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Lets Review:  Levels of Organization

Tissue--Similar cells performing a similar function. Cells are joined to each other by proteins. The point of connection between two cells is called a junction.
There are four types of tissues found in animals: 

1.
Epithelial:  cover body surfaces

2.
Connective:  bind and support

3.
Nerve:  respond to stimuli and transmit impulses

4.
muscle tissue:  cause body to move

Organs--Organs are composed of two or more tissues which function together to perform a common task. For example, the heart contains all 4 types of tissues.

Organ systems--Several organs are found in an organ system.  Some organ systems are: the nervous, sensory, endocrine, skeletal, muscular, circulatory, immune, digestive, respiratory, excretory, and reproductive systems.

Epithelial Tissue Classified according to cell shape.  Squamous (frog skin), cuboidal (kidney tubule cells) and columnar (gut lining). Epithelial tissue covers external surfaces, internal cavities, tubes, and organs.One surface of the tissue is free and the other adheres to a basement membrane.(which is a mat of specialized extracellular matrix

Function of Epithelial Tissue

Protection:  Epithelial tissue forms the skin of many animals.  Ciliated epithelium lines the respiratory tract. Absorption

Absorption is an important function of epithelial tissue. For example, the gut is lined with epithelial tissue and it functions to absorb nutrients from food. The lungs are also skin is one cell thick.

Secretion:  Endocrine glands secrete hormones directly into the bloodstream.  Exocrine glands often secrete through DUCTS; they secrete mucus, saliva, wax, milk, etc.

***********************************************

Connective Tissue

Binds structures together, provides support and protection, fills spaces, stores fat and forms blood cells.The cells of connective tissue are separated by non-living material. 

Loose connective tissue and dense connective tissue contain three kinds of fibers. Collagen fibers provide strength and flexibility. Collagen is the most abundant protein in animal bodies. Elastic fibers provide elasticity. When stretched, they return to their original shape. Reticular fibers are small and branched. They provide a support framework for organs such as the liver and lymph nodes.The cells of loose and dense connective tissue are called fibroblasts. They produce the fibers and nonliving matrix material.
1.
Loose Connective Tissue--Supports epithelium and also many internal vertebrate organs and allows to expand ex. Bladder 

Adipose tissue is a type of loose connective tissue that insulates and provides padding because the fibroblasts enlarge and store fat.

2.
Dense Fibrous Connective Tissue--
Regular dense connective tissue contains collagen fibers oriented in one direction to provide strength in that direction. It is found in tendons and ligaments. Tendons connect muscle to bone; ligaments connect bone to bone.

Irregular dense connective tissue It is found in the deep layers of the skin and surround many of the organs such as the kidneys, adrenal glands, nerves, bones, and the covering of muscles. It provides support and strength.

3.
Cartilage--The cells of cartilage are embedded in a protein-containing matrix that is strong but flexible. The cells called chondrocytes lie in chambers called lacnae.  It is resilient; it does not stretch and can resist compression. It is also flexible but maintains its shape.  The fetal skeleton of vertebrate animals is composed of cartilage before bone forms. The skeleton of cartilaginous fish is composed of cartilage.
4.
Bone forms when calcium salts are deposited around protein fibers. The calcium salts provide rigidity while the fibers provide elasticity and strength.

Compact bone cells are called osteocytes and are located in concentric circles “Haversian systems around tiny tubes.  Nerve fibers and blood vessels are in the canals

Spongy bone contains irregular spaces that contain bone marrow still used for strength.

5. Blood is a connective tissue. Like other kinds of connective tissues, it contains cells that are separated by a non-living material-- plasma.

Muscle tissue
Muscle tissue all contain actin and myosin filaments. Muscle tissue is used for locomotion, food movement in gut, and heat production.

1.
Skeletal Muscle-- Also called voluntary muscle is attached to tendons of the bone of the skeleton.  Skeletal muscle is voluntary. The cells are very long, extending the length of the muscle. They are multinucleate, and striated (striped).
2.
Smooth Muscle—viceral, lacks striations, spindle shaped , nuclei are in an irregular pattern  Smooth muscle is involuntary.   It surrounds the blood vessels where it controls the distribution of blood. There is not enough blood in the body to fill all of the blood vessels so some must be contracted while others are filled. 

