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ENTEROBACTERIACEAE
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Characters of

Enterobacteriaceae
All Enterobacteriaceae

— Gram-negative rods
— Ferment glucose with acid production
— Reduce nitrates into nitrites

— Oxidase negative

Facultative anaerobic

Motile except Shigella and Klebsiella
Non-capsulated except Klebsiella

Non-fastidious

Grow on bile containing media (MacConkey agar)




Most Enterobacteriaceae are motil
(exception:Kelebsiella, shigella, yersinia)

Motile with peritrichous
flagella




e Bacteria

Phylum l

Proteobacteria
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a- Proteobacteria B - Proteobacteria y - Proteobacteria 6 - Proteobacteria ¢ - Proteobacteria
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Chromatiales  Thiotrichales  Legionellales | Pseudomonadales Vibrionales Entrobacteriales Pasturellales

Entrobacteae

¥ v
Entrobacter Escherichia Kleb‘;iella Proteus Salmonella  Serratia Shigella  Yersinia

!
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S.Boydii  SDysenteriae  S.flexneri S.Sonnei




Enterobacteriaceae
Taxonomical

* Tribe | Escherichia
Genus — 1 Escherichia,

2 Edwardsville
3 Citrobacter
4 Salmonella
5 Shigella




Enterobacteriaceae.

 Tribe lI; Klebsiella
Genus 1. Klebsiella

2.Enterobacter,
3.Hafnia

4 Serratia
Tribe Ill ; Proteeae
Genus
1,Proteus
2,Morganella
3 . Providencia




Classification of
Enterobacteriaceae ( Contd )

e Tribe IV;
Erwinieae

Genus 1.
Erwinia




Basic Classification

| Lactose fermenters E.coli, Escherichia
Klebsiella,

|| Late Lactose fermenters, Shigella
sonnei,

Il Non Lactose fermenters, Salmonella
Shigella,
Commonly tested with MacConkey medium
Many are commensals Lactose fermenters
Also called as coli forms , Enteric Bacilli




MacConkey agar plate (MC)

Use : For the selective
isolation, cultivation and
differentiation of coliformsand
enteric pathogens based on
the ability to ferment lactose.
Lactose—fermening organisms

appear as red to pink colonies.
Lactose-nonfermenting
organisms appear as colorless
or transparent colonies
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Differentiation between LF & NLF by Growth on MacConkey
agar

» MacConkey agar is selective & differential medium for Enterobacteriaceae
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Identification of Enterobacteriaceae
Differentiation between LF & NLF by Growth on MacConkey agar
* Method:

— MacConkey agar is inoculated with tested organism
using streak plate technique

— Incubate the plate in incubator at 37 C/24 hrs
* Results:
— LF organism appears as pink colonies (e.g. E. coli)

— NLF organism appears as colorless colonies (e.g.
Shigella)

Flame & Cool
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Flame & Cool
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Classification of Enterobacteriaceae

Lactose fermanters
B coli, O 1

»There are several selective and differential media used to
isolate distinguishes between LF & LNF
» The most important media are:
»MacConkey agar
»Eosin Methylene Blue (EMB) agar
»Salmonella Shigella (SS) agar
» In addition to Triple Sugar Iron (TSI) agar




« Many
pathogenic
strains are
haemolytic
on blood
agar.




Enterobacteriaceae

Most motile with peritrichous flagella
Shigella and Klebsiella are nonmotile

Many genera
Escherichia, Salmonella, Shigella, Klebsiella, Proteus,

Enterobacter, Yersinia, etc.
Some strains opportunistic pathogens

Some strains true pathogens
Salmonella, Shigella, Yersinia, some strains of E. coli




A - Lactose positive colonies of Escherichia coli on Endo agar, metallic sheen.
B - Lactose positive colonies of Klebsiella pneumoniae on Endo agar.

C - Lactose negative colonies of Shigella flexneri on Endo agar.

D - Lactose negative colonies of Salmonella enterica on Endo agar.




A - Klebsiella pneumoniae on Deoxycholate Citrate Agar - lactose positive.

B - Proteus mirabilis on Deoxycholate Citrate Agar - lactose negative.

C - Salmonella enterica subsp. enterica on Deoxycholate Citrate Agar — lactose
positive, H;S positive.

