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Homeostasis & Feedback Scenarios
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Homeostasis is one of the fundamental characteristics of living things. It refers to the maintenance of the internal environment within tolerable limits. All sorts of factors affect the suitability of our body fluids to sustain life; these include properties like temperature, salinity (salt level), acidity, and the concentrations of nutrients and wastes. Because these properties affect the chemical reactions that keep us alive, we have built-in physiological mechanisms to maintain them at desirable levels. 

When a change occurs in the body, there are two general ways that the body can respond. In negative feedback, the body responds in such a way as to reverse the direction of change. Because this tends to keep things constant, it allows us to maintain homeostasis. 
*Negative feedback= the response REVERSES a change in a controlled condition

On the other hand, positive feedback is also possible. This means that if a change occurs in some variable, the response is to change that variable even more in the same direction. This has a de-stabilizing effect, so it does not result in homeostasis. Positive feedback is used in certain situations where rapid change is desirable.

*Positive feedback= the response STRENGTHENS the change in a controlled condition

To illustrate the components involved in negative feedback, we can use the example of a driver trying to stay near the speed limit. The desired value of a variable is called the set point. Here, the set point is a speed of 55 mph; in controlling body temperature, the set point would be 98.6 degrees. The control center is what monitors the variable and compares it with the set point. Here, the control center is the driver; for body temperature, it would be the hypothalamus of the brain. If the variable differs from the set point, the control center uses effectors to reverse the change. Here, the effector is the foot on the accelerator pedal; in controlling body temperature, it would include the glands that sweat and the muscles that shiver. 

Homeostasis and Feedback Questions:
1.  Define homeostasis from the readings above.
2.  List some factors/properties that homeostasis regulates in your body.

3. Define negative feedback and how this relates to the concept of homeostasis.
4.  Define positive feedback and how this relates to the concept of homeostasis.
5.   Explain how homeostasis is like driving a car. 
State whether each of the following scenarios indicates negative or positive feedback. 

Refer to the information and feedback loop below to answer questions 6, 7 and 8. 
The hypothalamus (a part of your brain) detects fluctuations in temperature. The receptors on it are known as thermoreceptors. Skin also possesses thermoreceptors which can detect the temperature of the external environment. This information is relayed to the hypothalamus which can in turn transmit nerve pulses for corrective mechanisms to occur.
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6. If blood temperature rises too high, specialized neurons in the hypothalamus of the brain sense the change. These neurons signal other nerve centers, which in turn send signals to the blood vessels of the skin. 
As these blood vessels dilate, more blood flows close to the body surface and excess heat radiates from the body. 

Feedback: ________________________________

7. If blood temperature falls too low, specialized neurons in the hypothalamus of the brain sense the change and signals are sent to the cutaneous arteries (those supplying the skin) to constrict them. 
Warm blood is then retained deeper in the body and less heat is lost from the surface.
Feedback: ________________________________

8. A running back on a football team is exhausted after excessive running. What will his blood vessels do in order to reach homeostasis and cool his body back down? 

__________________________________________________________________________________________________
9. During childbirth, stretching of the uterus triggers the secretion of the hormone oxytocin, which stimulates uterine contractions and speeds up labor. 
Feedback: _____________________________________
10. Part of the complex biochemical pathway of blood clotting is the production of an enzyme that forms the matrix of the blood clot. This has a self-catalytic, or self-accelerating effect, so that once the clotting process begins, it runs faster and faster until, ideally, bleeding stops.
Feedback: _____________________________________
11. The walls of arteries stretch in the presence of high blood pressure. Baroreceptors (sensors in blood vessels that sense blood pressure) located in these walls also stretch and as a result, a signal is sent to the brain which in turn slows down the body’s heart rate. This slows the flow of blood through the arteries causing less pressure. As BP drops the baroreceptors become flaccid (soft and hanging loosely) and a signal is sent to speed up the heart rate. 

Feedback: _____________________________________
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12. Osmoreceptors are capable of detecting water concentration and are located on the hypothalamus (in brain) next to the circulatory system. The hypothalamus (part of the brain) sends chemical messages to the pituitary gland next to it. The pituitary gland secretes anti-diuretic hormone (ADH), which targets the kidney responsible for maintaining water levels. When the hormone reaches the kidney, it alters the tubules of the kidney to become more / less permeable to water. 
If more water is required in the blood stream, high concentrations of ADH make the tubules more permeable. If less water is required in the blood stream, low concentrations of ADH make the tubules less permeable. This process is shown in the diagram below.
Feedback: _____________________________________
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13. Refer to the feedback loop above. If the water level is low, how is homeostasis maintained? ____________________
__________________________________________________________________________________________________
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14. The level of glucose in the bloodstream drops. The person requires glucose in cells to meet the demand for ATP (glucose is broken down to create ATP, energy). 
The body detects glucose levels with a particular receptor designed for this function. These receptors release hormones, chemical messages that initiate the start of the feedback mechanism. 
The hormones travel to their target tissue and initiate a corrective response. In this case, the corrective response is the secretion of more glucose into the bloodstream.

Feedback: _____________________________________ 
15. If the body stopped producing new Beta cells, what would the expected outcome be in regards to insulin production? 
__________________________________________________________

__________________________________________________________
16. Hydrochloric acid and pepsin are enzymes secreted by cells in your stomach to digest proteins. The presence of partially digested protein in the stomach triggers the secretion of more hydrochloric acid and pepsin. Thus, once digestion begins, it becomes a self-accelerating process.

Feedback: _____________________________________ 

17. An increase in heart rate and respiratory rate which occurs in response to increased exercise or other increased muscle cell activity.

Feedback: _____________________________________ 
18. In hot environments, when plants begin to lose water, some will close their stomata (pores) to prevent water loss.



Feedback: _____________________________________ 
Refer to the diagram to the right to answer questions 19 and 20. 

19. The diagram shows the necessary steps to keep blood pressure at a normal level. Angiotensin is a peptide hormone that causes vasoconstriction (narrowing or constriction of blood vessels) and a subsequent increase in blood pressure. It is part of the renin-angiotensin system, which is a major target for drugs that lower blood pressure.

Feedback: _____________________________________ 
20. If a person’s blood pressure were low, what would be released first in order to form angiotensin and raise blood pressure back up? 
________________________________
