Skin 

1. A touching story: 

It is a warm day, I can really feel the heat on my face when I turn it up to the sky. As I walk along the soles of my bare feet are feeling something hard, hot and ridged. I turn and go down steps which feel the same, I hold onto the rail which also feels hot, hard and ridged against my palm. At the bottom of the steps my feet land on a soft surface which gives way with each step I take. After walking for a few minutes the ground feels hard and soon my feet are wet, air is gently blowing on all of my body. With each step my legs are getting wetter. I stop walking when I feel my knees getting wet. I turn around, see a friend in the distance and walk towards her. My foot comes down on something squishy and slimy in the water - Yuck! I run back to the beginning, up the steps and don't stop until my feet feel that hard ridged surface again. Where have I been? 

This story is filled with many descriptive words, and they all describe things that you feel. Underline those descriptive words above having to do with touch. How many did you find? _______________


Our sense of touch is very important, and we usually take it for granted. But as you can tell from this story, we use our sense of touch all the time! Today we are going to think about skin, the sense organ of touch, the actual sense of touch and how it works, and we will do an experiment to test your sense of touch. 

2. Introduction to the skin 

A layer of skin, usually only about 5 mm thick, is the only protection that the insides of our body have against the harsh environment all around us. 
We rarely even think about our skin until something happens to it, such as a cut or a burn. 
The skin really doesn't seem too complicated just to look at it, and for years that's what people thought. 
It wasn't until the invention of the microscope in the 17th century that we began to understand just how complex the skin really is. 

Take a look at Figure 5.3 on page 152 of our textbook. Use this diagram as you read the information below.

 
The outermost layer of the skin is called the epidermis.  It is waterproof.  It is made up of dead cells. 
These cells at the surface of the skin are dead because cells in the lower part of the epidermis are constantly multiplying, pushing cells upward as more are made. 

As the cells climb to the surface, they are gradually becoming filled with a tough, fibrous substance called keratin. It takes 2-4 weeks for a cell to move from the bottom of the epidermis to outer layer. During this time, the cell is displaced from its oxygen and nutrient supply, becomes packed with keratin and finally dies. The dead cells usually remain in the epidermis for an additional 2 weeks before they are shed or washed away. 
Keratin is also found in fingernails and hair 
By the time cells reach the surface, they are hard, flat, and dead, and they wear away very easily 
Do you have any idea how many skin cells we lose every minute? 
We lose between 30,000 and 40,000 skin cells every minute 
Your skin does not wear away because it is constantly renewing itself 
Another interesting fact: We lose up to 9 lb. of skin cells every year. Feel the bag of beans to get an idea of how heavy 9lbs is.

Beneath the epidermis is another layer called the dermis, and this layer is much thicker than the epidermis 
In this layer we find blood vessels, nerves, hair roots, oil glands, and sweat glands 
Let's stop for a moment and talk about hair roots in the skin. What happens to the hairs on your arms and on the back of your neck when you are watching a scary movie? 
Tiny muscles (arrector pili) at the roots of your hairs all flex at once, and cause you to feel all prickly. These muscles also cause goosebumps by causing the skin to dimple.
The lowest layer of the skin is made up mostly of fat. 
This helps to keep us warm, and also acts as padding when we bump into something.


We can summarize 4 main functions of the skin: 

1) It _________________ us from harmful aspects of the environment, keeping out things such as bacteria 
2) It keeps the water in your body from ___________________________ 

-The waterproof epidermis 
-The oil glands in the dermis produce oils that help keep the skin moist

3) It ________________________ the temperature of your body 

-Layers of fat help keep you warm 
-Sweat glands let the body give off moisture through the skin, which helps to cool you off

4) The last function, which we will talk about next, is that skin is the sense organ of _____________________
3. The Sense of Touch 