D - Lactose negative, H;S positive colonies of Salmonella enterica (DCA).
Lactose negative colonies of Proteus mirabilis (DCA).
Lactose positive colonies of Escherichia coli (DCA).
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Identification of Gram Negative Rods
Growth on MacConkey_agar

Enterics sp™

lciosa* -
(not red)

Y

axigdese” +

E. coli Flucase + - yfyﬂﬂi‘e +
Klebsiella sp.
Enterobacter sp. Froteus sp. Fseudomonas sp. Yibrio sp.
oalmonella sp.
shigella sp.
Serratia sp.
others

CORtirm witl

DSl ¥ Enlaralihe®  capsule”




il 55U g il 001556 gLt stlli g1y TST islo;T

anlyiSlugyil 09,8 (lwlich (sl TS casss Jasllgians

o4 1S & il Sl s 651g51 (Sl 53l gl TSI (bl
daawly ol I awlypiShg il Glisl glp i (pl (aizasd .3
| 591> TSI cuibsS humo .3gib (50 038wl ;a0 oS (gl 63g) (5l
13 BUis] L aiblb o jSelS 3o o/) g jjSlw 3oy | (jgiSU 3oy
Oj20 .l T Bpan (2UlgH Jausuisi jghio dy Lo 38 ¢pl cubale
a2, aS |) by sl Gl PH gas L glgic ¢y 3 Jgis
gl aS (5)9hy 303 50 YU bl o L Whiseg)S ekl

J3:303 (50 L 3 4y jo8 Ky s b ) 38 puoiS jl (U Sual
) :’: ;‘:} é’: FE ol sg2g j I ol wldlgw ¢ ousw lalgwess huso (pl
- Ulgic a3 ol wlalgw g H2S sugi (gliiuugu @sw ldlgug,s
203 (0 S (g gy H2S jgudo 13 g S (50 Jos () Sym0

Triple Sugar Iron Agar (TSIA) Test




Triple Sugar Iron Agar (TSIA) Test
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Table 6.1. First-stage table for Gram-positive bacteria
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o
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Shape

Acid fast

Spores

Motility

Growth in air

Growth anaerobicallyt
Catalase

Onidase

Glucose {acid)
Carbohydrates [F/O/-]

SOa+O+0+ 1 ®
o+ 1+ 1+ 2w B

T.

R RN
M+ I £ £+ 1
T4+
T+ i ++++1 1 m

Micrococcus 9
Staphylococcus
Aerococcus
Enrerococcus
Streprococeus
Lactocoecus
Pediococcus ?
Gemella
Anaerobic cocei ®
Kurthia
Corynebacterium
Lisreria
Brochothrix
Erysipelothrix
Lactohacillus
Arcanobacterium
Arachnia ©
Rothia
Propionibacterium
Actinomyces
Bifidobacterium
Eubacrerium
Clostridium 4 .. e
Bacilius L N = e s
Nocardia © . . .
Mycobacrerium

p——————

Peprococeus and Peprosireprococcus. Cultural characters of
Also Sromarococcus. these organisms can be
Also Leuconostoc, ¢ 1 found in tables with the
Also Acrinomyces adonrolyricus. number indicated.
Exceptions: C. histolyricum; C. tertium; C. carnis. Sphere {coccus).

Also Actinomadura. Rod-shaped (bacillus).




Table 7.1. First-stage table for Gram-negative bacteria
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12 13 14 15 17 18 19 20 21 22 23

Shape

Mortility

Growth in air
Growth anaerobically
Catalase

R

Oxidase
Glucose (acid)
Carbohydrates [F/O/-]
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Bacieroides
Fusobacterium @
Veillonella

Neisseria

Branhamella
Acinetobacter

Kingella

Moraxella

Brucella

Bordetella pertussis
Bordetella parapertussis
Bordetella bronchiseptica
Alcaligenes

Shewanella
Pseudomonas (alkali-producers)
Achromobacter
Agrobacterium ©
Janthinobacterium
Pseudomonas (oxidizers) 9
Flavobacterium ©
Actinobacillus
Pasteureila

Aeromonas salmonicida
Cardiobacterium
Chromobacterium
Vibrio

Plesiomonas
Aeromonas
Enterobacteriaf
Haemophilus
Gardnerella

Eikenella®
Campylobacter
Helicobacter
Arcobacter
Anaerobiospirillum
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