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What is Osmoregulation?

Osmoregulation is the process by which
animals control solute concentrations and
water.

- Form of Homeostasis

Types!

- Pee

- Sweat

- Tears



Evolutionary Importance

Osmoregulator- They control their

Osmoregulatory
Osmoconformer- They are iIsoosmotic with their

surroundings
Animals that lay eggs can turn their waste Iinto

solutes to not hurt them
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Protonephridia- a network of dead end tubules connected to external openings.
- occur in flatworms
Cilia attract water and solutes from the blood.
- then its excreted.
-low solute concentration.
Metanephridia- in excretory organs that open internally, cilia draw fluid into a
collecting tubule, tubule opens to the outside (bladder).
- Found in earthworms
Malpighian tubules- way that arthropods excrete
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EXcretory System

Kidneys- Filters the blood, the waste is excreted
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http://youtu.be/apUeuBA8Rgk



Bladder System

-The renal artery pumps blood through the

kidneys

- The renal vein then drains the blood

-The Ureter Is where the blood exits the kidney
-Drains into the urinary bladder

-Exits through the urethra



Renin-Angiotensin-Aldosterone

-The RAAS involves a specialized tissue called the Juxtaglomerular apparatus
(JGA), located near the afferent arteriole that supplies blood to the glomerulus.
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Diseases and Disorders

Kidney Cancer- cancer affecting your kidneys
Diabetes- can't produce your own Insulin
Jrinary Tract Infections- An infection in you're
urinary tract

Antiphospholipid syndrome- your immune
system attacks normal proteins in the blood,
forms blood clots in the kidneys




Different types of Wastes

Ammonia- needs a lot of water, happens in aquatic
creatures, toxic, excreted in large volumes

Urea- low toxicity, stored safely at high concentrations, little
water loss, downside= costs a lot of energy to convert
ammonia to urea

Uric Acid- In insects, reptiles, birds. non toxic, doesnt
readily dissolve in water, semi solid paste excretion, very
little water loss, requires more energy than urea



Energetics of Osmoregulation

-Osmoregulators expend energy to maintain
osmotic gradients.

- do this by active transport.
-If an animal has a very different osmoregularity
than its surroundings, then it has to expend
more energy.
-Osmolarity- the total solute concentration
expressed as moles of solute per liter.



Transport Mechanisms

-Transport Epithelium- one or more layers of
specialized epithelial cells that regulate solute
movements, move specific solutes in controlled
amounts In specific directions, usually arranged
In complex tubular networks with extensive
surface area.



Interdependence of the system with other body systems

-The kidneys rely on blood flow to remove
waste

- The endocrine system is the major controller
of the excretory system

-The circulatory system with blood helps move
blood

- The urinary system relies on the digestive
system to bring waste to excrete



Regulation Mechanisms

-The Hypothalamus monitors the amount of
water in the body

-The Antidiuretic Hormone causes more water
to be retained by the kidneys when water levels
are low

-Aldosterone causes the retention of water Iin
the body by increasing levels of sodium and
potassium in the blood.



Urinalysis and Tests

- Its the analyzing of urine. It involves the examining
the appearance, concentration, and content of urine

- 3 ways to analyze
- Visual- simply looking at the urine
-Dipstick test- Place a stick with chemical { —
In the urine
- Microscopic test- place it under a microscope
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Osmoregulation and hormone control

-Antidiuretic Hormone- also called vasopressin and is
produced Iin the Hypothalamus of the brain and stored in
the posterior pituary gland.

- Osmoreceptor cells in the Hypothalamus monitor
the osmolarity of blood and regulate the release of ADH to
the posterior pituary.

-An increase in the osmolarity above 300 mOsm/L
cause more ADH to be released into the blood stream

- Eventually make the epithelium more permeable to
water.



Thermoregulation

- Helps maintain core internal body
temperature

- Endotherms- regulate own internal
body temperature

- Ectotherms- Rely on the external
environment to help with regulation of
their own body
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