11.3 The Kidney & Osmoregulation

Kidneys

Define excretion

Excretion is the removal from the body of the waste products of metabolic activity

Identify the nitrogenous waste produced by the following animals:

Ammonia (which is very toxic but very water soluble)

D o
Bird Uric acid (which requires minimal water to flush)

Urea (which is non-toxic and so can be stored at higher concentrations)
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Distinguish between the excretory systems of insects and mammals

Mammals possess autonomous kidneys

State the functional unit of a kidney
Nephron



Annotate a diagram of a nephron

Proximal convoluted tubule

Osmoregulation

Distinguish between osmoconformers and osmoregulators

Osmoconformers match their internal osmolarity to that of the environment

Identify the three stages of urine formation and where each stage occurs

Stage Location
1 Ultrafiltration Glomerulus / Bowman's capsule
C
2 Selective reabsorption onvoluted fubules

(mainly proximal but some distal)

3 Osmoregulation Loop of Henle / collecting duct

Explain the process of ultrafiltration



Describe the selective reabsorption of glucose, salts and amino acids by the nephron

Selective reabsorption involves the reuptake of usable substances from filtrate

Explain, using the diagram, how the loop of Henle maintains hypertonic conditions in the medulla
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The loop of Henle creates a salt gradient within the medulla Cortex: Low salt, high water
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Explain the role of ADH (vasopressin) in maintaining the water balance of the blood

The level of water drawn from collecting ducts is controlled by the hormone antidiuretic hormone (ADH)

Outline an adaptation to the kidneys of desert mammals that increases water conservation

Animals living in arid / dry habitats have long loops of Henle (1 water reabsorption)



Explain the difference in the concentration of molecules within the blood plasma, filtrate and urine

Component Blood Filtrate Urine Reason
Protein Present Absent Absent Remains in blood due to ultrafiltration
Glucose Present Present Absent Selectively reabsorbed in tubules
Urea Present Present Present Eliminated (nitrogen waste product)
Water Present Present Present Variable gxcrehon to r'egulcn‘e. water
levels in body (osmoregulation)

Identify four substances that can be detected via urinary tests, and the significance of a positive sample

1 Glucose: Presence in urine indicates diabetes

Outline the consequences of dehydration and overhydration

Dehydration

Dehydration causes blood pressure o drop and heart rate rises to compensate

Overhydration

Overhydration can potentially lead to tissue damage (cells lyse from osmosis)

Outline two methods for the treatment of kidney failure

Kidney dialysis involves the external filtering of blood in order to remove metabolic wastes




