PART II - TEACHING GUIDE

ANAEROBES

INTRODUCTION ( 5 min.)

ATTENTION:
MOTIVATION:
OVERVIEW:
11a. Describe special factors to be considered when working with anaerobes.

  (1)  Criteria for specimen acceptance

    (a)  Normal flora vs pathogen

    (b)  Specimen collection and transport
  (2)  Maintenance of anaerobic environment

    (a)  Gas pack

    (b)  Bio-bags

    (c)  Glove box

    (d)  Indicators

  (3)  Variations in gram stain reactions

  (4)  Screening for fluorescence

11b.  Describe how culture media is used to recover and differentiate anaerobic bacteria.

  (1)  Anaerobic blood agar

  (2)  Thioglycollate

  (3)  Chopped meat medium

  (4)  Kanamycin/Vancomycin

  (5)  Bacteroides bile esculin

  (6)  Chocolate (aerobic challenge)

11c. Describe procedures for accomplishing tests used in classification of anaerobes to include  sources of error, limitations, interpretation of results and positive/negative controls.

  (1)  Antibiotic disk inhibition

  (2)  Indole

  (3)  Lecithinase

  (4)  Lipase

  (5)  Esculin hydrolysis

  (6)  Carbohydrates

  (7)  Indole, paradimethylaminocinnamaldehyde

11d. Identify characteristics of anaerobic bacteria to include their growth requirements, appearance and clinical significance.

  (1)  Gram positive cocci

    (a)  Peptococcus

    (b)  Peptostreptococcus

    (c)   Streptococcus

  (2)  Gram negative cocci (Veillonella)

  (3)  Gram positive bacilli

    (a)  Actinomyces

    (b)  Bifidobacterium

    (c)  Clostridium

    (d)  Eubacterium

    (e)  Lactobacillus

    (f)  Propionibacterium

  (4)  Gram negative bacilli

    (a)  Bacteroides

    (b)  Fusobacterium

BODY (   min.)

PRESENTATION:
11a.  Describe special factors to be considered when working with anaerobes.
  (1)  Criteria for Specimen acceptance 

    (a) Normal flora vs Pathogens

      1  most anaerobic bacterial infections are endogenous in origin

      2  They are normal bacterial flora of the host

      3  loss of blood supply in any tissue may lead to local necrosis, establishing a perfect environment for anaerobic infections

      4  A vast majority of Microorganisms in the bowels and colon are anaerobic Gram  negative non-sporeforming rods

      5  Through trauma often normal flora is able to cross mucous membranes thus establishing infection

      6  Exogenous disease include: Clostridium spp., wound, animal and human bites (not limited to)

      7  Clues to anaerobic infections

        a  foul odor to specimen

        b  location of infection in proximity to mucosal surface

        c  Infections secondary to human or animal bites

        d  gas in specimen

        e  black discoloration of blood containing exudates, these exudates may fluoresce  red under UV light ( Bacteriodes)

        f  presence of "sulfur granules" in discharges (actinomycosis)

        g  failure of bacteria seen on specimen gram stain to grow aerobically

        h  growth in anaerobic zone of thioglycollate

    (b)  Specimen collection and transport

      1  any clinical specimen free of contaminating normal flora 

      2  specimens unsuitable for anaerobic culture (may be contaminated with normal flora)

        a  throat swab

        b  NP swab

        c  gingival swabs

        d  expectorated sputum

        e  voided urine, catheterized urine

        f  vaginal swabs, cervical swabs, urethral swabs

        g  feces (except for Clostridia)

      3  Specimens suitable for anaerobic culture

        a  Transtrachael Aspirates

        b  Body fluids (CSF, pleural, synovial, etc.)

