Other Bacilli


Introduction (5 min.)





Attention:





Motivation:





Overview:





9a.  Identify characteristics of Gram Negative Bacilli (Aerobes) to include their growth requirements, appearance, and clinical significance.





  (1)  Pseudomonas aeruginosa





  (2)  Pseudomonas cepacia





  (3)  Pseudomonas fluorescens





  (4)  Pseudomonas maltophilia/(Genus Xanthomonas)/(Xanthomonas {Stenotrophomonas} 





    maltophilia)





  (5)  Pseudomonas putida





  (6)  Pseudomonas stutzeri





  (7)  Achromobacter spp.





  (8)  Acinetobacter spp.





  (9)  Alcaligens spp.





  (10) Eikenella spp.





  (11) Flavobacterium spp.





  (12) Kingella spp.





  (13) Moraxella spp.





9b.  Identify characteristics of Gram Negative Bacilli (Fastidious) to include their growth requirements, appearance, and clinical significance.





  (1)  Actinobacillus spp.





  (2)  Bordetella spp.





  (3)  Brucella spp.





  (4)  Chromobacterium spp.





  (5)  Francisella spp.





  (6)  Haemophilus spp.





  (7)  Legionella spp.





  (8)  Pasteurella spp.





9c.  Identify characteristics of Gram Positive Bacilli (Aerobes) to include their growth requirements, appearance, and clinical significance.





  (1)   Bacillus spp.





  (2)  Corynebacterium spp.





  (3)  Gardnerella spp.





  (4)  Listeria spp.





  (5)  Erysipelothrix spp.





  (6)  Norcardia spp.
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9a.  Identify characteristics of Gram Negative Bacilli (Aerobes) to include their growth  requirements, appearance, and clinical significance.





  (1)  Pseudomonas aeruginosa





    (a)  Colony characteristics-on BAP large, flat, irregular colonies that may produce a shiny ground glass appearance with beta hemolysis.  Colonies produce a sweet, fruity (grape-like) odor.  The bacteria will produce a green pigmentation on many medias due to the production of pyocyanin





    (b)  Microscopic appearance-small gram negative rods





    (c)  Pathology - normally found in soil, water, and can be normal flora of the skin and intestinal tract.  Causes infections in burns, wounds, and lower respiratory tract especially in Cystic Fibrosis patients.  All may be followed by a fatal septicemia. Also causes a highly resistant noscomial pneumonia.





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (2)  Pseudomonas cepacia





    (a)  Colony characteristics - opaque, glistening, occasionally mottled, convex, buttery on BAP; may produce a green-yellow, brown, red, or purple pigment





    (b)  Microscopic appearance- small gram negative bacilli





    (c)  Pathology - opportunistic pathogen; causes septicemia, meningitis, endocarditis,pneumonia, septic arthritis, chronic granulomatous disease, lung infections, cervical osteomyelitis, conjunctivitis, corneal ulcers, and endophthalmitis





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (3)  Pseudomonas fluorescens





    (a)  Colony characteristics- opaque, glistening, convex, buttery on BAP; may produce a green-yellow pigment





    (b)  Microscopic appearance- small gram negative bacilli





    (c)  Pathology- primarily a nosocomial pathogen; causes empyema, UTI 's, post operative infections, pelvic inflammatory disease, and fatal transfusion reactions due to contaminated blood





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C











(4)  Xantomonas maltophilia/Xantomonas{Stenotrophomonas}maltophilia 


 


   (a)  Colony characteristics- opaque, flat, rugose surface, uneven borders, develops a characteristic lavender-green color on BAP, and has a strong odor of ammonia. Produces the only true oxidase neagtive in this genus.





    (b)  Microscopic appearance- small gram negative bacilli





    (c)  Pathology- opportunistic pathogen; causes primary pneumonia, nosocomonial infections, endocarditis, septicemia, UTI 's, cholangitis, meningitis, acute mastoiditis, postoperative and post traumatic wound infections, conjunctivitis, corneal ulcers, ecthyma gangrenosum, and bronchial, lobar, and aspirate pneumonia





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (5)  Pseudomonas putida





    (a)  Colony characteristics- opaque, glistening, convex, buttery on BAP





    (b)  Microscopic appearance- small gram negative bacilli





    (c)  Pathology- primarily a nosocomial pathogen; causes infections of the extremities, bacteruria, septic arthritis, septicemia following blood transfusion, and bacteremia associated with contaminated intravascular pressure monitor transducer





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (6)  Pseudomonas stutzeri





    (a)  Colony characteristics- dry, wrinkled, tough, adherent, buff to light brown colonies





    (b)  Microscopic appearance- small gram negative bacilli





    (c)  Pathology- causes pneumonia, septicemia, infant pleuropneumonia, hip and joint lesions, post operative and post traumatic infections of the extremities, cervical lymphadenopathy, ottis media, conjunctivitis, corneal ulcers, septic arthritis, UTI 's, prosthetic valve endocarditis, and puncture wound osteomyelitis





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (7)  Achromobacter spp.





