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3.  A change in body fluid volume will alter blood pressure. Any fluctuation in blood pressure will affect the delivery of 
nutrients and oxygen to tissues. Any change in concentration of electrolytes will affect the osmotic pressure of the ECF 
(extracellular fluid). ECF that is hypertonic to the surrounding tissues will cause the tissues to dehydrate. ECF that is 
hypotonic to the surrounding tissues will cause the tissues to swell. A reduction of electrolytes will also affect muscle 
contraction, nerve, and brain activity. 

Try This Activity: Detecting Temperature Change 

(Page 333) 
 
(a) The right hand, which had adjusted to the cold water, now feels warm. The left hand, which had adjusted to the hot water, 

now feels cold. 
(b) The hypothalamus detects changes in environment, not defined temperatures. In the shower, the body has adjusted to the 

higher temperature. When you step out of the shower, the cooler surrounding air temperatures are detected and a shivering 
mechanism is activated. 

(c) Temperature receptors do not work as thermometers, which detect specific temperatures. Heat and cold receptors are 
adapted to signal changes in environmental temperatures. If a frog is placed in a beaker of water above 40ºC, the frog will 
leap out immediately. The heat receptor detects a large change in temperature, which occurred instantaneously, so the frog 
leaps out of the water. However, if the frog is placed in room-temperature water and the temperature is slowly elevated, it 
will remain in the beaker. The frog’s skin receptors have time to adjust. Sensory adaptation occurs once the receptor 
becomes accustomed to the stimulus. The neuron ceases to fire even though the stimulus is still present. This would seem 
to indicate that the new environmental condition is not dangerous. The gradual change allows time to adjust and provides 
the illusion that the stimulus is no longer dangerous because it only represents small gradual changes. 

 
7.1 HOMEOSTASIS AND CONTROL SYSTEMS 

Section 7.1 Questions 

(Page 337) 

Understanding Concepts 
1.  Homeostasis is the process by which a constant internal environment is maintained despite changes in the external 

environment. 
2.  Mechanisms that make adjustments to bring the body back within an acceptable range are referred to as negative feedback 

systems. The household thermostat is an example of such a system. Negative feedback describes feedback mechanisms in 
which an activity changes some condition in the internal environment that, in turn, triggers a response that reverses the 
changed condition. Positive feedback systems are less common in the body. Whereas negative feedback systems are 
designed to resist change, positive feedback systems reinforce the change. Positive feedback systems move the controlled 
variable even further away from a steady state. Using the furnace and temperature example, the room would get 
progressively hotter. 

3.  In this case the coordinating centre, called a thermostat, also contains the monitor (a thermometer). When the room 
temperature falls below a set point, say 20ºC, the thermostat switches on the furnace (the regulator). When the 
thermometer detects a temperature above the set point, the thermostat switches off the furnace. This type of control circuit 
is called negative feedback because a change in the variable being monitored triggers the control mechanism to counteract 
any further change in the same direction. 

4.  When blood pressure drops, the medulla in the brain detects the change and sends a signal along a nerve pathway. This 
signal causes heart rate to increase and arterioles to constrict. This raises blood pressure back to normal levels. Once the 
brain detects that that the pressure is back to normal, the signals stop, so blood pressure is not raised above normal levels. 
The body is reversing the direction of change in blood pressure, making this a negative feedback system. 

5.  (a) Positive feedback system. 
  (b) The baby is full and stops suckling.
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Applying Inquiry Skills 
6.   
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Making Connections 
8. (a) Core body temperatures increase, causing enzymes to denature. This slows enzyme-catalyzed reactions. If this occurs in 

too many cells, organ failure results.  
 (b) Possible suggestions include the following: 
    Increase the intake of water to cool the body. 
    Periodically stop high-intensity exercise to allow the body to cool. 
    Monitor body temperature during exercise. 
    Prohibit high-intensity exercise at very high ambient air temperatures. 
9.  (a) Laxatives increase water loss. (Laxatives stimulate the bowel to empty after food and calories have been absorbed, 

therefore, only water is lost.) This loss is temporary because once the body rehydrates, the water weight lost comes 
back. 

