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General Senses

18Laboratory Exercise

Purpose of the Exercise

To review the characteristics of sensory receptors and gen-
eral senses and to investigate some of the general senses 
associated with the skin.

Learning Outcomes

After completing this exercise, you should be able to

1  Associate types of sensory receptors with general senses 
throughout the body. 

2  Determine and record the distribution of touch, warm, 
and cold receptors in various regions of the skin.

3  Measure the two-point threshold of various regions of 
the skin.

Materials Needed

Marking pen (washable)
Millimeter ruler
Bristle or sharp pencil
Forceps with fine points or another two-point 

discriminator device
Blunt metal probes
Three beakers (250 mL)
Warm tap water or 45°C (113°F) water bath
Cold water (ice water)
Thermometer

For Demonstration Activity:
Prepared microscope slides of tactile (Meissner’s) and 

lamellated (Pacinian) corpuscles
Compound light microscope

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with basic structures and 
functions of the receptors associated with general 
senses from the lecture or the textbook. Answer the 
pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. General senses include all of the following except
 a. touch. b. vision.
 c. temperature. d. pain.

 2. Thermoreceptors are associated with
 a. deep pressure. b. light touch.
 c. tissue trauma. d. temperature 

  changes.

 3. When receptors are continuously stimulated, the 
sensations may fade away; this phenomenon is 
known as
 a. tolerance. b. perception.
 c. sensory adaptation. d. fatigue

 4. Encapsulated nerve endings include
 a. tactile corpuscles. b. pain receptors.
 c. cold receptors. d. warm receptors.

 5. A lamellated corpuscle is stimulated by
 a. light touch. b. deep pressure.
 c. warm temperatures. d. cold temperatures.

 6. Free nerve endings function as pain, warm, and 
cold receptors. 
True ______ False ______

 7. Lamellated corpuscles are located in the 
epidermis of the skin.
True ______ False ______

X

X
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Sensory receptors are sensitive to changes 
that occur within the body and its surroundings. Each type of 
receptor is particularly sensitive to a distinct kind of  envi-
ronmental change and is much less sensitive to other forms 
of stimulation. When receptors are stimulated, they initiate 
nerve impulses that travel into the central nervous system. 
The raw form in which these receptors send information to 
the brain is called sensation. The way our brains interpret 
this information is called perception.

The sensory receptors found widely distributed through-
out skin, muscles, joints, and visceral organs are associated 
with general senses. These senses include touch, pressure, 
temperature, pain, and the senses of muscle movement and 
body position. Receptors (muscle spindles) associated with 
muscle movements were included as part of Laboratory 
Exercise 16.

The general senses associated with the body surface 
can be classified according to the stimulus type. Mechano-
receptors include tactile (Meissner’s) corpuscles, which are 
stimulated by light touch, stretch, or vibration, and lamel-
lated (Pacinian) corpuscles, which are stimulated by deep 
pressure, stretch, or vibration. Thermoreceptors include 
those associated with temperature changes. Warm receptors 
are most sensitive to temperatures between 25°C (77°F) and 
45°C (113°F). Cold receptors are most sensitive to tempera-
tures between 10°C (50°F) and 20°C (68°F). Nociceptors 
are pain receptors that respond to tissue trauma, which may 
include a cut or pinch, extreme heat or cold, or excessive 
pressure. Tests for pain receptors are not included as part of 
this laboratory exercise.

Receptors possess structural differences at the dendrite 
ends of sensory neurons. Those with unencapsulated free 
nerve endings include pain, cold, and warm receptors; those 
with encapsulated nerve endings include tactile and lamel-
lated corpuscles.

A sensation may fade away when receptors are continu-
ously stimulated. This is known as sensory adaptation, like 
adjusting to a room temperature or an odor of our environ-
ment. However, sensory adaptation to pain is not as preva-
lent because impulses may continue into the CNS for longer 
periods of time. The importance of perceiving pain not only 
alerts us to a change in our environment and potential injury, 

but it also allows us to detect body abnormalities so that 
proper adjustments can be taken. Unfortunately, with some 
spinal cord injuries or diseases such as diabetes mellitus, 
where the sense of pain is lost or becomes less noticeable, 
unwarranted tissue damages can occur.

Sensory receptors that are more specialized and con-
fined to the head are associated with special senses. Labora-
tory Exercises 19 and 20 describe the special senses.