        c  deep wounds, abscesses

        d  decubitus ulcers

        e  Bone Marrow

        f  suprapubic percutaneous bladder aspirates

        g  stool for toxin testing  in clostridial infections

      4  Collection

        a  care to avoid inclusion of normal flora can not be overemphasized

        b  Needle and syringe aspiration whenever possible

        c  use of swabs is much less desirable

      5  Transport

        a  bacteria must be protected from the lethal effects of oxygen, during collection and  transport

        b  immediately after collection place specimen in anaerobic transport media

        c  Effective anerobic transport systems

          1  Ideally an anaerobic Jar

          2  anaerobic culturettes

          3  Syringe with closed needle, all air expelled

  (2)  Maintenance of anaerobic environment

    (a)  ANAEROBIC JAR (gas pack)

      1  primarily used with plated media

      2  introduce gas mixture containing H2
      3  catalytic conversion of the oxygen in jar with H2 to H20 establishes anaerobiosis

      4  Components of anaerobic jab

        a  jar and lid

        b  catalyst - a catalyst of palladium coated alumina pellets

          1  H2 + catalyst + 02 ------- H20

            2H2 + 02 ---------- 2H20

          2  Pellets can be inactivated by excess moisture or H2S

          3  To reactive after each use heat catalyst to 160(C in a dry oven for 1 1/2 to 2  hours.

        c  gas pack (commercially available)

          1  consists of gas generating envelope (H2 and CO2 generator envelope)

          2  activated by adding 10 mls of H20

          3  Indicator strip

        a  Resazurin

        b  Methylene blue

    (b)  BIO-BAGS

      1  gas-impermeable, transparent plastic bag with 2 ampules one generate H2 gas and  the other releases Resazurin indicator

      2  can be used for transport or as an environment for incubating cultures

      3  growth of colonies can be observed through the plastic bag without removing from anaerobic environment

    (c)  GLOVE BOX

      1  gas tight chamber with glove portholes and an entry lock for transfer material 

      2  gas exchange must be accomplished

        a  evacuate, fill with N2 gas, repeat three times, third time fill with 85%N2, 5% CO2,  10% H2
        b  air in chamber is drawn through palladium filters to remove any oxygen present

        c  media is placed in the chamber to pre reduce

        d  incubation in the chamber is at 35o C

        e  humidity at 75-80%

    (d)  Indicators (same as gas-pak)

  (3)  Variations in gram stain reactions

  (4)  Screening for fluorescence

11b. Describe how culture media is used to recover and differentiate anaerobic bacteria.

  (1)  Anaerobic Blood Agar

    (a)  Trypticase soy Agar Brucella with 5% sheep blood supplemented with vitamin k1 and 

      hemin

    (b)  Phenylethyl alcohol sheep blood agar (PEA) - for the inhibition of enterics and other non-anaerobic gram negative bacilli

    (c)  both media used for the recovery of all anaerobic organisms

  (2)  Thioglycollate Broth

    (a)  supplemented with vitamin k1 and hemin

    (b)  supports the growth of most anaerobes, microaerophilic and aerobic organisms

    (c)  useful only as a backup culture

    (d)  may contain a pH indicator

  (3)  Chopped Meat Medium

    (a)  to detect meat digestion of anaerobes

    (b)  best suitable for temporary storage of anaerobic cultures

    (c)  positive reaction is indicated by disintegration and gradual disappearance of meat particles

    (d)  leaving a flocculent sediment in the tube

    (e)  digestion may require 14-21 days

  (4)  Kanamycin/Vancomycin Laked blood  (KVLB)

    (a)  for the selection of pigmented, GN Bacilli including other Bacteriodes spp.
    (b)  contains Kanamycin and vancomycin antibiotics for the inhibition of most aerobic, facultative, anaerobic GN rods

  (5)  Bacteriodes bile esculin (BBE)

    (a)  for the selection and presumptive identification of Bacteriodes fragilis group

    (b)  B. fragilis group will produce black colonies

    (c)   bile esculin and gentamicin will inhibit growth of other anaerobic organisms

  (6)  Chocolate (aerobic challenge)

    (a)  Chocolate agar is inoculated with suspected organism

    (b)  two plates are used, one is incubated in CO2, one is incubated aerobically

    (c)  rules out aerobic and microaerophillic organisms from strict anaerobes

11c. Describe procedures for accomplishing test used in classification of anaerobes to include sources of error, limitations, interpretation of results and positive and negative controls.