Your sense of touch allows you to feel light sensations, such as a bug landing on your skin, as well as heavy sensations, like when you drop something on your foot. 
The sensation of touch comes from millions of microscopic sensory receptors located all over your skin 
These receptors are located at all different levels within your skin, and they are distributed unevenly 
In some places, such as your fingertips, these receptors are very close together, making your fingertip very sensitive. In some places, the receptors are very far apart. When the receptors are stimulated in some way, they generate nerve signals that flash to the brain 
Your brain assembles an overall "touch picture" from these nerve signals, and you might describe certain aspects of this "touch picture" with words such as hot or cold, dry or moist, smooth or rough You can see where the receptors are located 
These receptors fall into 3 main groups: 

1. Touch (tactile), Pressure (baroreceptors) and Position (proprioceptors) receptors both detect movement or pressure 
2. Cold and Heat receptors respond to temperature changes (thermoreceptors)
3. Pain receptors detect many kinds of stimuli, and are placed in their own group (nociceptors)
Pain receptors are important for survival. Imagine if you couldn't feel the burning sensation of a hot slice of pizza! 
Pain is felt in different ways: 
If you've cut yourself, you know that the result is a quick, intense pain 
If you've burned yourself, you know that the pain develops slowly, and lasts a long time 
What does an aching pain feel like?

Cutaneous sensory receptors are nerves that are in the skin, which respond to stimuli outside the body. Look on diagram 5.3 for the Meissner’s corpuscles near the top of the dermis, Pacinian corpuscles, root hair plexuses and free nerve endings. Describe what each of these types of nerves allow us to experience or be aware of.

Meissner’s corpuscles:

Pacinian corpuscles:

Root hair plexuses:

Free nerve endings:


4. Testing the Sense of Touch
Now that we've thought a little bit about how your sense of touch works, we are going to do a little activity to test your sense of touch.
I have with me today several paper bags, each containing some mysterious substance. 
None of these things are out of the ordinary, you probably see and feel them every day. 
Your job is to identify some of these unknown substances. 
It sounds easy, right? The trick is, you cannot peak into the bag, and you cannot smell the bag; that would give it away. 
Some of these things may feel somewhat alike, so you have to be careful. 
Think about exactly what it is you are feeling. 

Is it hot, cold, or neither? 
Is it smooth or rough? 
Is it made up of many pieces? 
How do your fingers feel after you touch it? 

Get together with a few people around you and pass each bag around your group. After you get the bag, write down the number of the bag, and your guess to what's inside, without showing anyone else. After everyone has sampled each bag, share your answers, and then open your bags. 

Bag #1 ____________________

Bag #2 ____________________

Bag #3 ____________________

Bag #4 ____________________

Which objects gave you the most trouble? _______________________________________
What characteristics made these more difficult to identify? ____________________________________
Who seemed to have the best sense of touch in your group? _______________________________________
5. Other Skin Characteristics
Finally we come back to look at some other interesting characteristics of the skin.  Many parts of the body change and adapt, depending on how much they are used (When you exercise your muscles, they get bigger). 
Skin also adapts to the demands made on it.
Some patches of skin become tougher and thicker when they are exposed to great wear and tear. 
These tough patches are called calluses 
Many people develop these on their hands when they constantly work with their hands 
You may get these on your feet if you aren't too fond of wearing shoes in the summer 
These calluses develop to protect the parts underneath them 


The color of the skin also adapts to changing conditions 
If you are out in the sun a lot, your skin becomes darker to help filter out the sun's ultraviolet rays 
Too much sun causes sunburn, which is harmful 
You can see how skin changes in response to changes in light if you've worn a band aid for a few days 
Just as skin becomes darker when it is exposed to more light, it becomes lighter when exposed to less light 
Whenever you remove the band aid, you are left with a strip of lighter skin. Melanocytes in the epidermis produce melanin in differing amounts to give different skin color.  