Procedure A—Receptors 

and General Senses

 1. Reexamine the introduction to this laboratory exercise 
and study table 18.1.

 2. Complete Part A of Laboratory Assessment 18.

TABLE 18.1 Receptors Associated with General Senses of Skin

Receptor Category Respond to Receptor Examples

Mechanoreceptors Touch, stretch, vibration, pressure Encapsulated tactile (Meissner’s) corpuscle; 
encapsulated lamellated (Pacinian) corpuscle

Thermoreceptors Temperature changes Free nerve endings for warm temperatures; free 
nerve endings for cold temperatures

Nociceptors Intense mechanical, chemical, or 
temperature stimuli; tissue trauma

Free nerve endings for pain

Demonstration Activity

Observe the tactile (Meissner’s) corpuscle with the 
microscope set up by the laboratory instructor. This 
type of receptor is abundant in the superficial dermis 
in outer regions of the body, such as in the fingertips, 
soles, lips, and external genital organs. It is responsible 
for the sensation of light touch. (See fig. 18.1.)

Observe the lamellated (Pacinian) corpuscle in 
the second demonstration microscope. This corpuscle 
is composed of many layers of connective tissue cells 
and has a nerve fiber in its central core. Lamellated 
corpuscles are numerous in the hands, feet, joints, and 
external genital organs. They are responsible for the 
sense of deep pressure (fig. 18.2). How are tactile and 
lamellated corpuscles similar?

 ___________________________________________

 ___________________________________________

How are they different?

 ___________________________________________

 ___________________________________________
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Procedure B—Sense of Touch

 1. Investigate the distribution of touch receptors in your 
laboratory partner’s skin. To do this, follow these steps:

 a. Use a marking pen and a millimeter ruler to prepare 
a square with 2.5 cm on each side on the skin on 
your partner’s inner wrist, near the palm.

 b. Divide the square into smaller squares with 0.5 cm 
on a side, producing a small grid.

 c. Ask your partner to rest the marked wrist on the 
tabletop and to keep his or her eyes closed through-
out the remainder of the experiment.

 d. Press the end of a bristle on the skin in some part of 
the grid, using just enough pressure to cause the 
bristle to bend. A sharp pencil could be used as an 
alternate device.

 e. Ask your partner to report whenever the touch of the 
bristle is felt. Record the results in Part B of the 
laboratory assessment.

 f. Continue this procedure until you have tested twenty-
five different locations on the grid. Move randomly 
through the grid to help prevent anticipation of the 
next stimulation site.

 2. Test two other areas of exposed skin in the same man-
ner, and record the results in Part B of the laboratory 
assessment.

 3. Answer the questions in Part B of the laboratory 
assessment.

Procedure C—Two-Point Threshold

 1. Test your partner’s ability to recognize the difference 
between one and two points of skin being stimulated 
simultaneously. To do this, follow these steps:

 a. Have your partner place a hand with the palm up on 
the table and close his or her eyes.

 b. Hold the tips of a forceps tightly together and gently 
touch the skin on your partner’s fingertip (fig. 18.3).

 c. Ask your partner to report if it feels like one or two 
points are touching the finger.

 d. Allow the tips of the forceps to spread so they are 
1 mm apart, press both points against the skin simul-
taneously, and ask your partner to report as before.

 e. Repeat this procedure, allowing the tips of the for-
ceps to spread more each time until your partner can 
feel both tips being pressed against the skin. The 
minimum distance between the tips of the forceps 
when both can be felt is called the two-point thresh-
old. As soon as you are able to distinguish two 
points, two separate receptors are being stimulated 
instead of only one receptor (fig. 18.3).

 f. Record the two-point threshold for the skin of a fin-
gertip in Part C of the laboratory assessment.

FIGURE 18.1 Tactile (Meissner’s) corpuscles, such 
as this one, are responsible for the sensation of light touch 
(250×).

FIGURE 18.2  Lamellated (Pacinian) corpuscles, 
such as this one, are responsible for the sensation of deep 
pressure (100×).
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 2. Repeat this procedure to determine the two-point 
threshold of the palm, the back of the hand, the back of 
the neck, the forearm, and the leg. Record the results in 
Part C of the laboratory assessment.

 3. Answer the questions in Part C of the laboratory 
assessment.

Procedure D—Sense 

of Temperature

 1. Investigate the distribution of warm (heat) receptors in 
your partner’s skin. To do this, follow these steps:

 a. Mark a square with 2.5 cm sides on your partner’s 
palm.

 b. Prepare a grid by dividing the square into smaller 
squares, 0.5 cm on a side.

 c. Have your partner rest the marked palm on the table 
and close his or her eyes.

 d. Heat a blunt metal probe by placing it in a beaker of 
warm (hot) water (about 40–45°C/ 104–113°F) for a 
minute or so. (Be sure the probe does not get so hot that 
it burns the skin.) Use a thermometer to monitor the 
appropriate warm water from the tap or the water bath.

 e. Wipe the probe dry and touch it to the skin on some 
part of the grid.

 f. Ask your partner to report if the probe feels warm. 
Then record the results in Part D of the laboratory 
assessment.

 g. Keep the probe warm, and repeat the procedure until 
you have randomly tested several different locations 
on the grid.

