LAB NOTES

Length of bacteria= 1-2 micrometers
You can see bacteria with the 40x or 100x lens

Immersion oil is NOT the same as mineral oil

SUBSTAGE

A: Brightfield (for stained things).  Light goes through a condenser.

DF: Darkfield (for high-dry 40x).  Direct light is blocked.  Light comes in only 

        from the sides, so only scattered light comes through.  Bacteria= white.
PHASE 1, 2, 3:  Bacteria have different density than water.  Can wee them 

                         without stain, so they are observed live.  You can’t tell 

                          gram – or +, but you can discern Browning Motion vs. Motility.

                          For use with oil lens.

Browning Motion:  water molecules hit bacteria and move them

True Motility:  Bacteria are able to move themselves.

37°C= Body Temp-- for incubation.

BACTERIAL MORPHOLOGY:  Tells you if you have a pure culture.

COLONY:     Size



Color



Margin (Smooth=”Entire”, Lobed, Serrated)



Elevation (Concave, Convex, Flat, Pitted)



Texture (Shiny=polysaccharide capsule, Waxy= hard)



Odor (esters are especially aromatic).  May be pleasant or not.

BROTH:
Evenly Cloudy suspension



Settled to bottom



Clumps throughout tube



Film at the top = “pellicle”



Pigments in the broth (e.g. green= pseudomonas)

CELLS:
Cocci, bacilli (rods), spiral

COCCI CELL ARRANGEMENTS:    

Pairs (diplococci) Cells divide by pinching off in one plane.
Chains (strepto) Cells divide by pinching off in one plane.

Fours (tetrads) Cells divide by pinching off in two planes.
8’s (sarcina) Cells divide by pinching off in three planes.
Irregular clusters (staphylo) Pinch off in three planes.
BACILLI CELL ARRANGEMENTS:



Single



Strepto

SHAPE OF ENDS OF BACILLI: Square, round, or pointed.

SPIRALS:
Curved Rod = “vibrio”



Stiff Spiral = “Spirillum”



Flexible Spiral = “Spirochete”

CONTRAST:  To make bacteria stand out, stain them.  This only allows us to see size and shape of cell.

DNA (from its phosphates) and proteins are negatively charged, so positive charges are attracted to them.

Simple stain:  (Methylene Blue, Crystal Violet, Saphranin=pink) 



Has a + charge, so it stains DNA and protein within reach.

Negative stain: (India Ink, Nigrosin) 



Has a – charge, so it stays outside the cell.



It is repelled when there is a polysaccharide capsule, and shows

a clear zone around the cell where the capsule is.

Differential: Uses combination of simple stains (Gram stain, Endospore stain, 

                        Acid-Fast stain).  Correlates to different cellular architecture.



SIMPLE STAIN DEMO

There are over 500 species of bacteria in the mouth, more than anywhere else in the body except the colon.

Put cheek cells on slide

One drop Methylene Blue

Cover slip

Cell nucleus will be dark.  If streptococcus is present, dark spots in cell.

GRAM STAIN PREPARATION:
Wax pencil a slide with a circle the size of a dime.

Inoculate slide with loop.

Air dry.

Heat Fix.

GRAM STAIN PROCEDURE

STEP ONE


Primary Stain (Crystal Violet) x 1 minute


Rinse with water

STEP TWO


Mordant/Fixant (Iodine) x 1 minute


Rinse with water

STEP THREE


Destain (Alcohol) x few drops


Rinse with water

STEP FOUR


Secondary Stain (Saphranin)


Rinse with water, blot with Bulbous paper

Gram + organisms have one membrane with a thick peptidoglycan layer. 

               Ink gets caught and can’t get out.

Gram – organisms have two cell membranes and a thin peptidoglycan layer.


    Ink gets washed out.

EXPERIMENT:

#38:  Streptococcus pyogenes (gram + cocci with chains)

#27:  Bacillis cereus (gram + rods)

#3:   Staphylococcus aurous (gram + cocci in clusters)

#6:  Proteus vulgaris (gram – rod, highly motile)
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