Human Biology





Name: _____________________

LAB #2: CELLS


I. Introduction.


As we have learned, living organisms, like non-living things, are composed of atoms and molecules. But at a higher level of organization, living organisms are all composed of cells, and non-living things never have any structure resembling a cell. Cells are the basic units of life; they are the smallest things that possess all the properties of life, and new life arises only by the reproduction of cells. Every cell has a plasma membrane, a skin of phospholipids and proteins that surrounds the cell, and cytoplasm, an active mixture of organelles, molecules, and ions in a water solution that forms the main part of the living cell. Although all have a plasma membrane and cytoplasm, cells vary widely in their structure. In today's lab you will examine a variety of different cell types and learn a little about how they function.

II. Prokaryotic Cells

There are two basic classes of cells that differ fundamentally in their structure. Bacteria and Archaea have prokaryotic cells; Eukarya (including humans) have eukaryotic cells. Prokaryotic cells are simpler in structure and generally much smaller than eukaryotic cells. Their small size makes it difficult to study prokaryotic cells with light microscopes, so we will examine them only briefly today. Bear in mind, however, that prokaryotic organisms are enormously important to people, for their roles in ecology and because some can make us ill. Despite their simple cell structures, prokaryotic organisms are much more abundant on earth than eukaryotic ones, and many can live in places and survive in ways that no eukaryotic organism can.


Bacteria cells mostly come in one of three distinct shapes. Round bacteria are called coccus, rod-shaped bacteria are called bacillus, and long, twisted bacteria are called sprillum. Some types of bacteria have cells that are usually solitary, but others are found in groups: common arrangements include diplo- two together, strepto- a chain of many cells, and staphlo- a cluster of cells.

Obtain a slide of three bacterial types and examine it with a microscope at high power. You should be able to see cells of three different shapes by looking around on the slide.


¿ Draw a few cells of each type in the spaces labeled for them below.

___________________     _____________________
    ____________________

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |
             Coccus                                 Bacillus                                  Sprillum

¿Are any of the bacteria cells in groups? Identify the shapes and groupings using the terms given above. ______________________________________________________ 

¿Which of the three cell types are largest? ___________________________________

¿ Estimate how many of the coccus bacteria would fit, side-by-side, across the diameter of the field of view. __________

III. Eukaryotic Cells. 


The Eukarya, including plants, animals, fungi, and protistans, all have eukaryotic cells. These are usually much larger and always more complex than prokaryotic cells. Eukaryotic cells have a variety of internal organelles: structures made of membranes and macromolecules that carry out various functions. One of these is the nucleus, a large organelle that contains the DNA. A distinction is made in eukaryotic cells between the nucleus and the cytoplasm; the cytoplasm is considered to be everything within the plasma membrane except the nucleus. Most cells, and most cellular organelles, are essentially colorless, and it is difficult to see them with a light microscope. By studying a variety of cell types you will be able to see several of the organelles and develop an appreciation for the diversity of eukaryotic cells.


A. Plant cells. Plants are composed of many cells, and these occur in distinctly different types. Similar cells that perform a particular function form a tissue. Organs are formed by several different tissues that work together. We will look at a plant organ (a leaf) that has predominately one type of cell.

Make a wet mount slide of an Elodea leaf. Use one of the small leaves from the growing tip of a sprig and a few drops of water from container the Elodea is growing in. Observe the leaf under low, then high power.

¿ How do the sizes of the Elodea leaf cells compare to those of the bacteria? 
______________________________________________________________________

______________________________________________________________________

Elodea is a water plant that is often grown in aquariums, where it looks nice and oxygen it produces in photosynthesis helps oxygenate the water. The most conspicuous features of Elodea leaf cells are their chloroplasts. The chloroplasts are the little green structures; there should be many of them in almost all the cells. A grayish spot in a cell, slightly larger than the chloroplasts and often not quite round, is the nucleus. The nucleus is hard to find in most Elodea cells. The center of the cell is filled with a large central vacuole, but this is clear and usually not visible. 

¿What shape are the chloroplasts? _________________________________________

Elodea cells will often do something that is rather unusual and cool to see. It is called cytoplasmic streaming, and it is when the cytoplasm starts moving around within the cell. In Elodea cells it visible when the chloroplasts begin moving, carried along with the streaming. 

Look for cytoplasmic streaming at high power; it usually starts near the middle of the leaf and may take a few minutes to begin.

¿ Describe the movements of the chloroplasts within the cells. ____________________

______________________________________________________________________

¿ Draw a typical Elodea cell in the space on the left below. Pay particular attention to the distribution of the chloroplasts.

Elodea grows naturally in fresh water. Let’s examine what happens to it in salt water.

Remove your Elodea slide from the microscope and put a few drops of 5% NaCl (saltwater) on the slide, by the edge of the cover slip. Use a small piece of paper towel on the opposite side of the cover slip to draw the saltwater under the cover slip. Observe the Elodea cells with the microscope again, and draw another cell.

