Homeostasis:  Extra Extra---- Read All About IT!
I:  Homeostasis: the ability to recognize and respond to external stresses in a self-

preserving manner.

Stress: anything that upsets a homeostatic system.
Determinism: a philosophy where every event, act, or decision is the inevitable consequence of a cause – such as physical, psychological, or environmental conditions, that are out of your control.  Determinism suggests that homeostasis is independent of human control, that is, homeostasis is an autonomic function of an organism.

II: Homeostatic system: a system that has the ability to recognize and respond to external 

stresses in a self-preserving manner:

· The homeostatic system (also know as the negative feedback loop) begins with a stimulus; 

· the response to this stimulus begins with the receptor; 

Q1: Name all 5 receptor types!

· the receptor triggers the regulator (also known as modulator) along the sensory pathway; 

· the regulator creates a motor response in triggering the effector along the motor pathway.  

· The action of the effector is monitored, yielding a feedback to the initial receptor, so that the receptor can make the appropriate changes to the system – ultimately to maintain stability.  

III: Characteristics of a homeostatic system include: 

· limits (the uncontrollable extremes of a homeostatic system), 

· energy requirements (the small amount of energy released in the regulator is greatly amplified by the effector, consequently, the actions of the system use more energy), 

· feedback (homeostatic systems are arranged in a cycle, as feedback allows the regulator to monitor the effector), 

· overshoots (homeostatic systems may oscillate around its optimal point; excessive reduction of a stimulus is a negative overshoot, while insufficient reduction of a stimulus is a positive overshoot), 

· errors (functional or structural failures of the homeostatic system). 

IV:  Parts of the Homeostatic system


Stimulus: exterior/environmental conditions that yield a response within a 

homeostatic system.

Receptor: the structure capable of detecting change in the environment and 

passing that information on.

Regulator: the structure that controls the levels of activity of the receptor and the 

effector.

Effector: the structure that carries out the action determined by the regulator.

Feedback: allows the regulator to monitor the actions of the effector in order to 

send out new commands.


Negative feedback: informs regulator of the response made; negates original stimulus.


Positive feedback: creates a dependency in which stimulus is continually increased. 

Optimal point: the desired result of a homeostatic system.

V: Control system: homeostatic system.  

· Control systems require energy (most energy is spent in the effector’s processes), 

· involve negative feedback, 

· function by trial and error (amount oscillates around optimal point), 

· have limits of efficiency, 

· may exhibit redundancy (activity is repeated, increasing accuracy of results – the hormones calcitonin and parathyroid hormone are examples of redundancy, as their functions are similar).

VI: Types of control systems:

A) Closed control system: nothing enters or leaves (closed control systems do not exist in biological systems).



          Closed control system graph
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purpose of the Endocrine
System

The main function of the endocrine
system is to control and regulate body
functions. It does not have its own vessels
and transport system, so it works by renting
the circulatory system's vessels as a
transport system for its chemical
messengers. Because messages are
transported by the blood, they are slower.
Their effect, however, is much longer than
nervous control and regulation. The
messages are transported chemically, in the

form of hormones.

Hormones

Hormones are biochemical molecules
and are usually proteins or steroids. They act
as regulators and are produced by the
endocrine glands and secreted into the blood.
Hormones “stir up" action in target organs.
Examples of hormones include growth
hormone, testosterone and estrogen.

There are three types of hormones
that are classified by the location of the
target organ or cell. Endocrine homones act
in locations other than where they are made.
Autocrine hormones act on the same cells
where they were made. Paracrine hormones
act on cells which are along side the cell

where they were made.

Glands

There are two types of glands. One
type is called exocrine and the other is called
endocrine.

Exocrine glands produce secretions that are

released into tubular ducts or out of the body.

Endocrine glands are ductless and generally
produce hormones. These glands release
regulating hormones into the blood; however,
they are strictly controlled by the master
gland that is located in the brain with the
other top-level executives. One could think of

the glands as substations of the brain.

Pituitary Gland

The pituitary gland is often called the ’
master gland. because it controls all of the
substations or endocrine glands throughout
the body. This gland is located in the brain
and responds to nervous sensations and
chemical releases from a part of the brain
called the hypothalamus. The hypothalamus
which is constantly monitoring the blood is
the boss of the pituitary gland. The pituitary
gland releases a variety of hormones into the
blood stream. The pituitary gland is divided
into two major areas - the posterior and the

anterior portions.









-amount is constant with time
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-energy and matter is not exchanged


B) Open control system: dynamic equilibrium – changes within certain limits (do existin biological systems).



Open control system graph






-amount oscillates around optimal point






-homeostasis 




Thermoregulation: the ability of an organism to maintain its internal body temperature at a suitable level despite temperature fluctuations of the external environment.  Process: heat sensors in the skin are stimulated by external temperature fluctuations ( sensory nerve impulses to the hypothalamus ( motor nerve impulses ( thermoregulation.  When the external environment is at a lower temperature than the internal environment: blood vessels constrict, less blood travels to the surface of the skin, shivering.   When the external environment is at a higher temperature than the internal environment: blood vessels dilate, more blood travels to the surface of the skin for radiation of heat, sweat glands are activated.

Poikilotherms: organisms whose body temperature is regulated by the environment.

Homeotherms: organisms capable of maintaining a homeostatic body temperature regardless of external environment fluctuations.

Osmoregulation: the ability of an organism to maintain internal water and ion concentrations at a suitable level.  Process: osmoreceptors detect insufficient or hyper-sufficient concentrations of water/ions in the body ( sensory nerve impulses to hypothalamus ( osmoregulators monitor and adjust water/ion concentrations.  The kidneys are responsible for osmoregulation, sustained by the hormones aldosterone and ADH.
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