
UNDERSTANDING THE SCIENCE BEHIND HOMEOSTASIS IN THE HUMAN

BODY

The body maintains homeostasis for many factors in addition to temperature. . The hallmark of a negative feedback loop
is that it counteracts a change.

The driver does not steer by holding the wheel in a fixed position but keeps turning the wheel slightly to the
left and right, seeking the wheel positions that will bring the naturally meandering car back on track. These
limitations of textbooks most likely carry over to classroom instruction, thereby weakening the power of the
concept as a unifying idea for understanding physiology. The goals of this article are to develop a correct
description and visual representation of a general homeostatic mechanism that can serve as a learning tool for
faculty members and students. Excess water, electrolytes, and wastes are transported to the kidneys and
excreted, helping to maintain osmotic balance. The set point may be adjusted in some instances. For example,
blood pressure and body temperature are sensed variables. No spam, we promise. All the blood in the human
body is filtered about 60 times a day by the kidneys. Arthur Guyton was the first major physiology textbook
author to include a control systems theory approach in his textbook, and his book included detailed attention to
the body's many regulatory mechanisms  A familiar example of homeostatic regulation in a mechanical system
is the action of a thermostat , a machine that regulates room temperature. Nonregulated variables are
manipulated or modulated to achieve regulation of the variable being held constant. Thus, any change that
either raises or lowers the normal temperature automatically triggers a counteracting, opposite or negative
feedback. It is distributed in smaller vessels until it reaches each nephron in capillaries. Some wastes,
including ions and some drugs remaining in the blood, diffuse out of the capillaries into the interstitial fluid
and are taken up by the tubule cells. The sympathetic nervous system under control of the hypothalamus
directs the responses that effect the changes in temperature loss or gain that return the body to the set point.
Regardless of its evolutionary purpose, homeostasis has shaped research in the life sciences for nearly a
century. Homeostatic mechanisms originated to keep a regulated variable in the internal environment within a
range of values compatible with life and, as has been more recently suggested, to reduce noise during
information transfer in physiological systems  Concept in Action Watch this Discovery Channel video on
thermoregulation to see illustrations of the process in a variety of animals. Body temperature control in
humans is one of the most familiar examples of homeostasis. In addition, the explanation of the concept often
conflicts with the current understanding of homeostatic regulatory mechanisms. Mammalian systems have
evolved to regulate not only the overall osmotic pressure across membranes, but also specific concentrations
of important electrolytes in the three major fluid compartments: blood plasma, interstitial fluid, and
intracellular fluid. The receptor sends information to a control center, often the brain, which relays appropriate
signals to an effector organ that is able to cause an appropriate change, either up or down, depending on the
information the sensor was sending. History of the Concept of Homeostasis Claude Bernard asserted that
complex organisms are able to maintain their internal environment [extracellular fluid ECF ] fairly constant in
the face of challenges from the external world 8. Insufficient fluid intake results in fluid conservation by the
kidneys. Dialysis technicians typically work in hospitals and clinics. Biological systems constantly interact
and exchange water and nutrients with the environment by way of consumption of food and water and through
excretion in the form of sweat, urine, and feces. In other words, each feedback is less than the last departure
from the goal, so the oscillations "damp out. Explanations of the concept of homeostasis and subsequent
references to the concept suffer from a number of shortcomings. Animals conserve or dissipate heat in a
variety of ways. This is called a countercurrent heat exchange; it prevents the cold venous blood from cooling
the heart and other internal organs. When kidney function fails, dialysis must be done to artificially rid the
body of wastes and fluids. Cannon honed the concept, and introduced homeostasis to popular audiences
through his book, "The Wisdom of the Body" The British Medical Journal,  The term was coined in by the
physician Walter Cannon. Homeostatic ideas are shared by the science of cybernetics from the Greek for
"steersman" , defined in by the mathematician Norbert Wiener as "the entire field of control and
communication theory, whether in the machine or in the animal. Shivering is another response to chilling: the
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involuntary movements burn body tissue to produce more body heat. The stimulusâ€”temperature, glucose, or
calcium levelsâ€”is detected by the receptor.


