Part II - Teaching Guide

ENVIRONMENTAL CONDITIONS

ATTENTION:

MOTIVATION:

OVERVIEW:

4a.  Given statements,  define the various environmental conditions that affect the cultures and   describe the procedural steps.
  (1)  Aerobic
  (2)  Microaerophilic

  (3)  Anaerobic
  (4)  Moisture

  (5)  pH

  (6)  Temperature

4b.  Given statements, identify nutritional  requirements of bacteria which must be supplied by   media, including sources of carbon, nitrogen, and other growth factors(amino acids, vitamins,   meat infusions).  

  (1)  Nutritional requirements

4c.  Given statements, identify factors of media  preparation that promote desired bacterial growth.

  (1)  decision to purchase or prepare locally

  (2)  preparation procedures

  (3)  sterilization techniques

  (4)  storage requirements

  (5)  quality control

4d.  Given statements, define enriched, selective, and differential types of media and characterize the most commonly used agars and broths according to clinical laboratory use.

  (1)  enriched

  (2)  selective

  (3)  differential

4e.  Given  statements, select the most comprehensive and efficient media for recovery of possible pathogens.  A prerequisite is recall of normal flora.

  (1)  blood

  (2)  cerebrospinal fluid

  (3)  other body fluids

  (4)  ear, eye, mastoid region, sinus, teeth

  (5)  exudates and effusions

  (6)  gastrointestinal tract

  (7)  genital tract

  (8)  respiratory tract

  (9)  surgery and necropsy material

  (10) wounds

4f.  Given statements, explain the techniques used to isolate bacteria including use of initial   plating and sub-cultures.

  (1)  Initial  plating

  (2)  subculture isolation

ENVIRONMENTAL CONDITIONS

BODY(110 MIN.)

4a.  Given statements, define the various environmental conditions that affect cultures and 

  describe procedural steps.

  (1)  Aerobic - organisms utilize oxygen :

    (a)  as terminal electron acceptor  allowing for energy yielding 

          reactions

  (2)  Microaerophilic
    Definition:- grows best in reduced Oxygen tension

  (3)  Anaerobic - organisms w/o oxygen utilization:

    (a)  source of carbon, glucose degraded without oxygen

    (b)  used by anaerobic & facultative anaerobic bacteria

    (c)  a & b essential for growth & reproduction

    (d)  Gas-pak jar - (Catalyst, hydrogen, and CO2 pak)

  (4)  Moisture - control humidity as if:

    (a)  feed water from an external source

    (b)  place a large pan of water on bottom shelf

  (5)  pH:  - appropriate pH required for growth of bacteria

    (a)  artificial media - normally controlled by manufacturer

    (b)  locally prepared - recommended range must be attained prior to 

          use(use pH meter).

  (6)  Temperature:

    (a)  Human pathogens multiply best at body temperature

    (b)  Fungi - use 30oC

    (c)  Campylobacter - grows best at 42oC

    (d)  Certain viruses(RSV) multiply best at 33-36oC

4b.  Given statements, identify nutritional requirements of bacteria 

       supplied by media, including sources of carbon, nitrogen, minerals, 

       and other growth factors(amino acids, vitamins, meat-  infusions.)
  (1)  Nutritional requirements:

    (a)  Blood Agar Plate(BAP):

      1  tryptone base containing protein source

      2  soybean protein digest with a slight amount of carbohydrate

      3  sodium chloride  & agar

      4  5% sheep blood (certain bacteria produce extracellular  enzyme 

          that lyse  RBC’s.)

