlling output.

Water elimination finely controlled by hormones.

Examples of processing particular substances:

Waste Urea:

   1. some filtration
   2. much secretion (by active transport)
   3. some reabsorption



implies much urea in urine.
Glucose:

   1. some filtration
   2. no secretion (no active transport)
   3. total reabsorption (by active transport)



implies no glucose in urine.
Water (& electrolytes):

   1. some filtration
   2. no secretion (no active transport)
   3. less reabsorption than filtration



implies water in urine.

Reminder: Body tends to maintain a constant amount of water in body by control of output – more finely regulated by hormones.

Kidney excretion is only means of regulating a decrease of water.

We do lose water through other “uncontrolled” means, e.g., respiration, sweat, defecation.

Hypothalamus alerted to need for water and produces thirst sensation.

Sweat is actually dilute urine.

F. Acid – Base Balance in Blood

Proper acid – base balance essential for proper metabolism.

Blood slightly alkaline with pH of 7.4.  Critical limits for life 7.1 – 7.7.

Acidity is measure of number of hydrogen ions H+.

Hydrogen ions increased in body by eating acidic foods, exercise, and breaking down fats.

To get rid of hydrogen ions body actively eliminates uric acid in urine– most effective way of getting rid of the H+.

