
1. Cells, the fundamental units of life, exchange nutrients 
and wastes with their surroundings: 

The intracellular fluid is “conditioned by”…

the interstitial fluid, which is “conditioned by” …

the plasma, which is “conditioned by” …

the organ systems it passes through.
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2. Homeostasis refers to the dynamic mechanisms 
that detect and respond to deviations in 
physiological variables from their “set point” values
by initiating effector responses that restore
the variables to the optimal physiological range.
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Table 1-1, on page 5 in the text, outlines
the structural components and functions of 

the major organ systems in the body.





Exchange and communication are key concepts
for understanding physiological homeostasis.
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Interpret the arrows      in
textbook’s flow charts as
“leads to” or “causes.”

e.g., decreased room 
temperature causes 
increased heat loss from 
the body, which leads to a 
decrease in body 
temperature, etc.
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“Active product” controls the sequence of chemical reactions 
by inhibiting the sequence’s rate-limiting enzyme, “Enzyme A.”
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example: concentration of glucose in the blood

example: 70 to 110 mg glucose/dL of blood

example: diet and energy metabolism

A strategy for exploring homeostasis 
(see Tables 1-2 & 1-3)

• Identify the internal environmental variable.

• Establish the “set point” value for that variable.

• Identify the inputs and outputs affecting the variable.



example: resting versus exercising

example: certain endocrine cells in the pancreas
“sense” changes in glucose levels 

example: a hormone that increases glucose
synthesis by the liver

Many homeostatic mechanisms utilize neural 
communication.

• Examine the balance between the inputs and outputs.

• Determine how the body monitors/senses the variable.

• Identify effectors that restore the variable to its set point.

A strategy for exploring homeostasis 
(see Tables 1-2 & 1-3)







Afferent and efferent pathways in temperature homeostasis.
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Communication systems use signals that bind to receptors. 
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Endocrine: signal reaches often-distant targets after 
transport in blood.

Paracrine: signal reaches neighboring cells via the ISF.

Autocrine: signal affects the cell that synthesized the 
signal.

Communication signals in three categories:



Multi-factorial control of 
signal release adds 
more complexity.

A given signal can 
fit into all 3 categories:

e.g., the steroid
hormone cortisol
affects the very cells in 
which it is made, 
the nearby cells that
produce other hormones, 
and many distant targets, 
including muscles and 
liver.
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A full analysis of the 
hormone cortisol requires  
not only knowledge of the
signals that cause its
synthesis and secretion
but also consideration 
of biological rhythms.
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Some of the potential inputs and outputs that can 
affect the “pool” of a material (like glucose) that is a 
dynamically regulated physiological variable.
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Sodium homeostasis: Consuming greater amounts of dietary 
sodium initiates a set of dynamic responses that include greater
excretion of sodium in the urine. Though not shown here, the 
amount excreted would likely exceed the amount ingested until 
the “set point” is restored.
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The End.




