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b MAC(MacConkey
" BAP(blood |agar) or EMB(eosin | CBA(chocolate BAP(blood | BBE(Bacteroides |PEA (phenylethyl
g q a
agar plate) | methylene blue) blood agar) Broth Other agar plate) |bile esculin agar) alcohol)
O il s BCB((blood culture bottles)
W) sleana g
Clagla
A g aila X X X
sl 45 5l )
(E
Slia gl X X X BCB(blood culture bottles) X X X
gl fia gl X X X BCB X
U
Jugsisw aila X X X BCB
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n&mf.w X X X X X X
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g X X
by X X X X X X X
el g) e
PALY X X X
S X
CYE(charcoal yeast extract;
.. . for Legionella or Nocardia
g JsY X X X requests)
I o) G X X X X X X
ey X
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agar plate) | methylene blue) blood agar) Broth Other agar plate) |bile esculin agar) alcohol)
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o Streptococcus) 0333009..__0
A G GBS media
S 14558 55y Al
(GBS) B o5
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or Martin—Lewis or other
media enriched for recovery of
Dl ga b X X X N. gonorrhoeae) X X X
S g GC media
cll /o) by GC media
AR ruklr..u
BBt
Al 1) X X Screen; chromagar
o i) X X
i g g 9
mek. X EB(enrichment HE(Hektoen enteric agar) or
broth) XLD(xylose—lysine—
deoxycholate agar)
Campy(Campylobacter-
selective medium)
i X X X X
OhsE o ¢ 5 X X X
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Gram stain

Positive cocci

Catalase
+ -
l
Micrococcaceae streptococoaceae

_
+ Coagulase#  _

|

Staphylococcus Oxidase/bacitraciin
aureus susceptibility
+/S -/R

[ |

Micrrococcus ssp. Coagulase-negative Staphylococcous spp.
Novobiocin
susceptibility*
S _ R
_ |
Coagulase-negative Staphylococcus spp. (Staphylococcus epidermidis) Staphylococcus saprophyticus

Novobiocin susceptibility—p S:16mm<* ~idlue cule JY &) S 3 S tryicus s S.schleferi <S.intermedius <S.lugdunensis «S.aureus » » s\e#
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Gram-positiva
cocci
_
Catalage
- — ._ -
Staphylococci Sireptococc
Micrococel _
Colonial marphologyhemaolysis
I
_ I I
& HEmolyhe i Hemalylic Honhemciytic
_ _ _
YR Oplochm disk Bite esculin
{bacitracin disk) _ |

: = 5 _ —I % .|
(5) (R) . :
Straplacoccus praumomas Bile esculin
Group A Hippurats hydrolysis”
(Streptococcus {CAMP test) n _|_|,_ -,
Fyogenes)
_Hv _|I _“H._. PYR Viridans group z_uﬂ._m_._._n_i.n
{€.5% NaCl) streplococc

Group B Bile esculin'
(Streplococcus agalactiae)
PYR" fi-Hemolybe streptocoes; PYR
[6.5% NaCl) not group A, B, or & |B.5% MaCl)
i =
_.."._|_|:|U ] __-U
M H + -
Emerococcusspp.  Group D W[ | Erewcoccusspp.  Group D

Entarococcus spo Group D

*QOptochin disk  =14mm:S <9mm:R 9-13mm:Do Bile esculin
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Gram stain
|
Gram-positive
|

Cocci Rods
Catalase [ |
_+ _ I_ Mon spore-former Spore-former
1. lococcus spp. Streptococcus spp. _ _
8 m.O.é_‘_ o = o Corynebacterium spp. Bacillus spp.
Listeria spp. _
Coagulase Erysipelothrix spp.
_ Aerobic actinomycetes Motility
_+ r_ Lactobacillus spp. Hemolysis
Staphylococcus aureus Coagulase-negative _ + _ =
Staphylococcus spp. Catalase | |
I _ _ Bacillus spp. Bacillus anthracis
Corynebacterium spp. Erysipelothrix spp.
Listeria spp. Aerobic actinomycetes
_ Lactobacillus spp.
Motility (25° C) |
. Bile esculin _ & H.S production -
o 1 I _
Listeria spp. Corynebacterium spp.  Erysipelothrix spp. Aerobic actinomycetes