    (a)  Colony characteristics - pinpoint to small, round, convex, gray to white colonies





    (b)  Microscopic appearance - gram negative bacilli








(c)  Pathology - normal flora on many body sites; opportunistic pathogen; very uncommon as a sole source of infection





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (8)  Acinetobacter spp.





    (a)  Colony characteristics - BAP it is a large, raised, gray, mucoid colony, may grow as a slow lactose fermenter on MAC. Oxidase negative, nitrate reduction negative.





    (b)  Microscopic appearance - small gram negative bacilli found in pairs, may be mistakes for a gram negative cocci





    (c)  Pathology - may be found as normal flora of the skin, intestinal tract, water, or soil.  Though this organism has been isolated from many types of infections, it is mainly an opportunistic organism





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (9)  Alcaligenes spp.





            (a).  Colony characteristics - pinpoint to small, non-pigmented, convex, smooth colonies  A. fecealis doesn’t ferment carbohydrates.





    (b)  Microscopic appearance - gram negative bacilli that may appear to be coccobacillus  (also has peritrichous flagella)





    (c)  Pathology - causes septicemia, peritonitis, meningitis, chronic ear infections, and other focal infections





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (10) Eikenella spp.





    (a)  Colony characteristics - pinpoint to small, moist clear centers, surrounded by flat  spreading growth, pitting may or may not be apparent, yellow pigmentation may be present in older colonies





    (b)  Microscopic appearance - small gram negative bacilli





    (c)  Pathology - opportunistic pathogen; normal flora of the oral cavity and lower bowel region; causes sinusitis, meningitis, brain abscesses, pneumonia, lung abscesses, endocarditis, arthritis, empyema, and postsurgical infections





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (11) Flavobacterium spp.





    (a)  Colony characteristics - pinpoint to small, smooth, yellow to orange colonies with diffused beta hemolysis on BAP,  commonly isolated from kitchen sinks.








(b)  Microscopic appearance - long, thin gram negative bacilli





    (c)  Pathology - opportunistic pathogen; causes respiratory infections and neonatal  meningitis and septicemia





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





  (12) Kingella spp.





    (a)  Colony characteristics - pinpoint to small, convex, may pit agar, weak beta hemolysis on BAP.  A distinguishing characteristic of K. denitrificans is its ability to grow on Thayer-Martin.





    (b)  Microscopic appearance - gram negative bacilli that may appear to be coccoid shaped found in pairs or short chains giving a Morse code appearance.





    (c)  Pathology - causes infections of bone, joints, and tendons; eye infections and endocarditis isolated from human bites





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C, produces a foul odor Gas and growth in all areas of a Thioglycollate tube. 





  (13)  Moraxella spp.





    (a)  Colony characteristics - grows well on MAC as a nonlactose fermenter, on BAP it is a large, raised, gray, mucoid colony. Doesn’t ferment glucose and is oxidase positive.





    (b)  Microscopic appearance - small gram negative bacilli found in pairs, may be mistaken for a gram negative cocci





    (c)  Pathology - can be normal flora in the vaginal area, has been isolated in animal  bites, UTI's, respiratory infections, and eye infections; some species have been isolated from hospital water and air conditioning units





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37o C





9b.  Identify characteristics of Gram Negative Bacilli (Fastidious) to include their growth   requirements, appearance, and clinical significance.





  (1)  Acinetobacillus spp.





    (a)  Colony characteristics - small to medium, translucent, a slow grower





    (b)  Microscopic appearance - small gram negative bacilli that may appear to be  coccobacilli





    (c)  Pathology - causes actinomycosis, severe periodontal disease in adolescents, 





endocarditis, abscesses, osteomyelitis, and chronic lung disease





    (d)  Growth requirements - BAP for 48 - 72 hours at 35 - 37oC with increased CO2





  (2)  Bordetella spp.