Everyone's skin texture is unique 
Some people have smoother or rougher skin than others 
As we get older, our skin becomes less supple, and more lined 
This is because fibers in the dermis shrink and become less flexible 
Everyone pinch a small section of skin on the back of you hand, don't pinch too hard! 
Hold for about 30 seconds and let go 
What happens? ____________________________________________________________________________

How do you think your skin would respond to this test as you get older? _______________________________
__________________________________________________________________________________________


The last characteristic of the skin we are going to think about is the sebum layer 
Sebaceous glands are the glands in the skin that produce oil to help keep the skin moist 
This oily substance is called sebum 
To really understand the role of the sebum layer, let's see what happens when we remove it 
Get a cotton ball and soak it in rubbing alcohol, and get a small cup of weak dishwashing liquid in water, and a dropper 

Have one student be the tester, and one be the test subject 
The tester wipes the palm of one hand of the test subject with the cotton ball soaked in rubbing alcohol 
This removes the sebum layer on this hand 
Next the tester places a few drops of the weak dishwashing liquid on the palm that was wiped, and then on the palm that was not.
 What happens? _____________________________________________________________
The palm that was wiped has lost its waterproof characteristic. The liquid is absorbed into the skin 
The sebum layer is still present on the unwiped palm, so the drops stay rounded on the palm. They do not soak into the skin.
What happens after you soak in the bathtub or swimming pool for a long time? 
__________________________________________________________________________________________

What causes this? ___________________________________________________________________________
6.  Sensitivity of touch
We sense touch through nerve endings in our skin. In some parts of our bodies, the nerve endings are very close together, and therefore especially sensitive to touch. In other parts, the nerve endings are further apart. To find out which parts of your body are most sensitive to touch, take a paper fastener and move the points so they are one centimeter apart. Use the ruler on the page as a guide. 
With a partner, conduct the following experiment: 
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Tell your partner to close her eyes.

2. Holding the edge of the paper fastener, touch the points gently on the back of your partner's shoulder blade. Can she feel one prick or two? Record her answer in the data chart below.

3. Bend the points until they are five millimeters apart. Touch your partner's shoulder blade again. Can she feel one prick or two? Record the answer.

4. Repeat steps 2-4 for each measurement and each body part on the data chart, and record the results.

5. Switch roles and repeat the process.  
	
	1 cm
	5 mm
	2 mm
	1 mm 

	Elbow
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	Forearm
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	Shoulder blade 
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	Ankle
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	Calf
	
	
	
	

	Forehead
	
	
	
	

	Cheek
	
	
	
	

	Neck
	
	
	
	

	Back of Hand
	
	
	
	

	Palm
	
	
	
	

	Fingertip
	
	
	
	


Which body part was the most sensitive?   Did you expect this? Why or why not?

Which body part was the least sensitive?  Did you expect this? Why or why not?

6. Hair
· An average scalp has 100,000-150,000 hairs.

· Hair is so strong that each hair can withstand the strain of 100 grams (3.5 ounces). An average head of hair could hold 10-15 tons if only the scalp was strong enough!

· Human hair grows autonomously, that is each hair is on its own individual cycle. If all our hair were on the same cycle, we would molt!

· Hair has the highest rate of mitosis (cell division). An average hair grows 0.3 mm a day and 1 cm per month. 
1. Collect hair samples from the people in your group and get a slide that has a brown and gray hair from the same person. Think about the following questions for each of your samples.

· Is your hair dyed? 

· Do you use conditioner on your hair? 

· Do you use a hair dryer, hot curlers, or a curling iron? 

· Have you had a permanent wave or used a hair straightener? 

2. With tweezers, place a few 1/4" to 1/2" pieces of human hair from one person in a drop of water on a slide, and cover with a cover slip. Label the slide. (See "Wet Mounting" if necessary.)  

3. Observe the hair and draw a sketch of them, identifying the medulla, cortex and cuticle. Compare your slide to Figure 5.6 on page 159 of our text.
Questions: 

1. Did you see any differences between your hair and your group’s? Things to think about …
· Hair that had been dyed and that which was a natural color? 

· Hair that had been heated and that which had not? 

· Hair that had been treated with conditioner and that which had not? 

· Hair that had been permed or straightened and that which had not? 
2. What was the difference in hairs of different natural colors? 

3. Is there a difference between the white hair and a colored hair from a person whose hair is turning gray? 

