
 
Enterobacteriaceae

Escherichia Lactose Microscopy Gram ne

Klebsiella fermented bacilli

Salmonella All are motile encept

stiff Nonmonigging

Yersinia

Citrobader



peritichous motilityEscherichia
Indolepositive

Escherichia coli hemolysis on bloodagar
Types

T attachment effacementlesions on intestinal cells

DEPEC pathogenic diarrhoea
in children

onlyNonTonigenic

labiletoxin 14 Temp ElisaCmd
HETEC Ctorigenid aTraveller's fr stabletoxin se team Eiken'sdiarrhoea

EAST I toxin
precipitation to

DEAEC aggregative Travellers
diarrhoea

HEIEC invasive Dysentery UMANirulence invasiveness Seren'stest
marker Ag I

Guineapigeye
inocula

it 8h9m

conjunctivitis

HEHE Chemorshagic Dysentery Verocytotonin inhibit ribosomes

Shiga liketorin inhibit
protein

meSerotype EHEC0157 47 synthesis
2

producing Verocytotonin me Hemolytic Uremic
to differentiate EXEC 0157 47 fromother Ecoli syndrome

sorbitol MacConkey Agar Profagsttifion

IUPEC Uropathogenic UTI Ye pili
Demonstrationof

urpathogenicity of Ecoli

Hemagglutination



Note to differentiate EHEC 0157 H7 fromother Ecoli
sorbitol MacConkey Afar

0157 HF

does not use sorbitol produce clear colonies

on forbid Maccontey Agar
also ve for B glucuronidase using the substrate

MUG lest



Klebsiella

Klebsiella tribe Klebsiella nonmotile LF

Enterobacter
mon
y

UP the
Serrated

Hafnia

Klebsied pneumonia me causing infection in human
Friedlander'sbacilli pneumonia VII wound infectionmeningitis
K onytoca

K ozone

Nosocomial infection hemorrhagic colitis

chronic atrophic rhinitis

K shinoscleromatis Rhinosclerosis
Frisch Bacillus

K granulomatis Donoranosis STD

STDs Donovanosis Klebsiella granulomatis
LGV Chlamydia trachomatix

Soft chancre H ducey
Hard chancre Syphilis T pallidum
Vesicles ongenitilia Hsv 2

Donovan bodies

Pundcells



Salmonella
Typhoid In typhoid

Gastroenteritis

S typhi typhoid S typhimuriumImel
S paratyphi A paratyphoid Sgallinorum
S
paratyphiB S pullorum

Virulence D o Ay 4 H Arg

factor cellwall Flagellar

appears early appears earliest

disappears early disappears late

Len immunogenic highly immunogenic
crobreattive no conreactivity

detected in detected in conical

roundbottomtube base tube

u Felin tube Dryer's tube

3 Vi Ag virulence Capsular polysaccharide Ag
heat labile alcohol stable Salmonella typhi
Les
immunogenic
few Abs are formed Good prognosis