    (a)  Bordetella pertusis





      1  Colony characteristics - (requires Bordet - Gengou media) within 7 days  colonies will appear small, smooth, convex with a pearly luster resembling mercury droplets





      2  Microscopic appearance - gram negative bacilli occurring in singles, pairs, or   short chains and may exhibit bipolar staining





      3  Pathology - Causes "Whooping cough" or pertusis





      4  Clinical sample - Nasopharyngeal swab is preferred 





    (b)  Bordetella parapertusis





      1  Colony characteristics - large colonies on Bordet - Gengou media with a brown  pigment formed in the media





      2  Microscopic appearance - same as pertusis





      3  Pathology - similar to pertusis, but usually in a milder form





      4  Clinical sample - NP swab or cough plate





    (c)  Bordetella bronchiseptica





      1  Colony characteristics - grows well on BAP with smooth, glistening, beta  hemolytic colonies





      2  Microscopic appearance - same as pertusis





      3  Pathology - similar to pertusis





      4  Clinical sample - NP swab





  (3)  Brucella spp.





    (a)  Colony characteristics - Some brucellosis, such as B. abortus  must be grown under increased CO2  tension (5-10%). Isolated best when first grown in Trypticase Soy Broth; on Trypticase Soy Agar the colonies are small, convex, smooth, translucent, and become brownish with age





    (b)  Microscopic appearance - gram negative pleomorphic bacilli to coccoid shape








(c)  Pathology - obligate intracellular parasite and causes disease in both humans and animals; causative agent of contagious abortions such as B. melitensis in goats, B.  abortus in cows, and  B. suis in hogs as well as undulant fever in humans





    (d)  Clinical sample - most often isolated from blood cultures drawn during the febrile stage, but can also be isolated from bone marrow and lymph nodes. Blood cultures must be kept for 21 days before reporting a negative result.





  (4)  Chromobacterium spp.





    (a)  Colony characteristics - pinpoint to small, convex, smooth, some strains are beta hemolytic, may have a violet colony pigmentation





    (b)  Microscopic appearance - gram negative bacilli





    (c)  Pathology - causes abscesses, diarrhea, and sepsis





    (d)  Growth requirements - BAP or MAC for 18 - 24 hours at 35 - 37oC





  (5)  Francisella spp.





    (a)  Colony characteristics - small to medium, round, smooth, blue-gray, on media containing blood is usually a small zone of alpha hemolysis





    (b)  Microscopic appearance - very small pleomorphic gram negative bacilli that may be mistaken for coccobacillus





    (c)  Pathology - causes disease in small animals like wild squirrels and rabbits Francisella tularensis) Humans are infected by direct contact with infected animals. This organism has an antiphagocytic capsule which gives it virulence; causes  pneumonia, focal necrosis of the liver and spleen, skin ulcers, and  lymphadenopathy





    (d)  Growth requirements - 35 - 37oC for 1 - 3 days on glucose cystine blood agar





  (6)  Haemophilus spp.





    (a)  Haemophilus are  partially identified by X and V factors.





      1  X factor is a heat stable factor associated with hemoglobin in the BAP. 





      2  V factor is a heat labile co-enzyme NAD obtained from the reagent isovitex in  Chocolate agar or satellitism.





    (b)  Satellitism - small colonies will form on BAP when grown as a satellite of a organism that produces V factor as a bi- product (S. aureus).








    (c)   Haemophilus influenzae





      1  Colony characteristics - colonies are small grayish and transparent and require  both X and V factors for growth





      2  Microscopic appearance - small gram negative bacilli





      3  Pathology - normally found in the upper respiratory tract, may cause acute  respiratory infection, bacterial meningitis in children, and fatal laryngotrachealobstruction





      4  Growth requirements - BAP only as a satellite, Chocolate for 18 - 24 hours at 35 - 37oC





    (d)  Haemophilus aegyptius(new name: biogroup aegyptius of H. influenza)


      1  Colony characteristics - similar to influenzae also requires X and V factors for growth





      2  Microscopic appearance - same as influenzae





      3  Pathology - causative agent of contagious conjunctivitis (pink eye)





      4  Growth requirements - BAP only as a satellite, Chocolate for 18 - 24 hours at 35 - 37oC





    (e)  Haemophilus ducreyi





      1  Colony characteristics - similar to influenzae, but requires only X factor for growth





      2  Microscopic appearance - gram negative bacilli that may appear in "school of  fish" strands





      3  Pathology - Causes a form of VD known as "chancroid" or "soft chancre"





      4  Growth requirements - Chocolate, or Thayer-Martin for 18 - 24 hours at 35 - 37oC





  (7)  Legionella spp.





