MICROBIOLOGY

Microbiology refers to the study of microbes.  Microbes, including bacteria, fungi and viruses are organisms that are too small to be seen with the naked eye.  Most microbes found on the body are nonpathogenic.  However, microbes that are normal flora and nonpathogenic in one location can produce significant disease if found in a site that they don’t belong.

Bacteria:

Bacteria have specific requirements for temperature, pH, oxygen requirements and nutrition.  These requirements are considered when collecting and preparing samples

Majority of bacterial species require a pH of 6.5 to 7.5

Bacteria that require O2 : aerobic

Bacteria that does not require O2 : anaerobic

Nutritional and temp requirements vary among bacteria. Most bacteria are mesophiles, which grow best @ 20-40 degrees C.
Methods of identification include: shape, size, arrangement and chemical reaction

Shape: coccus, bacillus, spiral, plemorphic (shape ranging from cocci to rods)
Arrangement: single cells, pairs, clusters, chains, palisades

Spores: central, subterminal, terminal: bacteria that form intracellular refractile bodies called endospores

Growth: bacteria cells contain a single DNA strand and reproduce primarily by binary fission, 

When bacteria colonize they go through four distinct phases.

The initial phase, or lag phase: bacteria adapting metabolism to use the resources on the new medida

Exponential growth phase: rate of growth during this phase also called doubleing time or generation time. This phase continues until essential nutrients are depleted, toxic waste products accumulate and or space limited.

Stationary phase: time during which cells numbers show no increase or decrease

Logarithmic phase: decline phase, death phase.  Rate of death not necessarily the same as growth.  Spore formation usually occurs during this phase

Lab: separate room away from main traffic.  Adequate lighting, ventilation, washable floor, limited traffic.  Two work areas, one for processing samples, one for culture work, incubator and refrigerator.

Two stains used Gram stain and acid fast stain

Gram stain used to categorize bacteria as postive or neg based on the cell wall structure.

Bacteria that stain purple are gram positive and bacteria that stain red are gram negative. 
Determining gram stain reactivity is important for identification

Culture medium: any material, solid, or liquid that can support the growth of micro organisms.  Solidifying agents include: agar and gelatin.

Agar : dried exract of sea algae

Gelatin: protein obtained from animal tissue.

6 gen types of culture media : transport media, gen purpose, enriched media, selective media, differential media, enrichment media

Enriched are formulated to meet requirements of most fastidious pathogens.  Basic nutrient media with extra nutrition added, blood serum or egg.  Eg, blood agar or chocolate agar.  Selective media contains antibacterial substances such as bile salts or antimicrobials which inhibit or kill all but a few types of bacteria.

Collection of samples: most do not need special equipment.  Collections include: aspiration, swabbing, scraping.  Samples that are processed immediately can be collected by using a cotton swab, this is the least suitable method because contamination risk is high and cotton can inhibit microbial growth.

Colony characteristics: bacteria recognition based on observation of colony

Size of colony

Density of colony

Elevation of colony

Form (shape of colony)
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Antibiotic sensitivity is used to determine susceptibility or resistance to specific drugs.

Fungal characteristics: fungi are heterotrophs and may be parasitic or saprophytic

(organism that obtains nutrients from non-living organic matter, usually dead and decaying plant or animal matter by absorbing soluble organic compounds)

Most fungi are multicellular, except yeast.  Most rely on sexual and asexual reproductive systems.