Absence
of Vi Abs Bad prognosis

disappearearly in convalescent stage
Vinh persist carrier state
d

screening test for carrierstate



Carries
t

stool carries Urinary carriers

carry in bile
Shed in story

any is kidney

shed in wine

Confirmatory Stool culture Urine culture

test

community Sewer swab technique
carrier

Based on duration of shedding of bacilli
I Convalescent carrier upto 3 weeks

2 Temporary Acute carrier 3 weeks upto 3months
3 Permanent Chronic carrier lyr

GF Typhoid
fever step ladder fever

pea soup diarrhoea
rose spots

relative bradycardia Faget sign

Dsi Selective media X LD Xylose lysineDeonycholate both

DCA Deonycholate citrateAgar
Salmonella

SSA Salmonella ShigellaAgar shigella

Wilson Blair



Widal Agglutination test wat
Ahs Ay

r i crossreactivity Antibodytithe

Typhi O Ag 1 50

Typhi H As

y I 60paralyphitt I May
paratyphi

Afold rise in Ab titre b w 1st 3rd week significant

Serial dilutions
Yao 480 1.460 130

o ta Tah t

Surgical complications of typhoid
paralytic ileus
intestinal hemorrhage

perforation

cholecystitis

longitudinal ulcers

ty2La oral typhoid vaccine



Shigella

h s

S dysenteriae GroupA S FlennerGroupB meIndia

S boydi groupc

S sonnet groupD mewold

hate lactosefermenter

V F Enterotonin

UMA Virulence master ay
optentery

Shiga tonin Inhibit ribosomes

I
Inhibit protein synthesis Hus

my

Amoebic dysentery Bacillary dysentery
Entamoeba histolytica shigella

few pus calls plenty pus cells
Stool not adherent adherent
Charcot leyden crystals Ghost cells present

non offensive smell

Dsi Selective media X LD Xylose lysine Deonycholate

DCA Deonycholate citrateAgar
SSA Salmonella ShigellaAgar



Note Reactive arthritis after bacterial gastroenteritis
Salmonella

Shigella
Yersinia

Campylobacter



Proteus

Proteus mirabilis Cmc

Cle UTI wound infection pulmonary
infection

me

PAD enzyme Phenylalanine to differentiateProteus
Deaminate from

enterobacteriaceaePhosphide stone Renal sh urease anyone
struvite stone Alkaline wine

precipitate phosphatestones

Rapid unease produces
Proteus

Hpylon

Diane's phenomenon demonstrates swarming property

Note Dienes method staining methodforMycoplasma



Yersinia Zoonotic

s pUPthe
rat 4pestis plague

pig4
enterocolitica

gastroenteritis

Y pseudotuberculosis Ianni
ratfleabite pectoral fever

Nonmotile motile differentialmotility
s 250 motile

370 non motile

Bipolar staining No safetypin appearance
Wayson staining safetypin
methylene blue appearance

Rxof plague Streptomycin

Note yersinia
enterocolitica pseudoappendicitis



Onidase positive Vibrio
bacteria Pseudomonas

Campylobacter

Helicobacter

Vibrio

2 a

Non halophilic otifivace Halophilic664Mace
man salt
tolerance uptob'fNacl forgrowth salt loving
V cholerae cholera