Lactobacillus spp.
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TEI agar

KK
KA HaS+ AlS HaSs _ KA HaS— AJA HaS- {no change)
Proteus mirabilis Proteus vulgaris Prowvidencia rettgeri Escherichia col Refer o 10
Salmonetia spp. Citrobacter freundii Morganella morganil Kiebsiella spp of NLF
Citrobactar freundi Salmonelia Arizonas Prowvidencia stuarli Enterobacter spp.
Edwardsiella tarda | Citrobacter spp. Serratiasp.
_ PAD Shigelia spp. _
2 - Escherichia coli IMVC
PAD Providencia alcalifaciens - b
> B Yersinia pestis _|_J
j n Serratia spp.
P vuigaris  C. freundii E coi Kiebsilla p.
S. Arizonae _ e
. PAD Serratia sp.
Salmonelia spp. + _ = _
. freundi [ Motility (37° C)
Ewardsiela tarda i =
P ratigeri
| M. morganii Matility (37° C) [ |
Lysina decarboxylasa P stuarti + - Entarobacter spp. Klebsialia spp.
» _ _ P alcalifaciens Serratia spp.
| } | E. colli
Saimoneila spp. C. freundi " Citrate _ Citrobacter spp.
E tarda Saimonelia _|l_|_ Serratia spp.
_ Paratyphi A Shigeha sp.

Indole Prowdencia sp. Morganelia ¥ postis

- _ T %:& . DNase
E tarda Salmonela spp. _ u
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A, Acid

@, acid and gas production
H,S, hydrogen sulfide
K, akaline

LIA. Lysine iron agar

NC. no change

TS triple sugar iron agar

LIA

TSI Reactions* LIA Reactions® | Possible Identification
KA or K/K or K/NC Salmonelia spp.
K/AHS + H.S + Edwardsiella spp
KA K/K or K/NC Salmonelia spp. (rare)
H.S+ HS +
KA K/K or K/NC Salmonella spp. (rare)
KA K/K or K/NC Salmonelia typhi (rare)
H,S +
KA K/K or K/NC Salmonelia spp. (rare)
KA KA Salmonella paratyphi A (usually
HS + HS-)
KA K/A or AJA Escherichia coli
Salmonelia paratyphi A
Shigella fiexneri 6 (uncommon)
Aeromonas spp.
(oxidase-positive)
KA K/K or K/NC Plesiomonas sp.
(oxidase-positive)
Salmonella typhi (rare)
Vibrio spp. (oxidase-positive)
K/A K/A or VA Escherichia coll
Shigella groups A-D
Yersinia spp.
NR K/K or K/NC Salmonelia spp. (rare)
:% + zh + -—— —
NA K/A or VA Escherichia coli (rare)
NA K/A or VA Escherichia coli
Yersinia spp.
Aeéromonas spp.
(oxidase-positive)
Vibrio cholerae (rare,
oxidase-positive)
NA K/K or K/NC Vibrio spp. (oxidase-positive)
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Tests or Substrate ~ Escherichieae  Edwardsielleae  Citrobacteriaceae  Salmonelleae”  Klebsielleae Proteeae’  Yersinieae

Hydrogen sulfide (TSI agar) - . +00- - - +00=

Urease - - (+)or- - =00 (#) +0r= ¢

Indole +0r- + -0+ - - +0r- +0r-
Methyl red + B + 4 - $ +

Voges-Proskauer - - - - t - -

Crate (Simmons) - - - E - ¢

KON - - $0r- . t t

Phenylalanine deaminase - - - - - ¢

Mucate i - ¢ $00- -

Mannitol +00- - . . . -0+ +

Modfied from Ewing WH: Edwards and Ewing s dentfication of Enterobacteriaceas, ed 4, East Norwalk, Conn, 1986, Appleton & Lange.

+,290% positve witin 1 or 2 days; (+), poste reaction aftr 3 or meore days (Gecarbonylase tests: 3 or 4 days), =, 290% o reaction in 30 days; + or-, most cutures positve, some strans
Degative - 0r+, most strains negatve, some cultures positve; , differentreactions, +, (), = +*, weakly pastivereacion TS, biple suga ron; KCH, potassium cyanide

“Saimonalla serovar Typhi and Paratyhpi and some rare serovars fail t use citrate in Simmons medium. Cultures of serovar Paratyhpl and some rare serotypes may failto produce hydrogen
sulfide; an occasional strain of almost serotype of Saimanelia genus may be hydrogen sufide negative.

