Homeostasis
Homeostasis is the ability of an organism to maintain a constant internal environment. 
The internal environment refers to the surroundings of the cells in multicellular organisms. The internal environment in humans is tissue fluid. 
Examples of Homeostasis in humans include 
· The skin controls the body temperature close to 37OC
· Blood pH and tissue fluid pH is kept close to 7.4 by the kidneys 
· The liver and the kidneys prevent the build up of toxic wastes in the body 
· The respiratory system maintains sufficient oxygen levels 
· The levels of glucose in the blood plasms is regulated by the hormone insulin (endocrine gland)
The need for homeostasis is as follows; 
· to function at their most efficient rate e.g. 37oC for human enzyme reactions 
· to function independently of external conditions e.g. humans in winter (frogs can’t control internal environment and therefore have to hibernate in winter to conserve energy).
· to allow for slight changes in internal conditions when necessary e.g. body temp. falls (1oC) during sleep and rises during an infection in order to destroy invading micro-organisms 

HOMEOSTASIS IN PLANTS

Water Levels– Absorbed through roots by osmosis and distributed by xylem.  Lost through stomata by transpiration.
Often leaves adapted to reduce water loss – thick waxy cuticles on leaves prevent water loss
Minerals – enter roots by diffusion and active transport.  Distributed by xylem.
Food – made by photosynthesis. Phloem distributes the food.
Oxygen – diffuses in from the soil and air.  Oxygen is lost through the stomata and the lenticels.
Invaders – plants defend against other organisms by having a cuticle, cellulose cell wall, bark, poisonous waste products and seeds with hard shells.
Temperature regulation in animals 
Body temperature must be controlled in order to regulate enzyme-controlled reactions. 
Ectotherms are animals who gain or lost body heat to their external environment. Their temperature varies with environmental temperature. Example – fish, frogs and lizards
Endotherms are animals that generate their own body heat from metabolic reactions – their temperature is constant. Example – dogs, cats and humans. 

The Skin 
The skin regulates body temperature. The skin is made of 3 layers – the outer Epidermis, the inner Dermis and the adipose tissue layer which contains fat-rich cells.
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Epidermis – outer layer where cells are continuously dividing by mitosis to produce new epidermal cells. The protein Keratin is found here which hardens the new cells. Melanin (pigment) is produced here which gives colour to the skin. 
Dermis – inner layer of connective tissue containing the protein collagen. 
Functions of the Skin
· Protection:
Melanin protects body from harmful U.V. light.
Skin Prevents entry of pathogens.
· Excretion:
Sweat glands secrete sweat i.e. water, salts, urea.
· Sense organs
Receptors for pain, pressure, touch, hot and cold.
· Vitamin production:
Vitamin D (fat-soluble vitamin) is produced in skin following exposure to UV radiation.  Vitamin D helps to absorb calcium in the ileum.
· Food store
Fat in adipose tissue.

· Temperature regulation
Warm conditions:
· Blood vessels dilate (expand), so blood flows to the surface, where heat is lost from the surface of the skin - Vasodilation
· Sweating cools the skin.
· The hair is flattened by the relaxation of the erector muscles.  This allows free movement of air over the hairs and this in turn has a cooling effect.
· Decrease in metabolism.

Cold conditions
· Blood vessels constrict (narrow) so that blood is diverted away from the surface to the deeper layers - Vasoconstriction
· No sweating - little evaporation occurs and hence there is no cooling effect.
· The hair is raised by contraction of the erector muscles, air gets trapped in the spaces between the hairs.  The air is warmed by the body and acts like an insulator – Piloerection. 
· Increase in metabolic rate and shivering muscles produce more heat.
· Fat under skin insulates body from heat loss

