Classification

*Family: Alcaligenaceae
*Genus: Bordetella
*Species:

*Bordetella pertussis

*Bordetella parapertussis
*Bordetella bronchiseptica




General characteristics

Small Gram-negative coccobacilli
»Strict aerobes

- Non-motile(B.bronchiseptica is motile)
- Capsulated

«Non-spore forming

- Piliated

«Colonize the respiratory tracts of mammals.



*Fimbriae
. Per'tactln

*Toxins

* Pertussis toxin(Ptx)

*Adenylate Cyclas.e{CyaA}-haernnlvsin
- Dermﬂnecrntic toxin

* Iracheal Cytotoxin



Virulence factors

- SE‘crEt on Systems

* Type lll secretion system
* Type IV secretion system



Clinical implications

* Bordetella pertussis
*Causes whooping cough
* Bordetella parapertussis
e Causes a milder form of whooping coug|

= Bordetella bronchiseptica
«Causes infections ranging from lethal
pneumonia to asymptomatic respiratory
carriage




Bordetella pertussis

¥ |

isolated by Bordet and Gengou in 1906

strict human pathogen with no known ani
renvironmental reservoir

olonizes the cilia

auses whooping cough; a highly contagious

acute respiratory illness of humans
=arelatively mild disease In adults

4as a significant mortality rate in infants

ransmission of disease occurs via respiratory




Pathogenesis

'B.gertussis Infects jts host by colonizing I 2
€pithelial cells

, bacterium Produces trac eal

Cytotoxin which stops the cilia from beat g
*Prevents body from clearing debris from e
Iungs—)bndy responds by sending the bo

/
iInto a coughing fit




Whooping cough

*Incubation period: 7-10 days
Classic illness

*Primary infection in unimmunized childrer
*Lasts 6-12 weeks or longer

A.

*Occurs in 3 stages
1. Catarrhal stage
2. Paroxysmal stage
3. Convalescent stage




Whooping cough: Classical
Illness

1. Catarrhal stage
* Rhinorrhoeae
« Lacrimation

= Mild cough

«Over a 7- to 14-day period, the cough
worsens in both frequency and degree.

e Temperature is normal or occasionally milay
elevated




VYWNooping Cough: Classicy
ilIness

S during a3 Single expiration (¢
Paroxys
"At the end of 3 Paroxysm, there is 5 massiv
INSpiratory eff

ort during which the classic
whoop occuyrs

*The paroxysmal stage lasts for 2 to 8 weeks and
SOmetimes longer.

..




Whooping Cough: Classica!

Iness
3. Conval escent stage

“usually lasts for 1 to 2 weeks

Comglicatinns:

*Encephalitis, broncho
retardation

PNneumonia, mental




B. Mild illness and
asymptomatic iInfection

*Previously vaccinated childr

en and adults
*Adults who had Previously had B.pertussijs
iInfections.

*Include rhinorrhea, tearing, sneezing,

*Conjunctivitis, fever, sor
<2 weeks’ duration

e throat, or cough of




Clinical Manifestations:

B.parapertussis and
B.bronchiseptica

*B.parapertussis infection in humans
*unrecognized infection,
*mild pertussis
*classic pertussis- milder than B.pertussis

*B. bronchiseptica causes respiratory
infections in many different mammals




Laboratory diagnosis

*Clinical- Paroxysmal cough followed b
whoop

*Specimen:

*Nasopharyngeal swabs and aspirates
*Respiratory droplets on a cough plate

*Gram stain: Small Gram-negative
coccobacilli




conditions
*Slow growth- 2-4 days
*Examine Cultures daily for 7 days




Laborator

*Colonial mnrphﬂlﬂgy:

*Small peaﬂy-g‘rey, 5hlnv(men:urv-likel,
usually mucoid Colonies.

Y diagnosis

*Urease fegative, does not reduce nitrate
Oxidase positive

B.parapertussis

*Urease PoOsitive(after 24 hours), oxi
negative

I ——

dase













Treatrnent ANnd preventior

Treatment
*Azithromycin
*Erythromyecin
'Chlﬂramphenical
*Amoxyecillin
*Ampicillin
*Kanamycin

Prevention

*Early recﬂ%nitinn and isolation of the
patient to limit the spread

*Treatment |
*Vaccination by pertussis vaccine




replaced DTwp

Pertussis INncidence is
been introduced




o Bl

Anti-Vaccine Movement Causes The Worsl
Whooping Cough Epidemic In 70 Years

Love thhem. Protect them.
Never infact them.

There are NO safe vaccines!

Chronic Ear Tnfectblons

i

ik







*Species
*B.meli tensis B.cetj
*B.abortys B.pinnipe dialis
*B.suis B.microtj
*B.ovis

B.inopinata

*B.neo tlomae
*B.canis




Coccobacillj)
-Nﬂn-spﬂrefﬂrming
*Non-motile
*Non-capsulated
*Obligate aerobes

*Oxidase, catalase and urease positive.




Epidemiology

*Highly infectioys Species

*Cause Infections
mMmammals

*Zoonoses
*Entry via:

IN a wide variety of

1. Mucous membrane-droplets

2. Broken skin-Direct or iIndirect contact w:th
Infected animals

3. Ingestion




Brucella is therefor
warfare threat agent

The Brucella Species primarily considered to be
pathogenic for humans:

*B. melitensis,

*B. suis (biovars 1, 3, and q),

*B. abortus

*B. canis- sporadically













Pathogenesis

-Bruceﬂa~c0ntaining vVacuole becomes assc lated
with the endoplasmic reticulum(eRr)
*Once inside this ER-

associated compartmr ent,
the bacteria can est

ablish chronic infection.




\ severely debilitating and disabling illness ¢ n

uman brucellosis usually manifests
*acute (< 2 months)
*subacute (2-12 months) febrile illness

*Chronic (> 1 year) inca pacitating disease with severe
complications

ds an




Clinical manifestations

1. Acute lIness

3. Chronic ilIness with

*PoOssible internal Oorgan damage




Comp“catiOnS



Laboratory diagnosis

IBh degree of clinical suspicion

Istory of EXposure to animals an

Blood or bone marrow
Infected tissue

rucellae are highly infectious (Hazard Risk Group
)

(iliac crest)




Laboratory diagnosis

Culture-
*Difficult to iIsolate.

*More likely to be isol
acute brucellosis dur

*Culture medium:

* Iryptone soya(tryptic soy) diphasic
medium=Castenada

*Aerobic(*B.abortus requires a CO, enrict.ed
atmosphere)

ated from the blood in
INg times of fever




Laboratory diagnosis

*20-40°C(optimum 37°C)
*Cultures should be kept for 4 weeks
*Colonial morphology:

* A variety of colonial forms: smooth,
mucoid, rough

*Colourless or grey







olecular diagnosis
*PCR




*Prevention and Control
*Control of disease in animal hosts
*Effective heat treatment of dairy produce

*Hygienic precautions to prevent occupational
exposure