gum f
parahemolyticusaptor1 GE

sucrose ferment
woundint

wound
V mimics non fomenter Vvulnificus upto 101 infection

marine
nonpathogenic wound

V alginolyticus cool infection
Sucrose non fermenter

Maximum Salt tolerance

Staph aureus 1001

Enterococcus 6.501
V cholerae 6.1
V parahemolytius 8.1
V vulnifices 1001

V alginolyticus 3104



VR Classification
basedon

Venkataraman Ramakrishnan H antigen

L t

groups V cholerae cholera other species

Subgroups 81 013dg 025.4
me

7200
basedon

Ag
t d

Biotypes ELTOR Classical
Biochemical

reaction IF r

Serotypes Ogawa Inaba Hikojima

O'Ag
me

Vibrio cholerae El Tor

Hemolysis t

Voges
Proskauer t

checkredcell agglutination t

Polymyxin B sensitivity

group phage

sensitivity

hescephtilitophaged



Vibrio cholerae 02 non capsulated

VII cholera tonin Tenmp

Cfr Cholera disease life threatening diarrhoea

usually no fever
Rice watery diarrhoea

Bin
Microscopy gk ooo 9 comma shaped

og

Fish in stream appearance

X ducregi schooloffish
appearance

Hanging drop Darling motility

Culture
Selective a Alkaleni Bite Salt Agar
media Momus's 777 Agar

Taurocholate Tellurite Tripticase

TCBS Thiosulphate Citrate BileSalt Sucrose
me

Yellow colorcolonies

1
Sucrose fermenter



Transport media Caryblair medium
VR medium
Autoclaved tea water

Enrichment media Alkaline peptone water
Momus's peptone water

Special test
1 String test

colony Bile salt
Joy
to lift thecolony

0.51 Na deonycholate
string is formed

iv cholerae are lysedby

d Cholera red reaction
tedium decreycholak

colony Conc Hzsq Red color

Vibrio cholera 0139
milder disease

capsulated

aka Bengal strain
F case Chennai West Bengal

Serotyping todifferentiate epidemics



Carrier in Cholera

Incubating carrier Shed vibrio only
in brief incubation

period of t 5days
Convalescent carrier Shed for 2 3 weeks

Healthy contact carrier i had Subclinical infection 4
Shed vibrio for 110 days

Chronic carriers can shed formonths 6 years

may
have persistent infection in
Gallbladder



Vibrio parahemolyticus

Ulf capsulated

GF wound infection hfo raw seafood consumption
Gastroenteritis

Asis

Microscopy Bipolar staining

safety pin appearance

Hanging drop No darting motility
motile

Culture TCB Green colonies

I
i fucose non fermented

Wagatsuma agar Hemolysis

typeof bloodagar t

Kanagawa phenomenon

String test the
swarming

Unease test Urease the



Pseudomonas

CIF Special

Pseudomonas

Onidate Motility
t

twitching
M DOC Ceftasiderie

Burkolderia t Malleidosis Safetypin

pseudomallei Vietnam
appearance

WhitmoreBacillus bombde BipolarstainingÉmanaan
Glanders

mallei disease

Stenotrophomonas t

maltophila
Burkholderia pseudomallei Ashdown medium

Note Burkholderia cepacia resistant to

Gotten
Aminoglycosides

polymyxin B

1115 andgen Ceph

Drugsused Menepenem

ceftaridine
piperacillin
Temocillin

DOC Cotrimonarole



Pseudomonas aeruginosa me

IF Enotonin A Inhibit EF Inhibit protein
Synthesis

Pigements pyocyaninlmet bluegreen color

pyorerdin yellow
pyomelanin brown

pyorubin red

off pneumonia UTI wound infection abscess

a swimmer's ear in children

Malignant otitis externa in diabetics

Ecthyma gangreosum
centralblack
eschar

Scrombroid poisoning due to intakeof fish not
refrigerated property

bacteria act on compounds
in Fih releasing histamine

enteric
gram ie bacterial

Hot tub folliculitis Jacuzzi
syndrome



me organism causing

infection in burns pt
infection in cystic fibrosis fits pseudomonashaving

alginate layer
1

mucoid colonies

contamination of disinfectant

gsis

Microscopy Gram he bacilli

Twitching motility

Culture Selective Cetrimide
agar

media

Rx Ceffandimet Aminoglycosides



Campylobacter microaesophilic

Campylobacter jejune Campylobacter

Helicobacter

GF Diarrhoea is Mboris

Ali Microscopy Gramstain S shaped
Hanging drop Darting motility

Culture Selective Sla

media

now's media

Helicobacter

Helicobacter pylon

GF diarrhoea

peptic ulcerdisease

Gastric carcinoma

Ali Microscopy Warthin silver starry staining technique
Corkscrew motility
lophotrichous 5 7 flagella F

Sheathed

Culture Selective Skirrow's media

media



Rickettsia Nonculinable

Chlamydia

Mycoplasma Atypicalpneumonia

Legionella

Rickettsia

vascular endothelial injury
Black eschar charactestic

in 504 cases

Weil Felin test Heterophile Agglutination test

detect Abs of rickettsia

byadding Proteus antigens
OXK

OX 2

0 19

Acute encephalitic syndrome
me in India Japanese encephalitis

andme Scrub typhus
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Asn Microscopy Gram me

bacilli by mall
t usually notseen
in sample

culture Embryonated egg
culture

yolksac

Tissue culture Mccoy cell line

Special Neil Moosen Inoculate intraperitoneally
reaction in Guinea pig

t
testicular inflammation

onlyR typhilmooresi

Note

Chlamydia
i filteredby membrane filtera.m II.us n n

9Dx
of Comilla burnetii cannot be done using

Giemia stain of thin peripheral smear

Dx is mainly by Geology
Ase in titreof Specific Abs



Note Transovarial transmission

passing on disease causing
bacteria

from parent arthropod to offspring arthropod

Orienlia teakugumushi Scrub typhus
Rickettsia Rickettsia
Rickettsia conorii
Rickettsia akari