"Some cultures of Proteus mirabiis may yield positive Voges-Proskauer tests
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Acinetobacter species - Viridans streptococci —3_Hemolytic
streptococci —Streptococcus pneumoniae — Staphylococcus
aureus- Staphylococcus epidermidis - Entrococcus species —
Lactobacillus species - Actinomyces species- Corynebacterium
diphtheriae — Neisseria species — Cryptococcus neoformans -
Mycoplasma species — Haemophilus influenzae— Haemophilus
species- Branhamella (Moraxella)catarrhalis - -Herpes simplex
virus- Enterobacteriaceae-Mycobacterium species-Pseudomonas
species- Filamentous fungi- Klebsiella ozaenae -Eikenella
corrodens - Bacteroides species-Peptostreptococcus species-
Porphyromonas species — Prevotella species- Fusobacterium
species- Veillonella species- Treponema species — Candida species

o Bld pals Jloys yold
(oropharynx,nasopharynx)

Staphylococci coagulase-negative( saprophyticus) — Streptococcus

Kawd Jb 5 4ol
viridans— Lactobacilli —Diphthroids — Neisseria (nonpathogenic) — ° Jloyd 5k
Propionibacterium — mycobacterium(commensal) — Mycoplasma ]

S5
(commensal)
Staphylococcus aureus —Staphylococcus epidermidis — o Jboyi yold
Staphylococcus pneumoniae — Viridans streptococci— Neisseria
species — Haemophilus species
Surviving bacteria from upper respiratory tract and food 000 g (50 Jloyi yold

Staphylococcus epidermidis— Pseudomonas species —
Enterobacteriaceae

B 9 Jloyi ol

Staphylococcus aureus - Staphylococcus epidermidis -
Haemophilus species

iy dooilo Jlo i 50l5

Enterococcus species — Lactobacillus species - Clostridium species SG,b 039, Jlo i yold
— Enterobacteriaceae - Mycobacterium species
Staphylococcus aureus - Staphylococcus epidermidis — Group B Sy 009, Jboys 4ol

Streptococcus - Viridans Streptococcusi- Enterococcus species -




Lactobacillus species - Clostridium species —Actinomyces species —
Peptostreptococcus species - Pseudomonas species — other
nonfermenters — Enterobacteriaceae — Bacteroidaceae —
Treponema species - Mycobacterium species — Candida species

Mycoplasma species — Ureaplasma urealyticum- Staphylococcus
epidermidis - Group B Streptococcus— Viridans Streptococci —
Enterococcus species- Lactobacillus species - Clostridium species -
Actinomyces species - Bifidobacterium species —
Propionibacterium acnes- Peptostreptococcus species - Neisseria
species — Acinetobacter species — Enterobacteriaceae -
Gardnerella vaginalis - Candida species

Oily by 5k

Mycoplasma species — Ureaplasma urealyticum - Enterococcus
species — Enterobacter - Bacteroidaceae — Mycobacterium

e 5 256 S Jloi 5ol

Staphylococcus aureus - Staphylococcus epidermidis - Viridans
Staphylococci — Corynebacterium species — Propionicbacterium
acnes — Malassezia furfur — Candida species

Cuwgy Jo i 5ol8

Corynebacterium diphteriae-Neisseria gonorrhoeae-
Mycobacterium tuberculosis- Mycoplasma pneumoniae-
Chlamydia trachomatis- Chlamydia pneumonia-Bordetella
species- Pneumocystis carinii- Legionella species- Nocardia
species

oS Bllwd il

Community — acquired acute cystis : Escherichia coli- Klebsiella
and other Entrobacteriaceae —Staphylococcous saprophyticus

Hospitalized patients : E.coli- Klebsiella species - Proteus

mirabilis and other Entrobacteriaceae - Pseudomonas aeruginosa
and Enterococci — other less frequently isolated agents are other
gram negative bacilli such as Acinetobacter- Alcaligenes-
Citrobacter-Gardnerella vaginalis — B_Hemolytic Streptococci -
Neisseria gonorrhoeae

253 ol gty

Chlamydia trachomatis — Gardnerella vaginalis — Haemophilus
ducreyi — Mycoplasma hominis- Mycoplasma genitalium —
Neisseria gonorrhoeae — Neisseria meningitidis — Ureaplasma
urealyticum

JUij sldioily

Acute nonlymphocytic leukemia : Enterobacteriaceae —
Pseudomonas — Staphylococci — Corynebacterium — jeikeium —

Sy Glilon s 455k




Aspergilus — Mucor — Hepatitis C and other non A ,non B

Acute lymphocytic leukemia : Streptococci — Pnemocystis carinii-
Herpes simplex virus — Cytomegalovirus — Varicella zoster virus