    (b)  Brain Heart Infusion (BHI):

      1  infusion of several animal tissue sources

      2  peptone

      3  phosphate buffer

      4  dextrose(carbohydrate provides ready energy for bacteria)

      5  supports most organisms except fastidious ones

    (c)  Chocolate Agar:

      1  same base as blood agar

      2  5% sheep blood added with temp. raised to 85oC lysing RBC’s 

          causing medium to turn to chocolate color

      3  hemin or X factor  is present in hemoglobin

      4  Coenzyme nicotine adenine dinucleotide or V factor added as 

          supplement

      5  grows GC and Haemophilus spp.
    (d)  Chopped meat broth:

      1  comes with or without glucose

      2  enrich & preserve growth of anaerobic organisms

      3  meat provides substrates for proteolytic enzymes serving as 

         reducing substances preventing rapid growers from overcoming 

         slower growers

      4  mineral oil or vaspar will allow many anaerobes to remain viable 

          for several 

        months

    (e)  GN broth (GN-gram negative):

      1  selective broth for cultivation of Salmonella/Shigella from stool 

          specimens & rectal swabs

      2  Sodium citrate and sodium desoxycholate(bile salt) destroy gram 

          positive organisms and inhibit early multiplication of coliforms

      3  Mannitol and less dextrose serves to encourage growth of 

          mannitol fermenters and decrease growth of Proteus

      4  Optimum benefit is acquired if subcultured after 6-8 hrs. 

          incubation

    (f)  Hektoen(HE) agar:

      1  bile salts & bromthymol blue & acid fuchsin inhibits normal fecal 

          flora

      2  low pH of medium allows lactose fermenters to turn colonies to 

          yellow - orange or salmon

      3  ferric ammonium citrate, an iron source, allows production of H2S 

          from Sodium thiosulfate by formation of a black precipitate around 

          colonies

    (g)  Mac Conkey Agar:

      1  crystal violet dye inhibits growth of Gram positive cocci

      2  Neutral red - pH indicator

      3  lactose fermenters causes pH to decrease turning colonies to pink

      4  non-lactose fermenters remain colorless & translucent

    (h)  Thayer-Martin Agar:

      1  chocolate agar with the following antibiotics:

      2  colistin - inhibits Gram neg. bacteria

      3  vancomycin - inhibits gram pos bacteria

      4  nystatin - inhibits yeast

      5  Modified Thayer Martin  incorporates Trimethoprim to inhibit 

          Proteus

      6  selective for pathogenic Neisseria

    (I)  Thioglycollate broth:

      1  provides an atmosphere that will promote the growth of aerobic, 

         microaerophilic, and anaerobic organisms

      2  0.075% agar prevents convection currents from carrying oxygen 

         throughout  medium

      3  Thioglycolic acids, reducing agent, lowers the oxidation - 

          reduction potential of  medium

      4  Nutrient factors(casein, yeast, beef extracts, vitamins) enhance 

          pathogenic bacterial growth

      5  for anaerobes, hemin, vitamin K1, & sodium bicarbonate is best

    (j)  Mueller-Hinton

      1  used for susceptibility testing to antibiotics

      2  plain Mueller-Hinton contains large amounts of animal infusion 

          casamino acids

      3  sheep’s blood may be added to enhance growth of fastidious 

          organisms

4c.  Given statements, identify factors of media preparation that promote 

       desired bacterial  growth.
  (1)  Factors to consider to purchase or prepare locally:

    (a)  budget

    (b)  size of hospital (out & in patient population)

    (c)  location

    (d)  availability of manufacturing company

  (2)  Preparation procedures:

    (a)  follow instruction on media agar inserts

    (b)  require flasks, heating element, stirring rods, autoclave, 

          dispensing syringe etc.

    (c)  requires other materials like petri dishes, tubes, etc.

    (d)  requires QC prior to use

  (3)  Sterilization techniques:

    (a)  121oC x 10 min. x 15 psi minimum

    (b)  QC all locally prepared media

    (c)  Use QC organisms for autoclave

  (4)  Storage equipment:

    (a)  general storage - refrigerator

    (b)  certain broths - require room temperature for storage i.e. 

          thioglycollate broth

  (5)  Quality Control:

    (a)  requirement in all locally prepared media per batch

    (b)  use batch only after QC is acceptable

    (c)  Do QC at least weekly for autoclave(function test)

4d.  Given statements, define enriched, selective, and differential media types and characterize the most commonly used agars and broths according to clinical laboratory use.