________________________________

_______________________________
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Elodea cell in fresh water



Elodea cell in salt water

¿What has happened to the cells in the salt water? _____________________________

______________________________________________________________________

¿Why do you think this has happened? ______________________________________

______________________________________________________________________

Try to recall this demonstration when you are studying about osmosis!


B. Human cells. There are about 200 distinctly different kinds of cells in the human body. We will just look at a few of them. The hundreds of kinds of human cells fall into four basic types of tissues: epithelial, connective, muscle, and nervous. We will look at examples of each type.



1. Epithelial tissues cover surfaces or line openings within the body. 

Make a wet-mount slide of squamous epithelial cells from your cheek and examine them with the microscope. Each person should make their own slide and you should not handle anyone else's slide. To make the slide: 1) obtain a clean slide and cover slip 2) put a drop of physiological saline on the slide and a drop of methylene blue dye on the slide 3) use the blunt end of a toothpick to gently scrape the inside of your cheek, then stir the end of the toothpick in the drop of saline on the slide 4) cover the drop with the coverslip.
¿What, if any, organelles can you see within the cells? __________________________

¿ Draw a few of the cells in the space labeled for them below.

Obtain a prepared slide of Cuboidal Epithelium and examine it under the microscope.

These slides are a cross section through a kidney and contain multiple types of cells. The cuboidal epithelium cells form tubules within the kidney; they appear in the cross section as groups of approximately square cells forming little circles and ovals.
¿ Draw a few of the cells in the space labeled for them below.

Obtain a prepared slide of Ciliated Columnar Epithelium and examine it under the microscope.
Again, these slides actually have several tissue types. The ciliated columnar epithelium lines the outer parts of the structures, facing the open spaces. The cilia move mucus over the surfaces.
¿Can you see any of the cilia?  Describe them. ________________________________

¿ Draw a few of the cells in the space labeled for them below.
___________________     _____________________
    ____________________
|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |
          Cheek Cells                   Cuboidal Epithelium                Ciliated Columnar


2. Connective tissues fill spaces and attach things together in the body. They includes a wide variety of tissue types; most have the cells dispersed within a matrix of non-cellular material.
Obtain a prepared slide of hyaline cartilage and examine it under the microscope.

Hyaline cartilage can be recognized by having pairs of cells scattered in a cloudy matrix. Likely there are other cell types on the slide as well. Hyaline cartilage is found at the ends of bones where joints occur, and in the trachea, bronchi, and at the ends of the ribs.
¿ Draw a small portion of the hyaline cartilage in the space labeled for it below.

Obtain a prepared slide of bone tissue and examine it under the microscope.
Bone is also formed primarily of a connective tissue. In this case the matrix is the hard, mineralized part that we normally think of as bone, and the cells only occupy small chambers (lacunae) within the matrix. 
¿ Draw a portion of the bone tissue in the space labeled for it below. Label the matrix, lacunae, and central canals.
Obtain a prepared slide of a human blood smear and examine it under the microscope.
Blood is also considered a connective tissue. The blood plasma is the matrix, and it contains red blood cells, platelets, and several types of white blood cells.

¿ Draw a few red blood cells, and at least two different kinds of white blood cells in the space labeled for them below. Label each kind of cell.

___________________     _____________________
    ____________________

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |

|                                     |    |                                         |     |                                       |
      Hyaline Cartilage                      Bone Tissue                           Blood Cells


3. Muscle tissue. Muscle tissue consists of cells that are specialized to contract, allowing movement. There are three types:  skeletal, which mostly attaches to bones and allows for voluntary movement; smooth, which surrounds blood vessels and the digestive tract and functions in the movement of materials through them; and cardiac, which is found in the heart and pumps the blood. 
Obtain a prepared slide of muscle tissue and examine it under the microscope.

These muscle tissue slides come from the inside of a tongue, where the muscle fibers run in many directions and are mixed in among fat tissue (a connective tissue). The muscle tissue is pink. The dark spots found scattered along the muscle fibers are nuclei; each muscle fiber forms from many cells that join together and so has many nuclei. The fat cells, stuffed full of clear fat, are virtually colorless. 

Look around the slide and observe both types of tissue. Find an area where the muscle fibers run parallel across the slide and look carefully for thin dark and light stripes running across the muscle fibers.

¿ Draw a few muscle cells in the space labeled for it below.

¿Which of the three kinds of muscle tissue is this? _________________


3. Nervous tissue. Nervous tissue is specialized to conduct electrochemical impulses along the neurons (nerve cells) and from one neuron to another.

Obtain a prepared slide of giant multipolar neurons and examine it under the microscope.
Neurons have a cell body, a fat part that contains the nucleus, and projections called axons and dendrites sticking out like arms from the cell body. Dendrites carry impulses toward the cell body and axons carry impulses away from the cell body. Neurons usually have many dendrites but just one axon.

¿ Draw one of the cells in the space labeled for it below.

________________________________

_______________________________
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