 2. Investigate the distribution of cold receptors by repeat-
ing the procedure. Use a blunt metal probe that has been 
cooled by placing it in ice water for a minute or so. 
Record the results in Part D of the laboratory assessment.

 3. Answer the questions in Part D of the laboratory 
assessment.

FIGURE 18.3 Two-point threshold determination test. Example (a) stimulates a single sensory neuron and 
(b) stimulates two different sensory neurons.

Learning Extension Activity

Prepare three beakers of water of different tempera-
tures. One beaker should contain warm water (about 
40°C/104°F), one should be room temperature (about 
22°C/72°F), and one should contain cold water (about 
10°C/50°F). Place the index finger of one hand in the 
warm water and, at the same time, place the index 
finger of the other hand in the cold water for about 
2 minutes. Then, simultaneously move both index fin-
gers into the water at room temperature. What  tem-
perature do you sense with each finger? How do you 
explain the resulting perceptions?

 ___________________________________________

 ___________________________________________

 ___________________________________________

 ___________________________________________

 ___________________________________________

 ___________________________________________



Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.

Skin of wrist

2.5 cm

2.
5 

cm
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General Senses
Part A—Receptors and General Senses  Assessments

Complete the following statements:

 1. Whenever tissues are damaged, _______________________ receptors are likely to be stimulated. 1

 2. Receptors that are sensitive to temperature changes are called _______________________. 1

 3. A sensation may seem to fade away when receptors are continuously stimulated as a result of _______________________ 
adaptation. 1

 4. Tactile (Meissner’s) corpuscles are responsible for the sense of light _______________________. 1

 5. Lamellated (Pacinian) corpuscles are responsible for the sense of deep _______________________. 1

 6. _______________________ receptors are most sensitive to temperatures between 25°C (77°F) and 45°C (113°F). 1

 7. _______________________ receptors are most sensitive to temperatures between 10°C (50°F) and 20°C (68°F). 1

 8. Widely distributed sensory receptors throughout the body are associated with _______________________ senses in con-
trast to special senses. 1

Part B—Sense of Touch  Assessments

 1. Record a + to indicate where the bristle was felt and a 0 to indicate 
where it was not felt. 2

 2. Show the distribution of touch receptors in two 
other regions of skin. 2

 3. Answer the following questions:

 a. How do you describe the pattern of distribution for touch receptors in the regions of the skin you tested? 2

   ____________________________________________________________________________________________

   ____________________________________________________________________________________________

 b. How does the concentration of touch receptors seem to vary from region to region? 2  _______________________

   ____________________________________________________________________________________________

Laboratory Assessment

18
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Part C—Two-Point Threshold  Assessments

 1. Record the two-point threshold in millimeters for skin in each of the following regions: 3

 Fingertip  ________________________________________________________________________________________

 Palm  ___________________________________________________________________________________________

 Back of hand  _____________________________________________________________________________________

 Back of neck  _____________________________________________________________________________________

 Forearm _________________________________________________________________________________________

Leg   ____________________________________________________________________________________________

 2. Answer the following questions:

 a. What region of the skin tested has the greatest ability to discriminate two points? 3  _________________________

 b. What region of the skin tested has the least sensitivity to this test? 3  _____________________________________

 c. What is the significance of these observations in questions a and b? 3  ____________________________________

   ____________________________________________________________________________________________

   ____________________________________________________________________________________________

Part D—Sense of Temperature  Assessments

 1. Record a + to indicate where warm was felt and a 0 to indicate where 
it was not felt. 2

 2. Record a + to indicate where cold was felt and a 0 to indicate where 
it was not felt. 2

 3. Answer the following questions:

 a. How do temperature receptors appear to be distributed in the skin of the palm? 2  ___________________________

   ____________________________________________________________________________________________

 b. Compare the distribution and concentration of warm and cold receptors in the skin of the palm. 2  ______________

   ____________________________________________________________________________________________

   ____________________________________________________________________________________________

Answers will vary.

(experimental results)

Answers will vary.

Answers will vary.

(experimental results)

(experimental results)

Answers will vary.

Answers will vary.


