Name _____________________________________ Period ______ Date __________
Cell Specialization and Communication
The simplest living organisms are composed of single cells.  However, in complex organisms such as human beings and plants, the cells work together to perform certain functions.  The over 10 trillion cells in your body vary in size and shape and perform over 200 functions.  Tissues are groups of similar cells that have a common function.  Cells are specialized meaning that they perform a specific function for a tissue or larger organ.  There are 4 Human Tissue Types:
	Tissue Type
	Description
	Where in the body

	Epithelium
	Covers organ surfaces
	Skin, digestive tract

	Connective
	Holds everything together
	Blood, bone, cartilage

	Muscle
	Has filaments that contract
	Muscles

	Nervous
	Main component of nervous system
	Brain, spinal cord


An organ is a structure made of 2 tissue types working together to perform essential tasks.  Examples of organs in humans include heart, kidney, lungs, liver, and pancreas.  The stomach is a unique organ because it has all 4 tissue types!  Organ systems are groups of organs that work together to perform certain functions.  Cells must be able to communicate in order for organ systems to work properly.
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There are 10 Major organ systems in the human body that work together as one unit.  Match the organ system with its function below:

	Organ System
	Function

	1.
	Pumps blood and lymph fluid throughout the body to deliver oxygen and remove waste

	2.
	Breaks down of food into amino acids, fatty acids, and carbohydrates by mechanical and enzymatic processes

	3.
	Protects the outside of the body; includes skin, hair, and nails

	4.
	Sends hormone messages to all cells in the body through the blood

	5.
	Uses ATP for energy to contract and perform voluntary and involuntary mechanical work

	6.
	Transmits chemical signals throughout the body through neurons

	7.
	Consists of organs, hormones, and cells needed for reproduction including testes & sperm (males) and ovaries and eggs (females)

	8.
	Consists of lungs and structures in the chest involved in movement of oxygen and carbon dioxide in and out of the body

	9.
	Provides shape and form to the body, in addition to movement, production of blood cells, and storing minerals

	10.
	Regulates chemical composition of the body by removing waste and controlling amounts of water, salts, and nutrients


Read the following passages and answer in complete sentences.

1. What are three reasons that cells would want to communicate with each other?

2. What are hormones?  How are they important in cell communication?

3. What are nerve signals?  How are they important in cell communication?

Neural Communication
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4. Nerve cells are also called _________________________________.

5. The receptors for heroin and other members of this class of drug are located on neurons of parts of the brain.  What aspects of human life do these parts control?

6. What are endorphins?  When are they released?

7. Discuss some of the long and short-term effects of drug use on neuron communication.

Multiple Sclerosis
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8. In the drawing above, label the nucleus and draw an arrow showing the direction of nerve impulses.

9. What is a neurotransmitter?

10. Describe how neurotransmitters relay messages from one neuron to another.

11. How does MS occur?  
12. How do you think think disrupting nerve signals would affect people physically?
13. How is MS a disease that results from faulty cell communication?

Hormonal Communication - Diabetes
The human body wants blood glucose (blood sugar) maintained in a very narrow range.  Insulin and glucagon are the hormones which make this happen.  Both insulin and glucagon are secreted from the pancreas, and thus are referred to as pancreatic endocrine hormones. The picture on the left shows the relationship both insulin and glucagon have to each other. Note that the pancreas serves as the central player in this scheme.  It is the production of insulin and glucagon by the pancreas which ultimately determines if a patient has diabetes, hypoglycemia, or some other sugar problem.
14. What are the two hormones that regulate blood glucose (sugar)?

15. Which endocrine gland produces the two hormones?  

16. When blood sugar is high, which hormone is secreted?  Which cells does this hormone target?

17. When blood sugar is low, which hormone is secreted?  Which cells does this target?

18. How is diabetes a disease that results from faulty cell communication?
19. How do cells receive chemical signals (from neurotransmitters or hormones)?

Multiple Sclerosis (MS) is an illness diagnosed in over 350,000 persons in the United States today. MS is identified by more than one (multiple) area of inflammation and scarring of the myelin in the brain and spinal cord. Myelin is the tissue that covers and protects our nerve fibers. When this occurs, nerve "communication" is disrupted. Thus, a person with MS experiences varying degrees of neurological impairment depending on the location and extent of the scarring. There is no known cure for MS at this time, however many treatments can make a person’s life easier.  A specific cause of MS has not yet been determined, but several theories are considered plausible. MS is an “autoimmune” disease, in which, for unknown reasons, the body’s immune system begins to attack normal body tissue. In the case of MS, the body attacks the cells that make myelin.





Heroin is an illegal opiate drug made from the opium poppy, Papaver somniferum.  In 1973, scientists discovered that the brain has receptors for opiates located in parts of the brain important for breathing, pain, and emotions.  Why would we need such receptors?  The brain makes its own opiate-like neurotransmitters called endorphins.  They are released in high amounts when animals or people are in pain or under stress.
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