3.
Cardiac muscle is found in the heart. Contractions account for the heartbeat.  It is striated and have a single centrally placed nucleus.


responds to stimuli and transmits impulses from one body part to another are present in the brain and spinal cord.
Neuron:  three parts dendrites, cell body axon Draw picture here—what are some other types of nerve cells?  List them
The skin is the largest organ in the body. It has three functions:  sensory input, integration of data, and motor output.  It protects the tissues underneath, prevents invasion by foreign organisms, prevents dehydration, helps regulate body temperature, and contains receptors that provide information about the external environment.

Epidermis--The outer layer, the epidermis, is composed of stratified squamous epithelium. These cells prevent dehydration because they are filled with a waterproof protein called keratin.  The lower layers of the epidermis are basal cells that continuously divide to replace the layers above. The basal layer also contains melanocytes which produce melanin, the pigment that darkens skin and protects from ultraviolet radiation in sunlight.

Dermis--The dermis lies underneath the epidermis and is composed of dense connective tissue.   Composed of follicle and oil glands

Sebaceous—lubricate hair and skin, discharge causes “whiteheads and blackheads”

Goosebumps—arrector pili stand on end

Sweat glands—for cooling

Touch receptors—special sensitivity

Blood vessels—blushing
SKIN CANCER

UVA—penetrate deeply into skin affects connective tissue and leads to sagging and wrinkles

UVB—cancer causing rays believed to increase the effects of UVA

Carcinomas, melanomas

Subcutaneous layer

The subcutaneous layer is the deepest layer and is composed of loose connective tissue. 

This layer is actually not part of the skin. 

Adipose tissue in this layer insulates and stores energy in the form of fat.

Bio2 Skin :  What Does Your "Homunculus" Look Like?     Alice Kagi, Judith Kemlitz, Warren Marchioni, and Patricia Seybert  Woodrow Wilson Biology Institute
References:Hooper, Judith and Dick Teresi. 1986. The 3-Pound Universe. New York: Macmillan Publishing Co. Ornstein, Robert and Richard F. Thompson. 1984. The Amazing Brain. Boston: Houghton Mifflin Co. Perigee Book, A. 1982. The Brain: A User's Manual. New York: G. P. Putnam's Sons. 

Purpose:
We will determine the density of touch receptors in various parts of the body on the right hand side. Using these data, we will draw a picture of the " homunculus" of the experimental subject. 

Background:

Human skin possesses several different sense receptors that can be differentiated from one another when a cross-section of skin is placed under the microscope. These different receptors respond to mechanical, chemical and thermal stimuli so that we can explore and determine the characteristics of our environment. Each receptor carries information to the brain where the information is processed and interpreted. 

Most of the activity in the cerebrum of the human brain is centered in a thin convoluted surface layer only a few mm thick. Different regions of this cortex have different functions. For example: the somatosensory cortex straddles the foremost portion of the parietal lobe. Each point on this band of densely packed nerve cells represents sensory receptors from a different part of the body. In addition, due to the crossing over of nerve tracts, the right half gets input from the left side of the body and vice-versa. The specific amount of space in the brain dedicated to sensing each body part is proportional to the density of the sensory receptors in that area. For example: the fewer the receptors in the upper arm, the smaller the upper arm sensory area in the brain. So, you can map the entire body as it is "sensed" by the cortex. The "picture" of the body on the brain is called the "homunculus" ("little person"). 

Materials:

· 2 straight pins (or round tooth picks), paper scissors, glue stick, adhesive tape, cardboard ( or a 5X7 inch file card), blindfold, graph paper. (Optional: appropriate clothing for the experimental subject: shorts and a tank top shirt.) 

Procedure I: Construction of a measuring tool.

1. Cut out the pattern on the attached sheet and glue it to the cardboard. Place a weight such as a book, on top and wait a minute for it to dry. 

