Chapter 25B: Human Excretory System
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Structures

· Kidneys – Form urine to remove nitrogenous waste

· Ureters

· Urinary Bladder

· Urethra

Formation of Urea

· Waste product of amino acid and nucleic acid breakdown is ammonia (NH3)
· Ammonia is highly toxic

· Converted to urea by the liver
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Urea is carried in the blood plasma to the kidneys via the aorta ( renal arteries
· Blood is filtered through renal capillaries in kidney

· Filtered blood leaves via renal veins ( inferior vena cava
Nephron

· Basic functional unit of the kidney

· Tube-like structure which filters blood to form filtrate

· Selectively modifies the filtrate to form urine

· About 1 million in each kidney

Parts of the Nephron

· Bowman’s Capsule – cup like structure which encases a network of ~50 capillaries (glomerulus)

· Proximal Tubule

· Loop of Henle

· [image: image3.jpg]Bowman’s capsule

Arteriole
from renal
artery

Arteriole

from glomerulus o Distal

tubule

Branch of
renal vein

From
another
nephron

Collecting
duct

Loop of Henle
with capillary 1
network

Oaason Viesey Longrman, e



Distal Tubule

· Collecting Duct
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Urine is Formed in 4 Steps

· Filtration

· Reabsorption

· Secretion

· Excretion

Filtration

· Unfiltered blood enters the nephron in a ball of capillaries = glomerulus

· Capillaries of glomerulus have pores

· Blood pressure forces small solutes in the plasma out of capillaries into the Bowman’s capsule of nephron

· Blood cells, large proteins, platelets are not filtered out b/c of their size 

· Filtrate includes salts, a.a., glucose, water, urea

Reabsorption

· Filtrate is refined as it moves through the proximal tubule, loop of Henle, distal tubule, and collecting duct

· Glucose, salt, and a.a. are pumped out of filtrate via active transport

· Water follows behind solutes via osmosis

Secretion

· Refines the filtrate

· Nephron actively pumps ions such as H+ if there is an excess in the blood

· Keeps blood from becoming acidic

· Also eliminates certain drugs & toxins if present in the blood

Proximal Tubule

· Active transport pumps glucose, a.a., and NaCl into interstitial fluid

· Water and HCO3- follow by diffusion

· Some poisons and excess H+ are secreted into the proximal tubule

Loop of Henle

· Dips into the inner medulla region of the kidney

· Medulla has a high [Na+]

· Descending loop is permeable to water = osmosis of water out of the filtrate

· Ascending loop = Na+ is actively pumped out of filtrate

· Reduces volume of water and concentration of sodium in the filtrate

Distal Tubule

· Sodium and Bicarbonate ions actively pumped out

· Some drugs/poisons and H+ secreted into the tubule

Collecting Duct

· Passes filtrate into the renal pyramid which lead to ureters

· Collecting duct goes down into the concentrated inner medulla region

· Water diffuses out = osmosis

· Some sodium and urea is actively pumped out

Urine

· Material that remains after reabsorption and secretion = urine

· Mixture of salt, urea, and water

· All collecting ducts empty urine into renal pyramid

· Renal pyramid leads to ureter