Lymphoma : Brucella — Candida — Cryptococcus neoformans -
Herpes simplex virus — Herpes zoster virus — Cytomegalovirus -
Pnemocystis carinii — Toxoplasma gondii — Listeria
monocytogenes — Mycobacteria — Nocardia- Salmonella —
Staphylococci - Enterobacteriaceae — Pseudomonas — Strongy
loides stercoralis

Mutiple myeloma : Haemophilus influenzae — Streptococci
pneumoniae - Neisseria meningitidis — Enterobacteriaceae —
pseudomonas — Herpes varicella zoster virus — Candida -
Aspergillus

Reference:

Bailely and Scotts, Diagnostic Microbiology 2007
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Enterococcus faecalis ATCC 29212

Escherichia coli ATCC 25922

Escherichia coli ATCC 35218

Haemophilus influenzae ATCC 49247

Haemophilus influenzae ATCC 49766

Klebsiella pneumoniae ATCC 700603

Neisseria gonorrhoeae ATCC 49226

Pseudomonas aeruginosa ATCC 27853

Saphylococcus aureus ATCC 25923

Streptococcus pneumoniae ATCC 49619

SLLSYL, 0t cuailes SLuS 53 (5l TS a5 Sae S ol s3e 4 Las E.coli ATCC 35218
s oo by ABSLSE b aLSL s canes) SV IS (g5l oS 5 S

Ao buns L5, sl ( E.faecalis ATCC 33186 L ) Enterococcus faecalis ATCC 29212
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Packaging instructions for UN 2900
and UN 2814: category A

_—~ Cap

Primary receptacle
(test tube) ———u

_— Absarbent material

Secondary _— Specimen record (includes
packaging T i itemized list of contents)
(waltertight) e | Outer
2’:”_____ = _~ packaging
Eﬁ\_ﬁ\_———‘n ) Package
[ 1 Orientation
. i Label

INFEETIOUSSUBST
[ AFFECTING HuM:rT;E ~~ (not mandatory

when primary
receplacle does
not exceed S50mL)

un 3514 Mat, Qey. 18 m1

T~ UM gpecification marking

Proper shipping name

UN certified containers, P620
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Packaging for UN 3373 (category B, P650)

Primary receptacle
~ (leakproof or siftproof)

Waterproof
Cap -

Primary receptacle:
Racktype holcer * Leakproof or stiftproof

— (styrofoam, sponge)

i + absorbent material (eg.
L Kleenex)
" (specimen record)
7 |
— 7 N Secondary packaging:
Fkgzr;’ —~— ZILL L * Leakproof or stiftproof
siﬂprgc}fj ’ uf&'flv-.
/ ::':-_-__::;H_ Proper shipping
/ T 0} name
/ y v e UNGST -l
;‘J:'/ L ~ Packaoe marking L. .
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Figure 7.2.A
Class 6 — Infectious Substances (Division 6.2)

The lower part of the label should bear the inscription:
INFECTIOUS SUBSTANCE

In case of Damage or Leakage

Immediately Notify

Public Health

Authority

Name: Infectious Substance -
Minimum dimensions: 100 x 100 mm

For small packages the dimensions may be 50 x 50 mm

Symbol (three crescents superimposed on a circle) and inscription:
Black ,

Background: White
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Figure 7.2.F
Package Orientation

e

Name: Package Orientation (This Way Up)
Minimum dimensions: 74 x 105 mm
Colour: Red or Black on a contrasting background
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Kligler iron agar K/A/- K-AJA/- K/A/- K/A/-
{slant/deep/hydrogen
sulfide)
Catalase + + ¥ =
Esculin + = - z
Motility + + ¥ "
ONPG m ¥ : 7
Indole + + . ps
Voges-Proskauer {+) - = 8]
Lysine decarboxylase + + - +
Ornithine decarboxylase - + - +
Carbohydrate:
Lactose () (+) = -
Sucrose & - [} +
Manitole . B ~ "
Inositole B i B ~
Growth in
Peptone,1% with:
0% NaCL + + + ¥
7% NaClL - = = =
11% NaCL - - - =

+: 90% or more of strains are positive
(+): 51% - 89% of strains are positive
(-): 10% - 50% of strains are positive

- : less than 10% of strains are positive
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Flow chart of cholera testing in

laboratory

Rectal Swab on Carry Blair

First TCBS

>

Peptone water

24h

Yellow colony

y

KIA media

v

Alk/A , Gas(-)

Muller Hinton

Anti biogram

Poly O1
\ =

CIP

NA

SXT || Am Fr

6-8h
2 nd TCBS
Oxidase test(+)
SIM (S(-),1(+),M(+))
Serology test
y
0139 Auto agglutination

Te Inaba Ogawa
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