    (a)  Colony characteristics - medium to large, round, entire, glistening, convex, edge of colony may display a pink or blue-green iridescence with the center of the colony a grayish with a speckled appearance, resembles cut or ground glass on BCYE





    (b)  Microscopic appearance - small gram negative bacilli that will appear as short coccobacilli in tissue and very pleomorphic on media





    (c)  Pathology - primarily affects the lungs in two forms:  a flu-like illness called Pontiac Fever and a severe pneumonia called Legionnaire's Disease








    (d)  Growth requirements - Buffered Charcoal Yeast Extract (BCYE) is the media of  choice, incubation at 35 - 37oC for 3 - 5 days at 90% humidity at 5% CO2





  (8)  Pasteurella spp.





    (a)  Colony characteristics - medium to large, convex, smooth, translucent, non-hemolytic, buttery colonies on BAP and Chocolate with a musty odor. Oxidase positive, catalase positive, nonmotile, reduces nitrates to nitrites





    (b)  Microscopic appearance - gram negative bacilli  with a bipolar appearance due to  capsulation that may be confused with coccobacilli





    (c)  Pathology - causes hemorrhagic septicemia and lesions in many parts of the body, isolated from animal bites.





    (d)  Growth requirements - 18 - 24 hours at 35 - 37oC on BAP or Chocolate





9c.  Identify characteristics of Gram Positive Bacilli (Aerobes) to include their growth requirements, appearance, and clinical significance.





  (1)  Bacillus spp.





    (a)  Bacillus spp. characteristics





      1  Normally considered a contaminant





      2  Contains many species, some of which are associated with a disease process





      3  Microscopic appearance - Large, gram positive, bamboo appearance, square ended, spore forming bacilli





      4  Colony characteristic - large, spreading, dry, granular, gray to gray-green, beta  or gamma hemolysis motility positive





      5  Growth requirements - BAP for 18 - 24 hours at 35 - 37oC





    (b)  Bacillus anthracis





      1  Primary human pathogen in this genus





      2  Causative agent of anthrax: cutaneous, pulmonary, and gastrointestinal





      3  Seldom found in the U.S. except for those people who handle infected wool, goat hair, or animal hides from Asia or Africa





      4  Colony characteristics - very similar to that of other Bacillus spp. except that it is gamma hemolytic and motility negative








5  Growth requirements - BAP for 18 - 24 hours at 35 - 37oC





      6  Microscopic - large, Gram positive sporeforming rod.





  (2)  Corynebacterium spp.





    (a)  divided into three types: Gravis, Mitis, and Intermedius





    (b)  Microscopic appearance - Gram positive, very pleomorphic, slender bacilli; can be straight, curved, club shaped, or be found in a characteristic "Chinese Letter" grouping





    (c)  Bacteria are normally set up on three types of media:  Tellurite, Loeffler's Serum,  and BAP; specimen of choice is from the throat





      1  Tellurite gives the most characteristic colony morphology





        a  Gravis - large, dark, gray center, irregular, brittle, gamma hemolytic





        b  Mitis - Small, black, shiny, convex, entire, beta hemolytic





        c  Intermedius - very small, flat, dry, gray or black, gamma hemolytic





      2  Loeffler's Serum Media promotes the pleomorphic appearance; further promotes   uneven staining due to the presence of metachromatic granules





      3  BAP - used to rule out beta hemolytic Streptococci spp.





    (d)  Disease - all three types cause diphtheriae; there is a difference in the symptoms  between the three; a very strong exotoxin is produced by all three types





    (e)  Miscellaneous Corynebacterium spp. (diphtheroids)





      1  Colony characteristics - very similar to the diphtheria organisms





      2  Considered to be nonpathogenic(some are opportunistic and pathogenic) and are commonly found as normal flora in the throat


ex. One species of  Diptheroids is C. xerosis





    (f)  Test Procedures





      1  Use the motility test in conjunction with gram stain for identification -  Corynebacterium spp. are nonmotile





      2  Carbohydrate testing - used to distinguish between pathogenic species





      3  Toxin testing - used to differentiate pathogenic Corynebacterium spp. from nonpathogenic species








(3)  Gardnerella spp.





