Cell Structure
History of Cytology

· Begins with the invention of the microscope

· Zacharias Janssen (fix your notes!) credited with the invention of the compound microscope

· Late 1500’s

Robert Hooke

· Coined the term “cell”

· Did this while observing cork cells

· Really the cell walls of dead plant cells from bark

· Published his observations in the book Micrographia

· Influenced many others

· Hooke’s microscope was not as good as some (especially those of Leeuwenhoek), but he was still able to make many observations and detailed drawings.

· Hooke’s drawings of cork cells (
· He also made many other detailed drawings of organisms he viewed with his microscope.
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Anton Van Leeuwenhoek

· Was not the first microscope maker, but made some of the best early microscopes

· Very high magnifications for the time – up to 300x

· 1600s

· Observed first living cells

· Pond water, various bodily fluids that had bacteria swimming about in them, etc.

· Remember that the cells Hooke observed were non-living (cork)

· Images he drew of bacteria in plaque removed from his teeth.

· These are the first known observations of bacteria

· He called them “animalcules”

Robert Brown

· 1st to observe a nucleus in a cell (1833)

· The instrument is Brown’s microscope

· The image below is what Brown would have seen when he made his discovery.  These are cells from an orchid leaf.

· The nuclei are the small dots in each cell

· The big things are stomata

Matthias Schleiden
· Said that all plants are made of cells 1838

Theodore Schwann

· Said all animals are made of cells 1839

Rudolf Virchow

· All cells are made from other cells 1855

· Before this time it had been thought that cells could arise spontaneously from non-life

The Cell Theory

· The work of all the scientists listed is compiled into one large idea called The Cell Theory

· Remember – a theory is an explanation for observations that 

· Is supported by a large body of evidence

· Has been tested MANY times

· Explains MANY things

· It may be revised or improved, but stands as our best explanation for observations we have.

· All living things are composed of cells 

· Cells are the basic units of structure and function in living things

· All cells come from pre-existing cells
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	Anton Van Leeuwenhoek


	Robert Brown




Microscopes

· Compound

· Dissecting

· Scanning Electron

· Transmission Electron

Compound Microscope Parts
· Ocular

· Also called eyepiece

· Usually magnifies 10x

· Needle inside for pointing to objects

· Body or Arm

· Revolving nosepiece

· Holds objective lenses

· Rotates so that correct objective can be chosen

· Objective Lens

· Usually a “low”, “medium” and “high” power

· Attached to the nosepiece

· Low Power

· Usually 4x

· Widest field of view

· Least magnification

· Used first to observe

· Coarse focus

· High Power

· Usually 40x

· Narrowest field of view

· Most magnification

· Use only after low and medium powers

· Fine focus only

· Stage

· Diaphragm

· Controls the amount of light that strikes the specimen

· Focus knobs

· Coarse

· Moves the stage in large amounts

· Used only with low power

· Fine

· Moves the stage in small amounts

· Used with high power (but can be used with any)

· Light source

· Base
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	Compound Microscope Parts




Dissecting Microscope

· Two oculars

· Low magnification

· Large specimens may be observed

About Field of View

· Wide field of view

· Large area

· Specimen appears small

· Good for specimens that move a lot and quickly

· Narrow field of view

· Small area

· Specimen appears large

· Good for specimens that are still and for which you want to see greater detail
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	Dissecting Microscope




Scanning Electron Microscope

· VERY large magnification

· 1000s of times

· External views

· 3-D appearance
Transmission Electron Microscope

· VERY large magnifications

· 1000s of times

· Views cross-sections of images

· Inside a cell

· 2-D views
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	Scanning Electron Microscope


	Transmission Electron Microscope
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