  (1)  Enrichment 

    (a)  enhances the growth of certain bacterial species while inhibiting 

          the development of unwanted microorganisms.

    (b)  e.g.  GN broth - encourages growth of small numbers of stool  

          pathogens while suppressing larger numbers of normal flora

  (2)  Selective

    (a)  select for certain organisms to the disadvantage of others

    (b)  e.g.  Phenylethyl alcohol agar (PEA) - inhibits growth of aerobic 

          and facultative  anaerobic gram neg. rods and allows gram pos cocci to grow.

  (3)  Differential:

    (a)  allows morphologic distinguishing metabolic or cultural factors

    (b)  characterizes certain bacterial genera by their distinctive 

          appearance in culture

      e.g.  Blood Agar Plate(BAP) - hemolysis on BAP differentiates the 

              Strep. spp., also the production of pigments of some bacteria.

    (c)  Eosin-Methylene Blue (EMB)

    (d)  contains lactose and the dye in the decolorized state

    (e)  organisms that ferment lactose will produce purple colonies that 

          differ from non- lactose fermenting colonies which remain 

          colorless

4e.  Given statements, select the most comprehensive and efficient media for recovery of  possible pathogens.  A prerequisite is recall of normal flora.

  (1)  Blood

    (a)  tryptic or trypticase soy broth(commercially available)

    (b)  non-selective media for primary isolation

      e.g. Bac-Tec bottle, aerobic & anaerobic

  (2)  Cerebrospinal fluid

    (a)  Chocolate agar for Haemophilus spp.
    (b)  Blood Agar plate for gram positive organisms

    (c)  Thioglycollate broth for aerobic and anaerobic organisms

  (3)  Other body fluids

    (a)  Blood agar plate for S. pneumoniae, Beta Strep. GpA, 

           Enterobacteriacea, Staph. spp.

    (b)  Chocolate agar - Haemophilus spp.

    (c)  Thioglycollate medium

  (4)  Ear, Eye, mastoid region, sinus, teeth

    (a)  Ear

      1  Blood agar plate for S. pneuomoniae, Pseudomonas aeruginosa , 

          Proteus spp.

      2  Chocolate agar plate for Haemophilus influenza
      3  Thioglycollate for anaerobic bacteria

    (b)  Eye

      1  Blood agar plate for S. pneumoniae, Staph. aureus, Strep. 

          pyogenes, Pseudomonas aeruginosa, Moraxella spp.

      2  Chocolate agar for Haemophilus spp., N. gonorrhea
    (c)  Mastoid region:

      1  Blood agar plate for S. pneumoniae, other Streps., Pseudomonas 

          aeruginosa
      2  Chocolate agar for Haemophilus spp.

      3  Thioglycollate for anaerobes

    (d)  Sinus & Teeth

      1  Blood agar plate for S. pneumoniae, Beta Strep GpA, Staph. 

          aureus,  Enterobacteriaceae spp., etc.

      2  Chocolate agar for Haemophilus spp.

      3  Anaerobes - use thioglycollate or if specified, use anaerobic agar

  (5)  Exudates & effusions:

    (a)  Blood agar plate for Staph. aureus, Strep. pyogenes, Strep. 

          pneumoniae,  Enterobacteriaceae spp.

    (b)  Chocolate agar plate - for Haemophilus spp.
    (c)  Mycobacteria agar, if requested

    (d)  Thioglycollate for anaerobes

  (6)  Gastrointestinal tract :

    (a)  Blood agar plate for Vibrio spp, also Mac Conkey(CBS may be set 

           as required)

    (b)  Use monoclonal antibody for detection of C. difficile
    (c)  Use Mac Conkey at room temp incubation for Yersinia spp.

