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diagnostika — mikroskopie



Opakovani na uvod

Nez muzeme mikroskopovat:

1. Ususeni preparatu 2. Fixace

4. Imerze




Jaka znate barveni?

* Gramovo barveni

— grampozitivni x gramnegativni

 Burriho barveni
— Pouzdro (Pneumokok)

» Ziehl-Nielsen (Acid fast)
— Mykobakterie (TBC)



Gramovo barveni

Violet Lugol Alkohol Karbolfuchsin



GRAM-NEGATIVE GRAM-POSITIVE

Lipoproteins

Peptidoglycan




Gramovo barveni - princip

a. Gram-Positive

C_ I+

ppt.
+ Mordant

b. Gram-Negative

Figure 5. Cartoon schematic of the updated molecular mechanism of the Gram-stain protocol for
cross sections of (a) Gram+ and (b) Gram— bacteria. The addition of Crystal violet (CV) and
mordant (Lugol) results in the generation of a precipitate (ppt.) which is largely isolated in the cell
wall. Following the destructive alcohol wash, the intact cell wall of the Gram+ cell retains the ppt.
within the cell while the perforated cell wall of the Gram- cell allows the ppt. to be washed away.

Wilhelm et al 2015 ACS Chem. Biol.



Gramovo barveni
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G+ S. aureus G+ S. pyogenes




Uplatneni mikroskopie v [ékarské
mikrobiologii
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Mikroskop je zakladni
nastroj mikrobiologa



Mikroskopie

Vyhody Nevyhody
Rychlost Subjektivnost
Cena vybaveni i provozu Reprodukovatelnost
Primé pozorovani Nelze urcit primo druh
organismu
patogen)

Nizka senzitivita

| bakterii tpozorovani |citlivost
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Klebsiella
pneumoniae

Material: hemokultura

Pacient: muz 40 let

Dg: sepse nejasného puvodu
Mikroskopie: gramnegativni tyCinky
(granulocyty)

Autor: MUDr. Pe

o

tra Kabelikova



Enterococcus

faecalis

Material: hemokultura

Pacient: Zena

71 let

Dg: cholagenni sepse (recidivujici

cholangitis)

Mikroskopie: grampozitivni koky v kratkych

fetizcich (granulocyty)

Autor: MUDr. Petra Kabelikova



Materidl: hemokultura
Pacient: Zena 9 let

Dg: katetrova sepse
Mikroskopie: blastospory kvasinek

Autor: MUDr. Petra Kabelikova



Staphyl
aur

Materidl: hemokultura
Pacient: Zena 84 let
Dg: endokarditida

Mikroskopie: grampozitivni koky t\

hrozny " T
Autor: MUDr. Petra Kabelikova
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Escherichia coli
Proteus mirabilis

Material: hemokultura

Pacient: Zena 89 let

Dg: urosepse

Mikroskopie: gramnegativni tycinky, v moci
nalez E. coli a P. mirabilis




Vysetreni likvoru

Cytologie a
biochemie

Mikrobiologie

Centrifugace vzorku

Vyockovani sedimentu
TWBC count (PMN)

PCR

lglukéza : )
Prukaz antigenu

Thilkoviny Mikroskopie sedimentu




Neuroinfekce

Aseptic meningitis

Bacterial

O Other

QO H. influenzae
QE. coli

B S. agalactiae
B N. meningitidis
@S. pneumoniace

@ L. monocytogenes

® Unidentified
Enteroviruses
HSV
vzZv

| Misc




Streptococcus pneumoniae

This cerebrospinal fluid from a child with meningitis contains many
neutrophils and oval gram-positive cocci singly and in pairs.



Neisseria meningitidis

ol¢ rg © Pfizer Inc.

This cerebrospinal fluid contains a high concentration of
neutrophils and many gram-negative diplococci singly and in pairs



Haemophilus influenzae

This cerebrospinal fluid contains many neutrophils and gram-
negative coccobacilli, primarily in the cytoplasm of the white cells



Listeria monocytogenes

ASM MicrobelLibrary.org © Pfizer Inc.

This cerebrospinal fluid contains a few neutrophils and two slender gram-positive bacilli.
Although Gram stains of cerebrospinal fluid are positive in specimens from about 80% of
all patients with bacterial meningitis, organisms are detected in the cerebrospinal fluid of
only about 40% of patients with Listeria meningitis. Even when specimens reveal bacteria,
only a small number may be visible.




Kazuistika kultivacné negativni
meningitida N. meningitidis

HolcCicka, 5 mésicu, dosud zdrava prijata na pohotovost
s horeckou a rudou vyrazkou Sirici se po téle (purpura
fulminans) — podezreni na memingokovou
sepsi/meningitidu

Zahajena empiricky lécba Ceftriaxonem (cefalosporin)
Odebrany vzorky na HMK a lumbalni punkce

Mikrobiologie :
— HMK negativni
— Mikroskopicky z likvoru i krve diplokoky typické
pro N. meningitidis NN
— PCR potvrdila N. meningitidis
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Streptococcus
pneumoniae

Material: sputum
Pacient: muz 42 let
Dg: exacerbace pti bronchiektazii plic
Mikroskopie: grampozitivni diplokoky
lancetovitého tvaru (purulentni sputum)



Staphylococcus
aureus,
Pseudomonas
aeruginosa

Material: sputum

Pacient: muz 17 let

Dg: cysticka fibroza

Mikroskopie: grampozitivni koky tvorici
hrozna; gramnegativni podlouhlé tycCinky

Autor: doc. MVDr. Otto Melter, PhD.



Tuberkulodza

* Mycobacterium tuberculosis — extrémné
dlouha kultivace — az 6 tydnu

* Mikrobiologicky prukaz — mikroskopie (Ziehl-
Nielsen) nebo PCR



Barveni mykobakterii podle Ziehl-
Neelsena

e Znazornéni acidorezistentnich tyCinek (mykolova kyselina v
bunécné sténé zabranuje odbarveni kyselym alkoholem)

e Tycinky jsou rGizové, ostatni struktury svétle zelené az
bezbarve




* Preparat ze zubniho plaku — Gram
* Ukazkové preparaty — Streptokok — retizky
* Sbirka preparatu z klinického materialu



Salivary microbiome

Source: Naskize. 2000. Genome Research, 19, 636-43.
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