HOMEOSTASIS
At all stages of the life of a mammal the cells of the body are provided with a constant supply of the things they need.

There is a buffering of the fluctuation of the environment so that the cells in a mammal may live even though the conditions outside the body are not good.

Such environmental fluctuations include:

· WATER
· 
pH

· 
OXYGEN

· 
TEMPERATURE

· 
NUTRIENTS (e.g.. glucose, ions)

· 
LEVEL OF TOXINS AND OF WASTE PRODUCTS

· 
SALINITY (OSMOTIC PRESSURE)
Because the cells have a fluid bathing them whose chemical composition and temperature is VERY CONSTANT these cells are able to function equally well in the tropics or the arctic, in the ocean, in fresh water or in the desert.

HOMEOSTASIS = maintenance of constancy of the INTERNAL ENVIRONMENT
where the `internal environment' = the INTERCELLULAR FLUID (the medium in which body cells are bathed) - also known as INTERSTITIAL or TISSUE FLUID.
BASIC PRINCIPLES OF HOMEOSTASIS
1.
Whenever a condition (e.g.. temp; glucose level in blood etc.) deviate from a set point 

or NORM (e.g.. 37 C; 90mg glucose per 100cm  blood) the corrective mechanism is 

triggered by the very entity which is to be regulated, ie. homeostasis involves a 


self-adjusting mechanism of the control process being built into the system.

2.
In the case of e.g.. glucose regulation an increase in the amount of glucose triggers a 

process to decrease it.  Conversely, a decrease in the glucose level triggers a process 

to increase it.  In both cases the result is a reasonably constant level of glucose.  


When a change in an entity brings about the OPPOSITE EFFECT this is known 

as a NEGATIVE FEEDBACK mechanism.
 
Sometimes the corrective mechanism leading to NEGATIVE feedback breaks down 

with the result that a deviation from the norm initiates FURTHER deviation.  This 
is known   as POSITIVE FEEDBACK.

e.g.. Once the temperature regulating mechanisms fail ,the metabolic rate goes on 


climbing even if the environmental temp. is no longer increased.  This is because every 

time the metabolic rate increases it generates more heat which increases the metabolic 

rate a bit more, and so on.


It is difficult to think of any household situation in which positive feedback  systems 

operate.  When a baby is born, contractions of the womb become progressively 


stronger as the head is pressed down into the vagina (birth canal); this is a positive 


feedback system that results in the expulsion of the baby from the mother's womb.


Another physiological example can be seen in the generatic of a nerve impulse where 

Na+ (sodium ions) crossing the nerve cell membranes stimulate further Na+ to cross.  

(see later)  This process only lasts for a brief moment.


It is clear from the examples of POSITIVE FEEDBACK (above) that (i) under 


normal conditions it is UNCOMMON since (ii) the end result  is a further increase or 
further decrease in the entity concerned and hence CONSTANCY IS AVOIDED.
3.
Homeostasis must necessarily involve FLUCTUATIONS, small though these may be.  



Only by deviating form the NORM can the mechanism be brought into play.

4.
The feedback system must have:

· RECEPTORS (or SENSORS) capable of detecting the change;

· a CONTROL MECHANISM (or MONITOR) capable of initiating the 



appropriate corrective measure;

· EFFECTORS which can carry out these corrective measures.

As a simplified example, consider the movement of fluid through a pump - to make this a physiological system, assume that the fluid is blood and the pump is a heart.  The function to be controlled homeostatically is the rate of outflow of blood from the heart, so this is the output and there must be a sensor that measures the rate of outflow.  This sensor transmits its measurements to the monitor, which compares the actual with the required output; the monitor sends signals to the pump - the heart muscle - and so adjusts the rate of pumping when the output is different from the set level.                                                                                                                                                                                                                                                                                                                                                                                            

