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GRAM NEGATIV PALCAK

AEROB
Bordetella
Brucella (Z)
Francisella (Z2)

Pseudomonas
Acinetobacter
Legionella

FAKULTATIV ANAEROB

Haemophilus
Pasteurella (Z)

Familia:
Enterobacteriaceae
Vibrionaceae

Cardiobacterium
Eikenella
Kingella
Actinobacillus

ANAEROB
Bacteroides
Prevotella
Porphyromonas
Fusobacterium

MIKROAEROPHIL

Campylobacter
Helicobacter
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Brucel lae

Morphologia:
Gram negativ Coccobacillus

Tenyésztés: oo s il
Agar - dusitas
(Serum, Glycerine)
CO,

21 nap

Rezisztens!

Copyright © 2001 Dennis Kunkel Microscopy, Inc. / Dennis Kunkel
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Description: Brucella spp. Colony Characteristics: - A. Fastidious, usually not
visible at 24h. - B. Grows slowly on most standard laboratory media (e.g. sheep
blood, chocolate and trypticase soy agars). Pinpoint, smooth, entire translucent,
non-hemolytic at 48h




Brucel lae

Pathogenesis, Infectio, Kérképek

B. melitensis kecske maltai laz

B. abortus szarvasmarha Morbus Bang

B. suis sertes sertés Brucellosis
Anthropozoonosis MIND Brucellosis

,Febris undulans” RES!
(hulldamzo6 = undulalé 1az)

- forras beteg allatok (hus, tej)
- atvitel direkt Kontaktus vagy kontaminalodott élelmiszer
- behatolas bdrserulés vagy conjunctiva vagy bélnyalkahartya




Brucella — fertozés forrasa

Cattle Swine

Vecrination acecident
or l[aboratony accidant
with cullires laughier or
veterinary care /
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Brucella — behatolasi kapuk

Conjunctivae
by aerosols or fingers

Ingestion
Cairy products
Contaminated fingers

Inhaled aerosols
=laughterhousse procedures -
Laboratory accidents ——
Weterinany manipulations

Abraded skin
= YVetarinarians
~ Abattoir workers

Medmicro n

Figure 28-1 Portals of entry for Brucella species.




Brucella — szétterjedés

Brucelia-infected
phagooytic cell

/ Bone marrow

ﬂq___h_hhhh

= Lymph nodes

Splean

=~ Liver

Medmicro




ledscapes www.medscape.com

Figure. Acute unilateral scrotal swelling
in a 27-year-old man with brucellosis.

www.medscape.com/.../art-iim441224 fig.jpg

i Fanl o
Sourca: Infect Med © 2002 Cliggott Publishing, Division of SCP Communications

i —
AR . )




Fig.13.36 Brucellosis. Arthritis of the
left knee. This was accompanied by
fever, malaise, generalized myalgia and
depression.

Fig. 13.37 Orchitis — B. abortus



Brucellosis - diagnosis

Clinical
Dcoupation
Faw milk
Fresh chegse
Travel
Syrmptoms
Signs

Laboratory
Blood cultures

A A A
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History and Physical Exam
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Course of disease
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Brucel losis

Diagnosis
tenyésztés: min. 5 nap
Szerologia
Ellenanyag kimutatas

Csd6-agglutinatio (Wright)

IgM Chromatographia

ELISA

Brucella IgM

Therapia: Brucellosis patients Controls

Doxycyclin, Rifampicin, Streptomycin
Prophylaxis:

Biztonsagi/munkaveédelmi rendszabalyok
Beteg allatok gyogyitasa, megsemmisitese

WHO - Bioterrorkategoria B!!!

www.kit.nl




Zoonosisok: Brucella,
Francisella, Pasteurella és a
Pestis



http://upload.wikimedia.org/wikipedia/commons/3/34/Pine_Flat_Lake_1.jpg

Francisella tularensis

Morphologia:
Gram negativ palcak

Hidegturo! : _
E‘EEEUEC}IH \ ?

Tenyészteni tilos!

Csak specialis laboratériumokban

WHO - Bioterrorkategoria A!ll

Pathogenesis, Infectio
- forras: Beteg allatok
- atvitel: direkt kontaktus
vagy belégzés vagy per os vagy via Ektoparasitak

EMBERROL EMBERRE NEM TERJED!




