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Medical bacteriology -- Study and teaching (Higher)
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Year
1834-50
1836-37
1840
1844-57
1849-54
1857-63
1860-64
1865-67
1867
1876
1877
1877
1877
1877
1878
1879
1880
1881
1881

1886
1886
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Event

Fungi, protozoa, and bacteria seen in diseased tissues or secretions (see text)

Yeasts seen in liquors undergoing alcoholic fermentation

Henle: ‘germ theory of disease’

Pasteur: studies optically active compounds from fermented fluids

Snow: waterborne transmission of cholera

Pasteur: reports that anthrax is transmitted by injections of blood from diseased animals
Pasteur: experimental evidence that fermentation and putrefaction are effects of microbial growth
Pasteur studies ‘pebrine’ of silkworms; concludes that it is caused by microbial action
Lister: success of ‘antiseptic surgery' supports view that microbes cause postoperative sepsis
Koch: demonstrates pathogenicity and sporulation of anthrax bacilli

Koch: staining of bacteria by aniline dyes

Tyndall: heat-resistant bacteria destroyed by repeated cycles of fnoderate heating and incubation
Pasteur: chicken cholera prevented by injections of live attenuated culture

Soil nitrates replenished by microbial action
Koch: studies of wound infection; use of experiments on animals to establish etiology
Ehrlich: differences in affinity of chemical substances for various sorts of living cells
Ogsten: staphylococci in pus

Koch: use of solid media to obtain pure cultures of bacteria

Pasteur: anthrax prevented by live attenuated vaccine

Ehrlich: acid fastness of the tubercle bacillus

Hesse: use of agar to solidify culture media

Koch: etiological role of the tubercle bacillus; ‘Koch's postulates’

Koch describes the cholera vibrio

Metchnikoff studies cellular defence mechanisms

Chamberland filters

Gram’s stain

Pasteur’s rabies vaccine

Salmon and Smith: killed bacterial vaccines effective

Petri: double-sided culture dish

Roux and Yersin: diphtheria bacillus forms exotoxin

Nuttall: serum killing of bacteria

Behring: antitoxic immunity to diphtheria

Pfeiffer: specificity of immunity conferred by vaccines

Faber: tetanus bacillus forms exotoxin

Buchner: serum killing of bacteria inhibited by heating the serum

Behring: diphtheria antitoxin neutralizes toxin in vitro

Behring and Kitasato: antitoxic immunity to tetanus

Winogradsky: nitrite- and nitrate-forming bacteria in soil

Tobacco-mosaic disease transmitted by filtered material

Pfeitfer's phenomenon: lysis of vibrios in peritoneal cavity

Bordet: heat-stable and heat-labile factors (respectively, antibody and complement) in immune lysis
Ehrlich. ‘side-chain theory’ of antibody production

Foot-and-mouth disease transmitted by filtered material
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G tai -
ram stain
W,
Positive cocci
Catalase

Coagulase Streptococcaceae
+ | -
Staphylococcus aureus Oxidase/bacitracin
susceptibility
+/S I -R
| |
Micrococcus spp. Coagulase-negative Staphylococcus spp.
Novobiocin
susceptibility
) S R )
Coagulase-negative Staphylococcus sp. Staphylococcus saprophyticus

Slasilacs 3 1,8 Se Ted 5 S oS gilogiwl (959, K0 iz dw o0lgil s 0l o a5 A wlS6S g S c0lgils Jolis
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Differentiation between
Staphylococci and Micrococci
in the Routine Laboratory

Test Staphylococci  Micrococci
Modified oxidase - -
Anaerobic acid production from glucose + -
Growth on Furoxone-Tween 80-oil red - +

O agar
Anaerobic acid production from glycerol + -
in the presence of erythromycin
Resistance to bacitracin (0.04 units) R S
Lysosome (50-mg disk) R S
Lysostaphin test S R

Modified from Schumacher-Perdreau F: Clinical significance and laboratory
diagnosis of coagulase-negative staphylococci, Clin Microbiol News 13:97,
1991.

R, Resistance; S, sensitive.

