Chapter 25: Urinary System

I. Kidney Anatomy Fig. 25.1

   A. Location and External Anatomy-Retroperitoneal, cortex, medulla and pelvis

   B. Blood/Nerve supply Fig. 25.4

   C. Nephron Fig. 25.5-

          1. cortical and juxtamedullary

          2. Capillary beds (glomerulus-produces filtrate)

          3. peritubular-reclaims filtrate

          4. Filtration membrane-three layers-allows free passage of water and solutes

II. Kidney Function: Three major processes

        1. Filtration

        2. Reabsorption

        3. Tubular secretion Fig. 25.10 and 25.4

   A. Regulation of Glomreular Filtration

        1. Intrinsic-myogenic 

        2. Extrinsic-sympathetic nerves-norepinepherine, rennin and Angiotensin

    B. Tubular Reabsorption

        1. Selective transport-epithelial vessels

        2. Active Transport of Na+-electrochemical gradient

        3. Passive transport-osmosis and diffusion and facilitated diffusion

            Table 25.1 What happens where.

        4. Tubular Secretion-disposes of stuff bound to proteins, urea, uric acid, excess K+    and thus controls the pH of blood.

    C. Regulation of Urine concentration and Volume

       1. Medullary Osmotic gradient Fig. 25.15-countercurrent multiplier
           a) The descending loop is relatively impermeable to water and pumps solutes

           b) The ascending loop is the reverse Fig. 25.16

       2. Renal Clearance: the volume of Plasma that is cleared of a substance in a given time. RC =UV/P 

III. Physical Characteristics of Urine-color, clarity, pH, chemical composition, etc.

     There is a complete list of values for urine analysis in the Appendix

IV. Accessory structures

   A. Ureters-Fig. 25.20 3 layers, stretch with urine-contraction push urine to bladder.

      1. renal calculi-stones (many causes) usually use ultrasound to break up

   B. Urinary Bladder-trigone area-affected by infections

   C. Urethra-thin walled, internal sphincter (vol), longer in male and surrounded by prostate gland at base of bladder. Females at higher risk for infections-dysuria.

   D. Micuurition-urination and voiding

      1. detrusion muscle contacts

      2. internal sphincter opens

      3. external sphincter muscle opens 

  E. Pons areas in brain has reflex centers for automatic functioning, but conscious control can override signals.

   F. Developmental Aspects-3 different sets of “kidneys” develop from mesoderm-kidney function lowers with age