Francisella tularensis

Diagnosis: Szerologia

Korképek:

TULARAEMIA

nyirokcsomokban, apré granulomak
+ fekelyek

+ Necrosis

Primer Komplex
cutano-, oculo-, tonsilloglandularis, (latszik!)
thoracalis, abdominalis - (nem latszik!) formak

Prophylaxis:
Expositios - prophylaxis

Therapia:
Streptomycin, Doxycyclin,
Ciprofloxacin

Generallsatlo Granuloma képzddeés!

Skim Wcer of TUareria
coc

-

, 48 :
O &hanaﬁrqséua-tﬁreqsus ;
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A reported case of
exposure of a patient to
a wild rabbit, which
subsequently died,
suggested that tularemia
was the likely etiology

staff.vbi.vt.edu/.../Ftularensis
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Description: Cervical Lymphadenitis in a Patient With Pharyngeal Tularemia;
Patient has marked swelling and fluctuant suppuration of several anterior
cervical nodes. Infection was acquired by ingestion of contaminated food or
water. Source: World Health Organization




Description: These Francisella
tularensis colonies show characteristic
opalescence on cysteine heart agar
with sheep blood (cultured at 37 C for
72 hours). Note: On cysteine heart
agar, F tularensis colonies are
characteristically opalescent and do

not discolor the medium

i

=

Description: Chest
Radiograph of a Patient With
Pulmonary Tularemia

staff.vbi.vt.edu/.../Ftularensis




Zoonosen: Brucella,
Francisella, Pasteurella und

Louis Pasteur (1822-1895

upload.wikimedia.org/.../4/42/Louis_Pasteur.jpg


http://www.pasteur.fr/

Pasteurella multocida

medecinepharmacie.univ-fcomte.fr

Morphologia:

Gram negativ, kicsi palcak Tenyesztes:

Véres- eés csokolade agar

Pathogenesis:
Macska vagy kutya harapas

immunkarosodott: Sepsis!

Therapia: sebészi, Penicillinek




Pasteurella multocida

Fig. 10.55 Animal bite.
Infected wound of finger
following bite of domestic
cat. P. multocida was
isolated from the wound.

; P
e

© AAP

aapredbook.aappublications.org



aapredbook.aappublications.org

Pasteurella
multocida
cellulitis
secondary to
multiple cat

bites about the
face of a one-
year-old child
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Zoonosisok: Brucella,

Francisella, Pasteurella és a
Pestis
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Yersinia pestis| genus: Enterobacteriaceae!

Morphologia: Gramnegativ palcak — bipolaris festddes
Lk Xt rat

i
www.lonlygunmen.de

WWW.mja.com.au

Giemsa festés
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Yersinia pestis in Leber




yersinia pestis

TENYESZTES: TILOS!
Csak specialis laboratoriumokban
WHO - Bioterror kategoria Al!!!

www.idph.state.il.us, www2.cnrs.fr, ww.knowledgenews.net,


http://www.idph.state.il.us/
http://www.knowledgenews.net/
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yersinia pestis

VIRULENCIA FAKTOROK

TOK — Protein!
V Antigen (Protein) Antiphagocyter
W Antigen = Endotoxin

Extracellularis

- Plasminogen — Aktivator — Protein (Pla)
szétterjedes, fibrinolysis

-Toxin (eger)




yersinia pestis

Pathogenesis, Infectio:
forras:
Patkany (és mas ragcsalok)— Patkanyirtas!!!

atvitel:
direkt kontaktus,
Patkanybolha csipese

behatolas: bor

Oivision of 'Wea
R I [ |



Yersinia pestis

Bubonic Plague Pneumonic Plague

1. Entry

4. Exit (highly contagious)

4. Dizease
Buboes

(black hemorrhagic
ymph nodes)
Frneumonia K
Internal org an\

hemorrhage -_____h____q__h

3. Exit
thighly contagious)

"“I_-— 2. [hsease
Prisumonia
(usually 100% mortality)

2, Spread
Lymphatic and systemic

I, Entry — bite of J

infected rat flea " —Il

Figure 29-4 Pathogenesis of
Y. pestis in plague patients.

Medmicro




yersinia pestis

Korképek:
1)Bubo pestis
(nyirokcsomo
megnagyobbodas)

2) Szeptikus forma — haemorrhagias gyulladas

3) Tudopestis = Pneumonia (haemorrhagias) <«
direkt aerogen atvitel, emberrol emberre
(cseppfertdzées — primer tudopestis)!




Bubopestis

Pl o

Fig. 13.55 Plague. Enlarged tender inginal lymphnodes in a Vietnamese

child with bubonic plague.

Fig. 13.56 Advanced stage of inguinal lymphadenitis in bubonoc plague.
The nodes have undergone suppuration and the lesion has drained
spontaneously.