0 Rx of
Scrub typhus t

oocycycline
in pregnancy Azithromycin

Rocky mountain spotted four rash starts wrists ankles

then spreads to trunk palms 9 soles

Typhus rash starts centrally spreadsout

spans palms soles



q Q fever coniella burnetti

obligate intracellular pathogen
filterable

gram he better stained i Gimener Giemastain
Weil feline cannot be used

No vector transmission in humans
Inode'd tick transmission been in animals

Heat resistant survives holder method

of pasteurization
No Rash

Coviello burnetti common cause of culture ve endocarditis

causes Bacillary angiomatosis

q Barker henselae cat scratch disease

presentation blister on hand Fb anillaly
lymphadenopathy

ask pt about ht caposure to cat

Bartonella bacilliformis Oroya fever

Sandy



Chlamydia obligate intracellular

Species Serotypes

C frachomatis TRIC many A C
InclusionconjunctivitisDr K

Trachoma

HP bodies
NGU Nongonococcal

444 Lgu
urethritismy

C trachomatis Lav many
6 Ip to30days

C plittaci many psittacosis

LCLbodies

C pneumoniae one Atypicalpneumonia
Cmc

Bodies

Reticular body intracellular Replicative Stabolism

chlamydia present ein host cell

Elementary body entracellular Infective Noreplication

daughter chlamydia outside all
Noactive
metabolism

Asis
Microscopy Gram ve verysmall usually notseen

bacilli on Mle in sample

culture Embryonated egg
culture

yolksac

Tissue culture Mccoy cell line
IOC NAM



Mycoplasma

Mycoplasma pneumoniae

aka Eaton's agent

cell wall resistant 6 cellwall inhibiting antibiotics

deficient bacteria triple layered cell membrane

contains Steidlcholesterol
1

Gliding motility

4f Atypical pneumoniae

Non gonococcal urethritis

sis
Microscopy Dienes method

culture PPLO agar fried eggcolonies

Pleuropneumonia like Mycoplasma

organisms Malaisevia furfur

Special test

A Cold agglutinin test detect Dhs using Human
RBC hey

Tt
streptococcal might detect

amusingmastneppycoccalask 4



Heterophile Agglutination test
Paul Burnel test EBV
Weil Felin test Rickettsia
Cold