2. Cut the lettered sections apart along all the lines making 6 pieces, A through F. 

3. Glue B and C on top of A, leaving space in the middle for F. 

4. Glue D and E to B and C only, leaving the center spaces under D and E open. 

5. After the glue has had time to dry, slide F in under D and E so that it is parallel with B and C but free to slide back and forth. 

6. Using adhesive tape, tape one pin along the far left edge of D, with its top reaching only as high as the top of D. This will be the fixed point. Be sure the tape does not prevent F from sliding. 

7. Tape a second pin to the inside edge of the perpendicular arm of F. Be certain that the points of the two pins are aligned. 

8. The completed tester should look like the diagram below. 

Finished Tool
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Procedure II: Experiment.

Your team should consist of an experimental subject (blindfolded) and an experimenter/recorder. Starting from the head and working down to the feet, measure the distance between touch receptor fields in specific parts of the right hand side of the body using the following method: 

1. Spread the pins apart and press the points lightly on the skin of the subject. The subject should detect two points of contact. If he feels only one, repeat the process, moving the pins farther apart. 

2. Move the 2 pins closer together, 0.5 cm at a time, until the subject will no longer be able to distinguish 2 separate pins. Measure this distance in cm. At this point, both pins are within the same receptive field of one sensory receptor, and so the 2 points cannot be identified separately. 

3. Repeat this measurement 2 times in the same general area. Average these measurements, and record the mean in the data table. 

4. Measure as many parts of the body as possible. See the data table for suggested areas. 

Procedure III: Calculations.

1. The number recorded for each body part represents the distance between each sensory receptor field, so the distance measured is inversely proportional to the cortical area dedicated to that body part. That is: the closer the receptor fields, the larger the area on the cortex. To calculate the inverses, divide each mean into the number 1. For example: Distance = 0.25 cm. 1/0.25 cm divides out to be 4.0. Calculate the inverses for each body part and record on the data sheet. 

Draw a proportional picture of the homunculus on graph paper. If the inverse is 4.0, then the body part occupies 4 boxes on the graph paper, approximating the normal body shape. To enlarge the scale, multiply all values by an enlarging factor. For example, to make the drawing 5 times larger, multiply the inverses by 5. 

Sensitivity Data Chart

Each unit in the inverse column equals one square on the graph paper. 

	Body area (left)
	Distance (cm) 
	Inverse

	chin
	
	

	above upper lip
	
	

	scalp
	
	

	forehead
	
	

	nose (bridge) 
	
	

	eyelids
	
	

	cheek
	
	

	lower lip
	
	

	upper lip 
	
	

	Ear lobe
	
	

	back ear
	
	

	side neck
	
	

	front neck
	
	

	Back neck


	
	

	shoulder

Body Area (left)
	Distance

(cm) 
	

	Shoulder blade
	
	

	outer upper arm
	
	

	inner upper arm
	
	

	outer forearm
	
	

	inner forearm
	
	

	back of hand
	
	

	second finger front
	
	

	second finger back
	
	

	thumb back
	
	

	Body Area

(left)

	
	

	Lower back
	
	

	Upper back
	
	

	chest
	
	

	thigh outer
	
	

	thigh inner
	
	

	lower leg front
	
	

	lower leg back
	
	

	foot top
	
	

	foot bottom
	
	

	middle toe top
	
	

	big toe top
	
	


Analysis: DRAw a sketch of your homunculus on GRAPH paper and place IYNB and answer the following questions IYNB.  Use complete sentences.
1. Does the brain see your body in the same proportions that you see your body? Explain.
2. How does your group's "homunculus" compare with those drawn by other groups? Discuss the similarities and differences. 

3. Is there any adaptive or evolutionary value to the amount of space dedicated to each body part? Explain. 

4. What side of the brain did you map? How do you know?

Conclusion:  Write a summary to this activity.  Include at least two sources of error.  Include any spin-off thoughts that this activity sparked in your mind.  

Measuring Tool Template
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Sample data and map for 
homunculus / right cerebral cortex mapping lab:

Each unit in the inverse column equals one square on the graph paper. 

	Body area (left)
	Two point
threshold (cm) 
	Inverse

	chin
	0.55
	1.82

	above upper lip
	0.3
	3.33

	scalp
	5.4
	0.19

	forehead
	1.9
	0.53

	nose (bridge) 
	0.9
	1.11

	eyelids
	0.65
	1.54

	cheek
	1.60
	0.63

	lower lip
	0.3
	3.3

	upper lip 
	0.25
	4.00

	ear
	2.40
	0.42

	back neck
	1.35
	0.74

	side neck
	1.85
	0.54

	front neck
	2.55
	0.39

	top shoulder
	4.4
	0.23

	outer upper arm
	16.3
	0.06

	inner upper arm
	5.2
	0.19

	outer forearm
	5.2
	0.19

	inner forearm
	4.6
	0.22

	back of hand
	1.7
	1.25

	second finger front
	0.25
	4.00

	second finger back
	0.25
	4.00

	thumb back
	0.75
	1.33

	thumb front
	0.3
	3.33

	back
	4.2
	0.24

	chest
	3.8
	0.26

	thigh outer
	3.65
	0.27

	thigh inner
	3.35
	0.30

	lower leg front
	4.0
	0.25

	lower leg back
	8.95
	0.1

	foot top
	4.6
	0.22

	foot bottom
	3.3
	0.3

	middle toe top
	3.05
	0.33

	big toe top
	2.6
	0.38


Bio 2Drawings of Tissues 

USE COLOR


Name_______________per_____

LABEL ALL DRAWINGS with magnification, size of one cell in microns, and obvious organelles.
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Active Reading Chapter 40
1. What does the endoderm (embryonic germ layer) become as an adult?  

2. What are the four main tissue types in vertebrate animals?  ________________________

3. What is the function of epithelial tissue?

4. What is the difference between simple and stratified?

5. What are the three types of epithelial tissue? 

6. What is the difference between an exocrine and endocrine gland?
7. What are the two types of nervous tissue cells?
8. Name the three parts of a typical nerve cell.

9.
Name and give the function for 2 of the 3 supporting nerve cells.

10.
What are the three layers of skin?

11.
Use the definition of an organ to explain why skin is considered an organ.

12.
What is keratin and what is its role?

13..
What are melanocytes and what is their role?

14.
List 3 things found in the dermis.

15.
Name one thing found in the deepest layer of the skin.

Bio 2




Chapter 40 Test Ready Sheet

Part of this test will involve microscopes—identification, measurement and magnification.  Most of the test is Microscopes.  There are 10 fill in the blank (no word bank) and Multiple choice questions.  This test is worth 60 points.  

Know the 3 types of epidermal tissue and where they can be found

Know the functions of epidermal tissue

Microscopes: Review your detailed drawings of tissues.  Be able to identify each type of tissue.
· Epidermal tissue vocabulary:

· Know the 5 types of connective tissue and where they can be found

· Know the functions of connective tissue

· Connective tissue vocabulary:

· Know the 3 types of muscle tissue and where they can be found

· Be able to give similarities and differences between the 3 types.

· Muscle tissue vocabulary:

· Know about nerve cells and their functions

· Know the characteristics of the three layers of skin and why its considered an organ

The following are the same questions you answered while reading your book.  Are you able to answer them now without the use of your notes?

1. What does the endoderm (embryonic germ layer) become as an adult?  

2. What are the four main tissue types in vertebrate animals?  

3. What is the function of epithelial tissue?

4. What is the difference between simple and stratified?

5. What are the three types of epithelial tissue?  

6. What is the difference between an exocrine and endocrine gland?

7. What are the two types of nervous tissue cells?

8. Name the three parts of a typical nerve cell.

9. Name and give the function for 2 of the 3 supporting nerve cells.

10. What are the three layers of skin?

11. Use the definition of an organ to explain why skin is considered an organ.

12. What is keratin and what is its role?

13. What are melanocytes and what is their role?

14. List 3 things found in the dermis.

15. Name one thing found in the deepest layer of the skin.
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