By courtesy of Dr. J.R. Cantey

A



Necrosis of
finger tips of
septicemic

Cutaneous Hemorrhages in Plague. Source www.cdc.gov

www.imcworldwide.org



TUdépeStiS www.imcworldwide.org



yersinia pestis

Diagnosis

Klinikai

Direkt kimutatas - Mikroszkopos
Szerologia — csO-agglutinatio, IF

Therapia:
Doxycyclin, Streptomycin




Biologial fegyverek — bioterrorizmus

Biologiai fegyverek: Organismusok, Toxinok,
Virusok

Cel:

* megbetegitése és/vagy elpusztitasa
egyeneknek, kozossegeknek (populacio)

» gazdasagi karokozas

Biologiai hadviselés (katonai konfliktus)
Bioterrorismus (ideologiai motivacio)
Biologiai buncselekmény (szemelyes célok,
indittatasok)




Biologial fegyverek — bioterrorizmus

Kategoriak: A, B, C
legveszelyesebb: A
B. anthracis, C. botulinum, F. tularensis, Y. pestis

Egyszerl tenyészteni

Egyszeru terjeszteni: cseppfertozes, legutak
Magas halalozas

Therapia?

Hirtelen kezdet (,derult egbdl a villamcsapas™)
Nagy szamu aldozat




Zoonosisok
Legionellosis
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Legionellosis
Legionella pneumophila

Morphologie:
Gram negativ palca

Aerob

www.lf3.cuni.cz
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Legionella



Legionella

www.waterscan.co.yu




Legronella pneumophila

Csillo,
Fimbria




Legionella

mcb.berkeley.edu



Legronella pneumophila

Tenyésztés:

Specialis taptalaj!

BCYE (elesztOkivonat, aktiv szen)
(pH=9; héméseklet 35°C; 3 nap)

veresagar




Legionella
tenyészet

www.If3.cuni.cz




Legionella
tenyeészet
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medecinepharmacie.univ-fcomte.fr

Legionella


http://medecinepharmacie.univ-fcomte.fr/bacterio_web/exa_microscopiques/examicro_divers.htm

Legronella pneumophila

Pathogenesis-1:
Fertbzes forrasa, elofordulasa:
ubiquiter
(klima berendezések, vizvezetekek,
nedves talaj, biofilm!)

atvitel:
aerogen - cseppfertozes!




Sources of Legionellosis

3

NLMICIEIESrs

respiratory erapy - tap water coohng
equipment faucels towers

www.ratsteachmicro.com




www.eco-khlamx.com



Legronella pneumophila

Pathogenesis-2:
Fakultativ intracellularis!

Vizben: Protozoon
Emberben:
Leukocyta,
gyulladas,
Protease-ok,
Phospholipase-ok

www.lifespan.org



Legionella es
amoeba

FIGURE 40-7
Electron
micrograph
showing

L. pneumophila
serogroup 1 in the
process of
dividing (arrows)
within a vesicle of
an amoeba
(Hartmanella
veriformis) cell.




Coiling phagoeytosis Pathogenic cycle of Legionella
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Leqonella preamophila mutiplyng inade a3 human monocate

fl. Hanwitz



Legronella pneumophila

Korképek:

Legionellosis

1) Pneumonia — Légionarius betegseg
2) Pontiac-laz (non-pneumonias forma)

Diagnosis:

Korkokozo kimutatasa — Biopsia! BAL: direkt IF
tenyésztes

Antigen detektalas — vizeletbOl

Antitest kimutatas — Szerologia; ELISA

Prophylaxis: Legionella tartalmu aerosol kerulése

Therapia:
Erythromycin, Tetracyclin, Rifampicin, FQ




Fig. 2.29 Legionnaires’ disease. Chest radiograph showing extensive
consolidation affecting parts of all lobes of the lungs.



Diagnose

Fig. 2.28 Legionella pneumophila. Specimen from bronchial biopsy taken through
fibreoptic bronchoscope in a patient with fulminant Legionnaires’s disease. The organism
can be isolated on selective culture media or by guinea pig inoculation. By courtesy of Dr.

S. Fischer-Hoch



Fig. 2.30 Legionnaires’ disease. Autospy specimen showing
consolidation of upper and lower lobes of right lung.
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Pseudomonas csoport

Pseudomonas P. aeruginosa P

Burkholderia B. mallei P
B. pseudomallei P

B. cepacia

Stenotrophomonas S. maltophilia
(Xanthomonas)

P = pathogen



INOSa

Pseudomonas aerug

és:

t
Gram negativ palca, 1-2 um,

Morphologia és tenyész
igénytelen; Biofilm kepzés!