agglutinin test Mycoplasma

streptococcal MhAgtest

Legionella

Legionella pneumophila
source AC air coolers

GF t Atypical pneumonia associated e diarrhoea

Myocarditis Bacteria Legionella

Virus HSV Coxsackie B

parasite Trichinella

Dsi Microscopy Gram ve bacilli

selective media BCYE agar
Buffered Charcoal Yeast Extract



Spirochetes Treponema Wmr

Spiral non Borrelia

leptospiraEnough
thin organism silver impregnation staining

motility by dark field microscope
Endoflagella

Treponema
t t

pathogenic non cultivable Rabbit Nonpathogenic

tests cultivable

Veneral
Serially
transmitted I

T pallidum Syphilis Smith Noguchi'smedia

Nonveneral
otherroutesof
transmission

T pestenue Yous

T endemicum Bejel EnGphilis

T carateum Pinta



Treponema pallidum

CIF syphilis
L d

Adult General congenital vertical
21 301Primary t

withinHard chancre Early syn late yn
Secondary vesicles Hutchinson's

maculopapular rash bullae triad

papules in intertriginous area points 4 Interstitial
bones keratitis

u

condyloma later HSNHL

Latent 3 Hutchinson's

teeth
asymptomatic

Immunologically positive

Tertiary
Gamma destructive

lesion

Systemic involvement

CNS General paresisof insane
Takes dorsalis

cus



Dot Microscopy
Etorall spirochetes

Brightfield Silver impregnation leifson stain
method

specific for forFontana staining Spirochetes smear

levaditii method fortissue section
Dade field motility Flenion enlension me

or
lashing motility

or
corkscrew motility

Culture non cultivable

Rabbit tests

Special tests1 t

Non treponema test treponema test
Standard test disappearearly

specific test

Non specific Ab ReaginAhl divingrecovery Specifyc Dh

Cardiolipin Ag fromBeefheart Tpallidum Ag
confirmatory test

Wasserman Complement FTA ABS goldstd
test fination test fluoroacent Treponema

pre
Kahn test Tuke flocculation Ang Absorption

test TPHA TpallidumGutt
NDRCme Cmd Hemagglutination
Ioc lstinu Slide flocculation
prognostic TPI Tpallidum
App test immobilization



Borrelia

Species Disease Transmission

B burgdorferi lyme's disease Inodid tick

Erythema migrans

Lyme's disease

annular rashesmigratory

Stage I Erythema migrants flu like symptoms

stage I early disseminated

J lesions carditis AV block
Bell's palsy transientarthritis Rx Doxycycline

stage II late disseminated

encephalopathy peripheral neuropathy
chronic arthritis

B recurrenti Relapsing fever louse

B vincenti Vincent's angina predisposing a

factor
Y'my

commensal
gingivostomatitis

Did Microscopy lame as treponema

culture Modified Kelly's medium



leptospira

leptospira interrorgans
Koonotic disease Rainy Season

Race field
that's wire

off leptospirosis involves Res hepatotpenomegaly

Wiel's disease macrophages

renal

pulmonary hemorrhage

fever icterus conjunctival suffusion hematuria x 15days
Asis Microscopy lame as treponema

culture EMTH medium

or

Special MAT microscopic agglutination test



Gram Negative Coccobacilli Hemophilia

Jonidase
positive

Bordetella

Brucella

Acinetobacter

mm

Herophilus ai to pneumococcus
Hemophilia Influenza B

Yp capsule

IgA proteases

Endotonin LPS
CIF

Acute epiglottis me

lobar pneumonia

Meningitis

children 3ay

Asis Microscopy Gramnegative Coccobacilli

Culture Selective T
media

ields Digest Agar

does not grow on bloodAgar i requires Factor V intracellular

FactorX extracellular

i growson Chocolate agar C hemolysed
staphaureus

thermolysis

satellite



Hemophilus ducrey

UF Soft chancre Sto

Atis Microscopy Gramstain Gramnegative Coccobacilli

School
of fish appearance

Bipolar staining safetypin appearance

Yersinia pestis
Vibrio

parahemolyticus
Burkholderiapseudomallei

thermophilus ducrey
Klebsiella granulomatii

Hemophilus aegiptions

YF Brazilian puguric fever

fever

purpura

conjunctivitis



Bordetella

Bordetella pertussis

48 pertussis disease whooping cough coodayscough

IP F 14 days

3 stages catarrhal highly infective

paroxysmal whoop Doe Erythromycin
convalescent recovery

Asis Microscopy Gram we coccobacilli

Thumb print appearance

Culture Border Gengue medium
Bisected pearl appearance
aluminium paint appearance



Brucella lit to leptospira
intracellular

Brucella melitensis

zoonotic cattle

CIF Brucellosis Malta fever Undulant fever

RES hepatosphenomegaly

musculoskeletal myalgia arthralgia
other systems

Rx Streptomycin Doxycycline

Asis Microscopy Gramnegative coccobacilli

culture Sogdiana Triplicane Soy Agar

Special SAT Standard Agglutination Test
Milk ringtest

All Brucellae are catalase

urease

oxidase except s B ovis
B ncotomae

Castaneda method of
blood culture biphasic culture



Swarming

t

Gram the Gram we

a Hani and Proteusand
B cereus Pseudomonas

V parahemolytices

Senator