*Micrococcus kristinae and Micrococcus varians are positive.

'Some stains show opposite reaction.
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NEISSERIACEAE

Plump cocci, coccobacilli or rods

Gram-negative
Nonmotile
Strictly or preferentially aerobic
Optimum temperature, 32°-36° C
Neisseria Kingella Eikenella Simonsiella
Cocci Bacilli Bacilli Bacilli
Adjacent sides flattened  Pairs and chains Catalase — Gliding motility
Cell division—two planes  Cell division—one plane ~ Oxidase + Normal human oral biota
Catalase + Catalase — Large, flat multicellular filaments
Oxidase + Oxidase + Catalase —
| I Oxidase +
Species Species Species
Human isolates Kingella denitrificans Eikenella corrodens
Pathogens Kingella kingae
Neisseria gonorrhoeae  Kingella oralis
Neisseria meningitidis
Neisseria weaveri (bacillus)
Nonpathogens
Neisseria cinerea
Neisseria elongata (bacillus)
Neisseria flavescens
Neisseria lactamica
Neisseria mucosa
Neisseria polysaccharea
Neisseria sicca

Neisseria subflava (biovars flava, perflava, subflava)
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Gram-positive rod
\YY
|
[ ] U/
' i
Aerobic actinomycetes
Corynebacterium I
Erysipelothrix f-hemolytic
Gardnerella vaginalis Motile
*Lactobacillus + | -
: Bacillus sp B. anthracis
Branching
+ | -
! |
Aerobic actinomycetes Arcanobacterium
Nocardia Corynebacterium
Gordonia Erysipelothrix
Tsukamurella Gardnerella vaginalis
Rhodococcus ‘Lactobacillus
Streptomyces Listeria
|
Catalase
+ l _
| |
Corynebacterium Arcanobacterium
Listeria Erysipelothrix
| Gardnerella vaginalis
Motility (22° C) 'Lactobacillus
Bile esculin hydrolysis |
. | - H,S production
| R | .
Listeria Corynebacterium [ |
Erysipelothrix Arcanobacterium
Gardnerella vaginalis
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Soil, water, animals Most frequently isolated rapid gr from pul vfections; skin and soft fe fr tly multidrug

Soil, water, animals, Cutaneous lesions most b b disseminated infections in P d

marine life

Soil, water, animals Consists of a complex of organisms that can only be differentiated by molecular methods; associated with nail salon
furunculosis; pulmonary infections similar to M abscessus

Environment d with pseudo-outbreaks linked to d inh Is; isolates have been associated with joint
disease, skin ulcers, cath fe and some puls di closely related to M chelonae-abscessus

kn Ve d infe are the most imp f d with this organism; name reflects its mucoid
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Traditional Runyon Classification of Mycobacteria

Classification Organism

Tuberculosis complex Mycobacterium tuberculosis
Mycobacterium africanum
Mycobacterium bovis
Others

Photochromogens Mycobacterium asiaticum

Mycobacterium kansasii
Mycobacterium marinum
Mycobacterium simiae

Scotochromogens Mycobacterium flavescens
Mycobacterium gordonae
Mycobacterium scrofulaceum
Mycobacterium szulgai

Nonchromogens Mycobacterium avium complex
Mycobacterium celatum
Mycobacterium haemophilum
Mycobacterium gastri
Mycobacterium genavense
Mycobacterium malmoense
Mycobacterium nonchromogenicum
Mycobacterium shimoidei
Mycobacterium terrae
Mycobacterium trivale
Mycobacterium ulcerans
Mycobacterium xenopi

Rapid growers Mycobacterium abscessus
Mycobacterium fortuitum group
Mycobacterium chelonae group
Mycobacterium immunogenum
Mycobacterium mucogenicum
Mycobacterium phlei
Mycobacterium smegmatis
Mycobacterium vaccae
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Classification of Selected Species within the Family Enterobacteriaceae

|. Escherichieae

Il. Edwardsielleae

lll. Salmonelleae

IV. Citrobacteriaceae

V. Klebsielleae

Shigella

Edwardsiella

Salmonella

Citrobacter

Klebsiella

coli

albertii
blattae
vulneris
fergusonii
hermanii
dysenteriae
flexneri
boydii
sonnei
tarda
liquefaciens
hoshinae
ictaluri
enterica
bongori
freundii
koseri (C. diversus)
amalonaticus
youngae
braakii
farmeri

pneumoniae subsp.

pneumoniae

pneumoniae subsp.