    (d)  Hektoen agar for Salmonella/Shigella spp.

    (e)  Blood Agar plate for pathogenic strains of E. coli
  (7)  Genital tract

    (a)  Chocolate agar for Haemophilus spp.
    (b)  Thayer martin for N. gonorrhea
    (c)  Thioglycollate medium or anaerobe plates as required

    (d)  For Syphilis, use darkfield as required

  (8)  Respiratory tract

    (a)  Blood agar plate for S. pneumoniae, Beta Strep. GpA, Staph. 

          aureus,  Enterobacteriaceae spp.

    (b)  Chocolate for Haemophilus spp.
    (c)  Thayer martin medium for N. gonorrhea
  (9)  Surgical & Necropsy material:

    fresh sample, treat like wound sample (no formalin)

  (10) Wounds

    (a)  Blood agar plate for Staph. aureus, Strep. pyogenes, 

          Enterobacteriaceae spp., Pseudomonas spp., Enterococci spp.
    (b)  Anaerobic medium as required, may also use Thioglycollate 

          medium  provided  sample was collected anaerobically.

4f.  Given statements, explain the techniques used to isolate bacteria 

       including the use of initial  plating and sub-culture. 

  (1)  Initial plating:

    (a)  Primary inoculum can be made with a loop or swab.

    (b)  Use a loop to spread the material in four quadrants

      Streak with a back and forth motion into each quadrant by turning 

      plate at 90 degree  angles.

    (c)  Desirable to sterilize loop between each successive quadrant for 

          the purpose of  diluting inoculum

    (d)  Nonferrous(nichrome or platinum) inoculating loops calibrated to 

          contain either 0.01  or 0.001 ml of fluid is used for urine

      1  If 0.001 loop was used, multiply each colony by 1,000.

      2  If 0.01  loop was used, multiply each colony by 100.

  (2)  Sub-culture isolation:

    (a)  isolated colonies from the initial plate is subcultured individually to 

          other media to  obtain pure isolates, if required

APPLICATION:  Information received during this lecture will be applied throughout this block of instruction and your career in the Medical Laboratory.

Evaluation:  Instructor observation, reference text, progress check, and WT VIII.

CONCLUSION ( 10 MIN.)

4a.  Given statements, define the various environmental conditions that affect cultures and  describe the  procedural steps.

  (1)  Aerobic

  (2)  Microaerophilic

  (3)  Anaerobic

  (4)  Moisture

  (5)  pH

  (6)  Temperature

4b.  Given statements, identify nutritional requirements of bacteria supplied by media, including  sources of carbon, nitrogen, minerals, and other growth factors (amino acids, vitamins, meat-  infusions).

  (1)  Nutritional requirement

4c.  Given statements, identify factors of media  preparation that promote desired bacterial  growth factors .

  (1)  decision to purchase or prepare locally

  (2)  preparation procedures

  (3)  sterilization techniques

  (4)  storage requirements

  (5)  quality control

4d.  Given statements, define enriched, selective, and differential types of media and characterize the most commonly used agars and broths according to clinical laboratory use.

  (1)  enriched

  (2)  selective

  (3)  differential

4e.  Given statements, select the most comprehensive and efficient media for recovery of possible   pathogens   A prerequisite is recall of normal flora.

  (1)  blood

  (2)  cerebrospinal fluid

  (3)  other body fluids

  (4)  ear, eye, mastoid region, sinus, teeth

  (5)  exudates and effusions

  (6)  gastrointestinal tract

  (7)  genital tract

  (8)  respiratory tract

  (9)  surgery and necropsy material

  (10) wounds

4f.  Given statements, explain the techniques used to isolate bacteria including use of initial  plating and sub-cultures.

  (1)  Initial plating

  (2)  subculture isolation

REMOTIVATION:

ASSIGNMENT:

CLOSURE:  

