Chapter 25A: Homeostasis

Homeostasis

· The external environment of an organism fluctuates

· Organism must contain stable internal body conditions

· Homeostasis = maintenance of a steady state in the body = an ACTIVE process

· Allows only a narrow range of fluctuation through control mechanisms

Thermoregulation

· Maintenance of internal body temperature within a narrow range

· Allows cells to function efficiently
Ectotherms vs Endotherms

· Ectotherms – an animal that warms itself mainly by absorbing heat from its surroundings

· Ectotherms’ body temp usually fluctuates with the surroundings

· Endotherms – an animal that derives most of its body heat from its own metabolism

· In general, endotherms maintain a fairly constant body temperature
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Skin – 3 Functions

1. Protects body from microbial invasion and environmental stress

· Melanocytes – specialized epidermal cells produce the pigment melanin
· Melanin protects body from UV rays

2. Receives stimulus (pressure & temp)

3. Thermoregulatory organ – conserves and releases heat from the body

Sweat Glands

· Secrete a mixture of water, dissolved salts, and urea via sweat pores in the skin

· As sweat evaporates, the skin is cooled

· Sweating is under autonomic (involuntary) nervous control = the hypothalamus in the brain

Skin & Thermoregulation

· Subcutaneous fat in the hypodermis insulates the body.

· Hair traps and retains warm air at the skin’s surface

· Muscles can generate heat by contracting rapidly (shivering)

Skin & Thermoregulation

· Blood vessels in the dermis can be dilated or constricted to maintain temperature

· Vasoconstriction = constriction of blood vessels; keeps heat inside body, away from cold atmosphere

· Vasodilation  = Dilation of blood vessels; dissipates heat from the body

Alternate Mechanisms

· Panting = cooling mechanism that evaporates water from the respiratory passageways

· Fur = traps and conserves heat
· Torpor = temporary decrease in activity in response to extreme hot/cold conditions (e.g. hibernation)

Excretion

· An element of homeostasis

· Removal of metabolic wastes produced in the body

· NOT the same thing as elimination = removal of indigestible materials

Types of Metabolic Wastes

· Carbon Dioxide = Cellular respiration

· Water = Cellular respiration & dehydration synthesis

· Nitrogenous wastes = amino acids/proteins

Nitrogenous Wastes

· Nitrogen-containing

· Result from the breakdown of proteins and amino acids

· Include ammonia, urea, and uric acid

· Nitrogenous wastes are toxic and therefore, must be excreted 

Disposal of Nitrogenous Wastes

· Waste is first produced as ammonia

· Ammonia excretion works only for aquatic organisms = diffuses out of cells and out of body

· Mammals/amphibians convert ammonia to urea which is less toxic and can be stored in body; excreted with water

· Birds/insects/reptiles produce uric acid; saves water

Online Resources

Skin & the Integumentary System

http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookINTEGUSYS.html#Follicles%20and%20Glands
Homeostasis & Thermoregulation

http://www.uwc.ca/pearson/biology/syllabus/humanhealth/homeostasis.htm
Thermoregulation

http://www.bris.ac.uk/Depts/Physiology/Staff/DOB/teaching/Thermo.html
Body temperature during exercise (includes info on heat stroke)

http://entertainment.howstuffworks.com/sports-physiology4.htm