Pseudomonas aeruginosa

Green plgmented colonies of
Pseudomonas asruginosa

Pigmentek:
1. Pyocianin
2. Fluorescein

Haemolysis (B)

ASM MicrobelLibrary.ora@Delisle



Pseudomonas aeruginosa

NAGYON REZISZTENS!

-rezisztens
hére
fenyre
Kiszaradasra

fertotlenitore

Antibiotikumokra




Pseudomonas aeruginosa

ANTIGENEK ES VIRULENCIA FAKTOROK:

Adhaesio és colonisatio

-"0", "H", Pili/Fimbriae

- TOK = Glycocalyx

- Alginate slime = mukoid Exopolysaccharid =» Biofilm keépzeés
Invasio, Penetratio

- Extracellularis Protease-ok, Exoenzymek (sok!)

- Cytotoxin = Leukocidin és Haemolysinek

- Pigmentek

Disseminatio

- Exotoxin A —Proteinsynthesis gatlé (EF2 — mint Diphtheria)
- Exotoxin/Exoenzym S — égések!; verbdl kimutathato

- Endotoxin

LD;, — egési sérules esetén 30
Normal bérfelszin 108




Pili/Fimbriae (megtapadas)

Filus
Flagellum (Motilitas) ~ {attachment Alginate TOK;
Flagellurm cystic fibrosis isolates) : :
(motility) \ ey antiphagocytic A|g|nate slime

Endotoxin
(shock)
. s Taxin &
® 2 o @ Hemaolysin

® Girer o o J PhOspholipase C

pr.:uju ol @ P]g ments
&

. L
Extracellularis anyagok ~,* ¢ « o Proteases
* o o ol Exaenzyms S
Leukocidin

Pseudomonas aeruginosa — Struktura

Medmicro



Hinding Proteins and Capsules
Firmbriae

#ry ochelin Toxins and Pigments

&Py oy anin

i Fyoruhin

T o-0wy phenazine
Fluarescein

t:ﬁg Fyocins

ik Exotoxin 5

Ereyimes and Proteases NO single factor is

;’E'HHHSE decisive for virulence.
W Collagenase Eqyik sem kizarolagos
% ostnast tényez6 a virulenciaban!

O Alkaline protease
{} Meutral protease

Oz

www.ratsteachmicro.com




MAD nicotinamide

TOXIN A e

Pseudomonas aeruginosa
Toxin-A hatasmechanizmus

EF-2 ADP-ribosyl-EF-2 Inaktiv Molekula

Blocked
Frotein
Synthesis

Proteinsynthesis gatlasa

Pseudomonas aeruginosa — elmi



Pseudomonas aeruginosa

Pathogenesis, Infectio:

elofordulas: mindenhol, ubiquiter
fold, viz (uszoda, medence!), szennyviz
Bélcsatorna — ember

légutak: allatok

Fertozes forrasa:
betegek, hordozok
Kontaminalodott kornyezet
oldatok (nedves kornyezet!) mGanyagok

atvitel: direkt, indirekt Kontaktus




Pseudomonas aeruginosa

Korképek:
Koérhazi fertbzések

- Meningitis, Pneumonia (Iélegeztetes!)
- Sepsis

- Egési sériilések! > bér, sebek

- hugyuti fertozések (Katheter),

- Bélfert6zés = hasmeneés (!), csecsemok
- Otitis media, externa

- szem + Kontaktlencse

Cystikus Fibrosis /CF/ (mukoid torzsek)




Fig. 10.2 Pseudomonas folliculitis. Papulopustuler rash over the
buttocks and thights following use of a spa pool.



. N33 it
Fig. 13-6 Ecthyma gangrenosum. Necrotic round lesion on the buttock of a child
with Pseudomonas septicaemia associated with immunodeficiency.



- W
Fig. 12.46 Bacterial keratitis. Contact lens-associated keratitis due to
Pseudomonas aeruginosa. By courtesy of Dr. A.N. Carlson




Diffuse

Thinned corneal stoma infiltrate

epithelium

Fig. 12.47 Bacterial keratitis, in this case due to P. aeruginosa. An
infiltrate is seen with corneal thinning. By courtesy of Mr. P.A. Hunter
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Fig. 12.48 Bacterlal keratitis. A massive inflammatory response in
anterior uveitis leads to precipitation of the cells as pus in the anterior

chamber. This is called hypopyon. By courtesy of Mr. S. Harding




Fig. 12.49 Bacterial keratitis. P. aeruginosa eye infection showing
corneal ulceration and hypopyon formation in this rapidly progressive
eye infection.