0zaenae

pneumoniae subsp.

rhinoscleromatis
varicola

ornitholytica

V. Klebsielleae, cont'd

VI. Proteeae

VII. Yersinieae

Pantoea
Cronobacter
Hafnia
Serratia

Proteus

Morganella
Providencia

Yersinia

gergoviae
cancerogenus (taylorae)
hormaechei

agglomerans
sakazakil
alvei
marcescens
liquefaciens
rubidaea
fonticola
odorifera
plymuthica
mirabilis
vulgaris
penneri
hauseri
myxofaciens
morganii
alcalifaciens
rettgeri
stuartii
pseudotuberculosis
pestis
enterocolitica
frederiksenii
kristensenii
intermedia
ruckeri

Modified and revised from Ewing WH: Edwards and Ewing’s identification of Enterobacteriaceae, ed 4, East Norwalk, CT, 1986, Appleton & Lange.
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Differentiation of Selected Species within the Genus Yersinia
Test Y. pestis Y. enterocolitica Y. pseudotuberculosis

Indole - d -
Methyl red + - +
Voges-Proskauer

25°C - d -

37°C - - -
Motility

25°C - + +

37°C - - -
B-Galactosidase - + +
Christensen urea - + +
Phenylalanine deaminase - - ~
Ornithine decarboxylase - + B
Acid produced from

Sucrose - + _

Lactose - - —

Rhamnose - —or +* +

Melibiose - - or+* +

Trehalose - +or - n

Cellobiose - + _

Modified from Washington J: Laboratory procedures in clinical microbiology, ed 2, New York, 1985, Springer-Verlag.

+, 290% positive reaction within 1 or 2 days; -, no reaction (290%) in 30 days; - or +, most strains negative, some cultures positive; + or (+), most
reactions occur within 1 or 2 days, some are delayed; d, different reactions; + or -, most cultures positive, some strains negative.

*Test results at 25°C.
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Key Features for the Identification of Vibrio, Aeromonas and Plesiomonas
Feature Vibrio Aeromonas Plesiomonas

Gram stain reaction - - -

Oxidase activity + + +
0/129* Susceptibility

150 ng S R S
Growth on TCBS agar - - -
0% NaCl ~/+ - -
6.5% NaCl - - -
Acid from:

Glucose - + +

Inositol - - +

Mannitol - -/ B

Sucrose +/- +- -

Gelatin liquefaction - - -

From Abbott SL et al: Vibrio and related organisms. In Versalovic J et al,
editors: Manual of clinical microbiology, ed 10, Washington, DC, 2011,
ASM Press, p. 666.

R, Resistant; S, sensitive; V, variable.

+, Most strains positive; —, most strains negative; +/- or —/+, predominant
reaction first.

*Vibriostatic agent (2, 4-diamino-6, 7-diisopropylpteridine).
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Common Capylobacter Species Associated with Human Disease

Species Common Human Disease
Reservoir Hosts

C. jejuni Poultry, cattle, Gastroenteritis, extraintestinal
sheep infections, Guillain-Barré syndrome,
reactive arthritis
C. coli Pigs, poultry, Gastroenteritis, extraintestinal
sheep, birds infections
C. fetus Cattle, sheep Vascular infections (e.g.,

septicemia, septic thrombophlebitis,
endocarditis), meningoencephalitis,
gastroenteritis
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Differential Characteristics of Bordetella Species Infecting Humans

Characteristics B. pertussis  B. parapertussis B. bronchiseptica

Growth on
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blood
Blood agar - - -
MacConkey agar - - -
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Oxidase - - -
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Nitrate reduction - - +

Motility - - +
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