  (1)  Antibiotic Disk Inhibition

    (a)  disk impregnated with colistin, vancomycin, or Kanamycin

    (b)  disk placed on well streaked purity BA plate

    (c)  a zone size of 10 mm  or less is considered resistant

    (d)  used as an aid in checking gram stain reaction

    (e)  gram positive organisms are generally resistant to colistin and sensitive to vancomycin

    (f)  gram negative organisms are generally resistant to vancomycin

      (g)  disk also may aid in preliminary grouping of anaerobes, they DO NOT IMPLY SUSCEPTIBILITY of an organism for antibiotic therapy.

  (2)  INDOLE

    (a)  test the ability of an organism to deaminate tryptophane, to the end product of indole

    (b)  growth from a tryptophane containing medium MUST BE USED (B A plate)  The colony is rubbed onto filter paper

    (c)  then saturate with reagent para-dimethylaminocinnamaldehyde

    (d)  positive - a blue or blue green color

    (e)  negative - no color change, pink or any other color besides the blue or blue-green

    (f)  it is important to use pure culture because indole is diffusable, it may cause a false  positive

    (g)  False Negative - Use of colonies from media not containing tryptophane

    (h)  Tube indole testing is also available

  (3)  LECITHINASE

    (a)  Egg yolk agar is used

    (b)  streak colonies in a single straight line

    (c)  cloudy, opaque, chalky white zone in medium around the colonies denotes a positive test reaction that extends beyond the edge of growth

    (d)  opacity is due to the precipitation of complex fats

    (e)  all Clostridium spp. are tested for lecithinase production

  (4)  LIPASE

    (a)  Egg yolk agar is used

    (b)  inoculate and streak

    (c)  a positive is indicated by an irridescent sheen (mother of pearl sheen) on the surface  of  the growth (read under oblique light)

    (d)  reaction may be delayed

    (e)  plates should be kept one week before discarding as negative

    (f)  all Clostridium, pigmented Bacteriodes and Fusobacterium are tested for lipase production

  (5)  ESCULIN HYDROLYSIS

    (a)  inoculate a tube of peptone yeast esculin broth - incubate

    (b)  add a few drops of 1% ferric ammonium citrate solution to tube, after good growth is  attained

    (c)  a positive reaction is indicated by it turning black

    (d)   alternatively - tube may be observed under UV light (365nm) loss of fluorescence  indicates a positive reaction

    (e)  used in identification of Bacteriodes and Actinomyces spp.
  (6)  CARBOHYDRATES

    (a)  tubes of peptone yeast broth containing various carbohydrates are inoculated and  incubated

    (b)  after good growth is obtained pH is determined using a pH meter

    (c)  interpretation: pH < 5.5 acid reaction - positive

      pH 5.5 - 6.0  weak acid

      pH > 6.0 - Negative

    (d)  for Bacteriodes spp. fermenting glucose, a pH > 5.7 is considered negative

    (e)  Control tubes:  uninoculated tubes from each batch of medium should be gassed with C02  and incubated along with inoculated tubes

    (f)  control tubes will ordinarily have a pH reading of 6.2 - 6.4

  (7)  Indole, (paradimethylaminocinnamaldehyde)

    (a)  Spot - indole

    (b)  Positive - blue color

11d. Identify characteristics of anaerobic bacteria to include their growth requirements, appearance and clinical significance and clinical significance.

  (1)  GRAM POSITIVE COCCI

    (a)  the anaerobic gram positive cocci in chains are normal flora of the mouth, skin and large  intestines

    (b)  isolated with high frequency from all sources of specimens EXCEPT blood, CNS, and animal bite wounds.