    (a)  Colony characteristics - pinpoint to small, convex, round, smooth, nonhemolytic on sheep's blood, but beta hemolytic on human or rabbit blood. Oxidase negative and catalase negative





    (b)  Microscopic appearance - small gram positive bacilli that may appear gram negative  due to their ability to be gram variable, pleomorphic; look for "Clue cells" (vaginal  epithelial cells covered with many tiny bacilli)





    (c)  Pathology - causes bacterial vaginosis, postpartum endometritis, fatal and non-fatal  septicemia and soft tissue infections in neonates, rare cause of UTI 's, vaginal and liver abscesses, bartholinitis, and abdominal fluid


  (4)  Listeria spp.





    (a)  Five different species of Listeria spp. are known, but Listeria monocytogenes is the most common pathogen of this group





    (b)  Microscopic appearance - small, gram positive, non-spore forming bacilli





    (c)  Colony characteristics - pinpoint to small, translucent, gray to white, raised, narrow  zone of surface beta hemolysis





    (d)  Diseases - Major pathogen of animals and considered a secondary pathogen of  man





      1  Can cause spontaneous abortions, meningitis, and septicemia





      2  Major importance with problems in newborns - neonatal sepsis and meningitis





    (e)  Test procedures





      1  Motility - Listeria spp.  is set up at two temperatures: 25oC and 37oC; at 25oC it  demonstrates a characteristic umbrella motility (a disc of growth 2mm below the surface, spreading down to a filmy cloud), at 37oC it demonstrates a slower  diffused motility





      2  Bile esculin - Listeria spp. will hydrolyze the esculin changing the media to a  dark brown color (do not confuse this with Group D Streptococcus)





    (f)  Growth requirements - BAP, 18 - 24 hours at 35 - 37oC





  (5)  Erysipelothrix spp.





    (a)  Colony characteristics - pinpoint to small, smooth, translucent, convex, with entire 


      edges after 24 hours on BAP with weak beta hemolysis. Produces large amounts of H2S in the TSI tube.





    (b)  Microscopic appearance - short, non-sporeforming gram positive bacilli in singles, short chains, or in long non-branching filaments








    (c)  Pathology - causes erysipeloid (a human cutaneous infection usually localized to the hands and fingers)





    (d)  Growth requirements - 2 - 3 days at 35 - 37oC with increased CO2; should be placed  in glucose broth for 24 hours and then placed on BAP





  (6)  Nocardia spp.





    (a)  Nocardia asteroides





      1  Affects the pulmonary system and can easily spread to the CNS, causing brain  abscesses





      2  Normally found in the soil as a scavenger on decomposing organic material





      3  Mode of infection - inhalation or through skin abrasions ( especially on feet and  hands)





    (b)  Nocardia brasiliensis





      1  Cutaneous lesions caused by this organism are slow to heal





      2  Mode of infection - same as asteroides, but is more common in the tropics





    (c)  Morphological/culture characteristics 





      1  Gram positive or partially acid fast bacilli





      2  Branching mycelial filaments





      3  Aerobic bacteria that can be grown on BAP or Saboraud's agar, usually in a 3  day period





      4  Even though Nocardia spp. is identified as a bacteria it is usually identified in  Mycology Laboratories
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Conclusion


(5 MIN.)








SUMMARY:





9a.  Identify characteristics of Gram Negative Bacilli (Aerobes) to include their growth  requirements, appearance, and clinical significance.





  (1)  Pseudomonas aeruginosa





  (2)  Pseudomonas cepacia





  (3)  Pseudomonas fluorescens





  (4)  Pseudomonas maltophilia





  (5)  Pseudomonas putida





  (6)  Pseudomonas stutzeri





  (7)  Achromobacter spp.





  (8)  Acinetobacter spp.





  (9)  Alcaligens spp.





  (10) Eikenella spp.





  (11) Flavobacterium spp.





  (12) Kingella spp.





  (13) Moraxella spp.








9b.  Identify characteristics of Gram Negative Bacilli (Fastidious) to include their growth requirements, appearance, and clinical significance.





  (1)  Actinobacillus spp.





  (2)  Bordetella spp.





  (3)  Brucella spp.





  (4)  Chromobacterium spp.





  (5)  Francisella spp.





  (6)  Haemophilus spp.





  (7)  Legionella spp.





  (8)  Pasteurella spp.





9c.  Identify characteristics of Gram Positive Bacilli (Aerobes) to include their growth requirements, appearance, and clinical significance.





  (1)  Bacillus spp.





  (2)  Corynebacterium spp.





  (3)  Gardnerella spp.





  (4)  Listeria spp.





  (5)  Erysipelothrix spp.





  (6)  Nocardia spp.
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