Pseudomonas aeruginosa

Korkepek:

Korhazi fertozések

- Meningitis, Pneumonia (lélegeztetes!)
- Sepsis

- Egési sérilések! > bér, sebek

- hugyuti fertézesek (Katheter),

- Bélfert6zes = hasmenes (!), csecsemok
- Otitis media, externa

- szem + Kontaktlencse

Cystikus Fibrosis /CF/ (mukoid torzsek)




Mucoid colonies

ASM MicrobeLibrary.org@Delisle




Pseudomonas aeruginosa

Slima biofilm with embedded
bacleria

Gram-negative bacill
surrounded by hale (capsule)




Pseudomonas aeruginosa

Diagnosis:

Korokozo kimutatasa, identifikalas, Oxidase +

Therapia és Prophylaxis:

Antibiogram!!!

Aminoglykosidok, Carbenicillin,

antipseudomonas Cephalosporinok, Fluoroquinolonok

Expositios prophylaxis: TISZTASAG. Fertétlenités.
Aktiv immunizalas — cystikus fibrosis




Vakcina

Aerugen

LPS O-Polysaccharide

Lipid
» O .
Exotoxin A
Pseudomonas aeruginosa Aerugen

& nathing

A conjugate vaccine in the final clinical phase is Aerugen®, the first and only
vaccine for the prophylaxis of fatal Pseudomonas aeruginosa infections in
cystic fibrosis patients. The polyvalent conjugate vaccine combines 8 prevalent
P. aeruginosa serotypes and the bacterial exotoxin A. It is the first conjugate

vaccine based on a lipopolysaccharide component.
www.bernabiotech.com



Burkholderia mallei

Korkép: Malleus (takonykor) — 16, szamar
Foglalkozasi betegség (magas halalozas)
Bioterrorkategoria B!

microbewiki.kenyon.edu/images/3/39/Horse.jpg

— .

A horse with
glanders and with
positive mallein test

6dl-ziueje/g-gg/siaded/AIyie}an/iy Jon" MMM



http://microbewiki.kenyon.edu/images/3/39/Horse.jpg

Burkholderia pseudomallel

Korkép:
Melioidosis

Pneumonia,
Sepsis

Szubtropusi,
tropusi
videken
(utazas!)

7

Inhalation —--#I:'; -—?
_J )
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\ 17
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Cutaneous dv)fi.‘j

imoculation

E{L

CHS invalvement

Acute suppurative parotitis
E
i
=
-
Preumonia

Bone and joint infections

Liver and spleen abscesses

= Genito-urinary infection

Skin infections

Skeletal muscle

Copyright & 2006 Nature Publishing Ceroup
MNature Reviews | Microbiology




B. pseudomallel

www.co.collin.tx.us




Copyright € 2006 Nature Publishing Group
Mature Reviews | Microbiology

www.asm.org

B. pseudomallei

B. pseudomallei on
Ashdown's agar after
incubation at 37°C in air for 3
days



Burkholderia cepacia,

Stenotrophomonas maltophilia

Korhazi fertbzések

www.cdc.gov/.../;web%20images/01-0535-8t.jpg

P

Figure 1. Electron micrographs showing expression of flagella by SMDP92.
Stenotrophomonas maltophilia strains can have one (A) to several flagella
(B,C). The flagella on these bacteria show a polar disposition. Bars, 0.5 pm




Figure 8. Ultrastructural
analysis of
Stenotrophomonas
maltophilia adhering to
plastic. (A) Scanning
electron micrographs
showing the tight adhesion
of SMDP92 to the plastic
surface. (B) Structures
resembling flagella seem to
be protruding and
interconnecting bacteria
(arrowheads) or connecting
bacteria to the plastic
(arrows). (C) In addition to
the flagellalike filaments
(arrowheads), high-power
magnification shows the
presence of thin fibrillar
structures connecting
bacteria to the abiotic
surface. Bars: A 10 mm, B
1 mm, C 2 mm.




Stenotrophomonas maltophilia

www.uni-ulm.de
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Acinetobacter spp.

Morphologia:
Gram negativ dimorph
palcak, coccobacillusok
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Tenyésztés: r
Agar, veresagar

fontos: hdmérseklet 40-44°C '
Nem mozog — ,akinesis”

Pathogenesis és Korkepek:
mint Pseudomonas aeruginosa

Korhazi fertdzések
Multirezisztens!
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