    (c)  PEPTOCOCCUS

      1  strict anaerobe 

      2  Peptococcus niger is the sole spp. (other spp. have been taxonomically classified as  Peptostreptococcus)

      3  colonies on BA plates are black and pinpoint

    (d)  PEPTOSTREPTOCOCCUS

      1  strict anaerobes identification is confirmed with gas liquid chromotography of purulent  material

      2  most common species is Peptostreptococcus anerobius, which is sensitive to SPS  sodium polyanethol sulfanate disc

    (e)  ANAEROBIC STREPTOCOCCUS

      1  anaerobic gram positive cocci

      2  Streptococcus magnus
      3  Streptococcus intermedius
      4  Streptococcus morbillorium
  (2)  GRAM NEGATIVE COCCI (Veillonella)

    (a)  oral normal flora, genital tract

    (b)  Gram stain - gram negative cocci, often resemble aerobic Neisseria spp. 

    (c)  Biochemicals- Nitrate negative, catalase variable, glucose fermentation negative

  (3)  GRAM POSITIVE BACILLI

    (a)  ACTINOMYCES

      1  Microscopic appearance - gram positive branching, beading and diptheroid shaped  bacilli

      2  colony morphology - may be smooth and white, or exhibit the characteristic Molar tooth colony seen of BA agar

      3  characteristics "sulfur granules" may be found in exhuding purulent material (using iron hemotoxylin stain)

      4  Biochemical test results for most Actinomyces spp.
        a  catalase negative

        b  Nitrate reduction positive 

        c  Indole negative

        d  Esculin hydrolysis positive

      5  Clinical Significance:  Etiological agent of Actinomycosis "Lumpy Jaw" (facial actinomycosis), thoracic actinomycosis, abdominal actinomycosis

      6  Actinomycosis israelli - most common species

    (b)  Bifidobacterium

      1  microscopic appearance - gram positive branching bacilli, exhibits pleomorphism

      2  colony morphology - usually white and smooth on BA plate

      3  B.eriksonii has been associated with a few serious pulmonary infections

      4  normal flora of the mouth and intestines

    (c)  Clostridium spp.
      1  gram positive, anaerobic, Spore forming, bacilli

      2  Pathogenic species are toxin producers

      3  Antitoxin is used as a major part of treatment

      4  grows well in Thioglycollate broth

      5  Clostridium tetani
        a  Terminal spores give the drumstick, tennis racket, appearance

        b  found in soil and feces of animals

        c  produces a neurotoxin, which results in muscular spasms, hyperflexia and  seizures

        d  colony characteristics - spreading, translucent, filamentous, beta-hemolytic

        e  etiological agent of tetanus

      6  Clostridium perfringens
        a  exotoxin (enterotoxin) causes intense diarrhea usually in 24 hours (self- limiting) also known to cause blood and food poisonings.

        b  may cause clostridial myonecrosis in wounds

        c  colony characteristics - round, smooth, opaque, Double zone of hemolysis

        d  spores are rarely found, but when present, are oval, central and not swollen

        e  Etiological agent of gas gangrene

      7  Clostridium botulinum
        a  highly resistant spores (heat), spores are subterminal causing a swollen appearance

        b  lethal toxin production causes a flaccid paralysis

        c  colonies are granular, translucent, beta-hemolytic

        d  Etiological agent of botulism (food poisoning)

        e  Mode of infection is consumption of vacuum-packed foods containing spores and toxin

        f  symptoms occur 18-96 hours following consumption

      8  Clostridium difficile 

        a  culture on selective media (CCFA) CYCLOSERINE CEFOXITIN FRUCTOSE AGAR

        b  colonies on CCFA are yellow, ground glass in appearance, circular, with filamentous edge

        c  produces a characteristic "horse stable" odor

        d  toxin testing is available for stool specimens

        e  Etiological agent of pseudomembranous colitis demonstrated in patients feces  along with toxins

