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Organ Systems

Cells work together to make more specialized units of life.

Cells – Smallest units of life


Tissues – Group of cells working together to do a specialized task


Organs – Made of specific tissues to carry out a specific function


Organ System – Group of organs that have related functions

Cell Differentiation 

1. Nearby cells are a major factor in how new cells will specialize.

2. Cells release chemicals through the cell membrane that will pass into new nearby cells.

3. These new cells absorb these chemicals which causes specific parts of the DNA to function making specialized cells like skin cells, blood cells, muscles cells etc.

4. 90% of mutations that occur during cell division and specialization are caused by environmental factors. (Negative things taken in by the parent or heavy metals like lead)

5. Stem cells in the same type of environment will create specific genes in the DNA to be either active or inactive creating specialized cells.

Tissues in the Human Body

	Epithelial


· Line the surfaces of the body both as a body covering and between internal organs.

· Made of cells with strong connection between adjoining cell membranes, so the form a barrier   
	Skin epithelia

· Made of thin, flat cells that form sheets and act as a semi-permeable barrier between the inside and outside of a body..

	
	Columnar epithelia

· Made of columns of cells that line the small intestine, the stomach and glands.

· May secrete mucus, have fingerlike projections called cilia, and or absorb materials.

	Muscle

· Designed to change their shape

· Act by lengthening and shortening
	Skeletal Muscle

· Made of cells that line up in the same direction making the tissue look striped or striated.

· Attaches to bone, making it possible for the body to move.

· Is found in limbs, like arms and legs, and places where the body needs support, such as around the lower abdomen and back.

	
	Smooth Muscle

· Made of cells that are tapered at both ends and do not have a striated appearance.

· Is found in blood vessels and the walls of internal organs like the esophagus and stomach.

· Contracts more slowly than skeletal muscle, but its action can be sustained for a long time.

	
	Cardiac Muscle

· Made of cells whose nuclei sometimes appear to be between cells.

· Contracts as a unit.

· Found only in the heart.

	Nervous

·  Made of cells called neurons, which have finger like projections to receive and transfer signals

· Coordinates body actions.
	· Are varied in their actions.

· Some relay signals from the brain or spinal cord to muscles and glands.

· Others detect info from their environment (extreme heat) and trigger a response.

	Connective

· Strengthens, supports, protects, binds, or connects cells and tissues.

· Consists of cells in an extracellular matrix that can range from a liquid (blood) to elastic materials that can stretch (ligament)to mineral deposits (bone)
	Bone

· Made of cells surrounded by calcium hardened tissue through which blood vessels run.

· Needed for movement, support and protection.

	
	Fat(adipose tissue)

· Made of large, tightly packed cells.

· Found under the skin around organs

· Needed for energy storage, padding and insulation.

	
	Blood

· Includes red blood cells, white blood cells and platelets within a straw coloured liquid called plasma.

· Transports nutrients and oxygen

· Clots when the skin is cut.

· Attacks invaders such as bacteria and viruses.


Stem Cell Research

Key Terms

Stem Cells

·  And unspecialized cell that can produce various specialized cells.

Embryonic Stem Cells

· An unspecialized cell that can become any one of an organism’s body cells.

Use of Stem Cells

· Compared to meristemic cells in plants (found on the ends of stems to grow branches and leaves.

· An embryo makes pluripotent stem cells which can make many but not all types of tissue.

· Adult stem cells are more specific.  They can only make the type of cells that are around them.  (Only skin stem cells can build and repair skin. Only bone stem cells and build and repair bone.)

Is there a problem with this?

· Embryonic stem cells (totipotent stem cells) can be multiplied in a lab setting for over a year.  

· They are capable of then producing over 300 different types of specialized cells.

These are usually from eggs are fertilize in-vitro (outside the womb) obtained from fertility clinics.

· Adult stem cells (usually from the skin) are created using viruses which could potentially damage the DNA.
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