  (b) There would be a decrease in body fluids (dehydration) and a decrease in blood pressure. The decrease in blood 
pressure also upsets the balance of electrolytes in the body. The disturbance in electrolyte balance can damage the 
tissues and muscles of the body, even those around the heart. Damage to the muscles around the heart can lead to death.
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7.2 THERMOREGULATION 

Try This Activity: Mammalian Diving Reflex 

(Page 340) 
 
(a) The pulse rate slows. 
(b) Students should speculate about the advantages of slowing metabolism. Breathing is suspended while your face is 

submerged in water. This provides less oxygen to the tissues. Energy demands must be reduced. 
(c) Heart rate slows and blood is diverted to the vital organs in the body’s core. This prevents greater heat loss through the 

extremities. 

Section 7.2 Questions 

(Page 341) 

Understanding Concepts 
1.  The erect hair traps warm, still air next to the surface of your skin and helps reduce heat loss. 
2.  As cells or organs freeze, ice crystals form. Acting much like microscopic knives, these ice crystals pierce and slash their 

way through cell membranes. Many important nutrients and cell organelles leak through the injured membrane. The cell 
collapses and dies. Scientists have identified a protein (the cellular antifreeze) that prevents ice crystals from forming. By 
interfering with the formation of the ice crystals, the protein is able to prevent cell damage. 

3.  Mammals (including humans) and birds are referred to as endotherms; they are able to maintain a constant body 
temperature regardless of their surroundings. Endotherms adjust to decreases in environmental temperatures by increasing 
the rate of cellular respiration to generate heat. Ectotherms include animals such as reptiles, amphibians, and fish, whose 
body temperature is affected by behaviour or surroundings. These animals depend on air temperatures to regulate 
metabolic rates; therefore, activity is partially regulated by the environment (e.g., if temperatures are very low, an 
ectotherm may have to go into the sun to warm up; an endotherm’s body would increase the rate of cellular respiration to 
generate heat internally).  

4.  Some possible answers may include the following: 
  Humans: People wear clothes to stay warm. 
  Ectotherms: To overcome this limitation, some reptiles have developed behavioural adaptations such as sunning 

themselves on rocks or retreating to shaded areas to regulate body temperature. 
5.  Rectal temperatures measure body core temperatures and are usually slightly higher than oral temperatures, which are 

affected by the movement of cooler air into the mouth through the nasal cavities or the mouth itself. 
6.  In response to extreme heat, blood vessels in the skin (arterioles) dilate. This increases blood flow from arteries into the 

capillaries of the skin, lowering arterial blood pressure. In addition, the loss of body fluids from prolonged sweating will 
reduce the volume of body fluids and lead to a reduction of fluids in the blood. A decrease in blood volume will cause a 
drop in blood pressure.  

7.  When the body is immersed in water, the sweat produced by the sweat glands cannot evaporate and no cooling takes 
place. In a heated room, the sweat can still evaporate to cool the body. 

Applying Inquiry Skills 
 8. (a) A: sweating 
   B: evaporation 
   C: adjustment 
  (b) D: shivering 
   E: adjustment 

Making Connections 
9.  Follow the links for Nelson Biology 12, section 7.2. Some possible points to look for are the following: 

• Organs, such as lungs, can be cooled within a body. The dead body is cooled using a salt solution. The cooling process 
is started about an hour after death. This is done to preserve organs for transplantation. Generally, organs are harvested 
while the heart is still beating. The cooling of the body allows transplantation to occur many hours after the heart has 
stopped. 

• A complication of aortic surgery is paralysis or paraplegia during or after cross clamping. A study showed that if the 
spinal cord was protected using an iced solution, the chance of this paralysis was reduced. 

• During complicated aortic surgeries, doctors can cool the body down to the point where the patient is clinically dead, 
fix the problem with the aorta, and then bring the patient back to life by warning them up. The blood is pumped out of 