      8  Testing for Clostridium Spp.
        a  Toxin testing

        b  spore location, hemolysis, motility, carbohydrate fermentation, lipase and  lecithinase testing aid in identification of the clostridia

    (d)  Eubacterium

      1  rare disease in wounds

      2  gram stain - gram positive uniform or pleomorphic bacilli

    (e)  Lactobacillus

      1  Normal flora (widely distributed)

      2  gram stain - gram positive bacilli varying from long and slender, to short coccobacilli

      3  characteristics - microaerophilic, catalase negative, produces Lactic Acid from glucose

    (f)  Propionibacterium
      1  Propionibacterium acnes major spp.

      2  Normal flora of skin and fecal flora

      3  gram positive slender curved bacilli

  (4)  GRAM NEGATIVE BACILLI

    (a)  gram negative bacilli are the most common anaerobes isolated from clinical infections

    (b)  Bacteriodes

      1  Bacteriodes fragilis group are the most common isolated from infections

      2  Normal intestinal flora

      3  gram stain - slender, pleomorphic, bacilli exhibit bipolar staining, rounded ends.

      4  non- hemolytic

      5  selective media - (KVLB) Kanamycin-Vancomycin Laked blood 

        (BBE)  Bacteriodes bile esculin

      6  Testing for species identification

        a  Kanamycin disc results

        b  KVLB colonies are pigmented, BBE check for bile sensitivity

        c  Indole

        d  Sugar fermentation

      7  Pigmented Bacteriodes

        a  Brick red fluorescence

        b  B. melaninogenicus (new name Prevotella melaninogenicus) produces black colonies on anaerobic BA plate

    (c)  Fusobacterium

      1  Gram stain- gram negative tapered end bacilli, stain faintly

      2  Mouth, genital tract, and intestinal normal flora

      3  Fusobacterium nucleatum most common species isolated, has bread-crumb like or speckled colonies on BA plate

      4  Fusobacterium necrophorum - Etiological agent of Vincent’s Angina (Trench Mouth) - a membranous tonsillitis associated with Spirochetes(Borrelia spp.)

CONCLUSION

SUMMARY:

11a. Describe special factors to be considered when working with anaerobes.

  (1)  Criteria for specimen acceptance

    (a)  Normal flora vs pathogen

    (b)  Specimen collection and transport

  (2)  Maintenance of anaerobic environment

    (a)  Gas pack

    (b)  Bio-bags

    (c)  Glove box

    (d)  Indicators

  (3)  Variations in gram stain reactions

  (4)  Screening for fluorescence

11b. Describe how culture media is used to recover and differentiate anaerobic bacteria.

  (1)  Anaerobic blood agar

  (2)  Thioglycollate

  (3)  Chopped meat medium

  (4)  Kanamycin/Vancomycin

  (5)  Bacteroides bile esculin

  (6)  Chocolate (aerobic challenge)

11c. Describe procedures foe accomplishing tests used in classification of anaerobes to include  sources of error, limitations, interpretation of results and positive/negative controls.

  (1)  Antibiotic disk inhibition

  (2)  Indole

  (3)  Lecithinase 

  (4)  Lipase

  (5)  Esculin hydrolysis

  (6)  Carbohydrates

  (7)  Indole, paradimethylaminocinnamaldehyde

11d. Identify characteristics of anaerobic bacteria to include their growth requirements, appearance  and clinical significance.

  (1)  Gram positive cocci

    (a)  Peptococcus

    (b)  Peptostreptococcus

    (c)  Streptococcus

  (2)  Gram negative cocci (Veillonella)

  (3)  Gram positive bacilli

    (a)  Actinomyces

    (b)  Bifidobacterium

    (c)  Clostridium

    (d)  Eubacterium

    (e)  Lactobacillus

    (f)  Propionibacterium

  (4)  Gram negative bacilli

    (a)  Bacteroides

    (b)  Fusobacterium

REMOTIVATION:

ASSIGNMENT:

CLOSURE:

