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Bunecny fenotyp a apoptoza

— Funkci epitelialni tkane je ochrana organismu proti chemickym,
mikrobialnim a fyzikalnim vlivim, ktera je potfebna pro preziti
organismu. Pro plneni techto funkci dodrzuji ustni epitelialni bunky
silne regulované schéma diferenciace, ktera ma za nasledek
tvorbu strukturalnich proteinu, které zajistuji integritu epitelialnich
bunék a funguiji jako bariera.

_ Ustni epitelidini bufiky jsou spojeny rdznymi transmembranéznimi
proteiny se specializovanou strukturou i funkci. Filamenta keratinu
adheruji k plasmatické membrané desmosomu a vytvareji

trojrozmérnou matrix.
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1 = Junctional Epithelium
CK5, 14,13, 19

2 = Oral Sulcular Epithelium
CK5, 14,4, 13,6, 16, 19

3 = Gingival Epithelium
CK5, 14, 1,2, 10, 11, 6, 8, 16, 18, 19

Lining Mucosa

5

Alveolar Bone

Distribuce cytokeratint (CK) v epitelu dutiny Gstni

Groeger S, Meyle J. Oral Mucosal Epithelial Cells. Front Immunol.
2019;10:208. Published 2019 Feb 14.
Prof. Anna Vasku doi:10.3389/fimmu.2019.00208
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Kontakty mezi bunkami a vliv bakterii

— Patogenni ustni bakterie jsou schopny ovlivnit expresi a konfiguraci mezibunécénych spoju.

— Lidské keratinocyty upreguluji imunomodulacni receptory po stimulaci bakterialnimi
komponentami.

— Parodontalni patogeny (P. gingivalis) jsou schopné inhibovat vrozenou imunitni odpoved
ustnich epitelialnich bunék riznymi mechanismy a jsou schopny se vyhnout imunitni
odpovédi hostitele, coz podporuje perzistenci parodontitidy. Tyto patogeny jsou navic
schopny postihnout epitelialni bariérovou funkci zménou exprese a distribuce mezibunécnych
spoju vcetné ,tight junction®, a adherujicich proteinu.

— V patogenezi parodontitidy se vysoce organizované biolfiimove spoleCenstvi posunuje od
symbiozy k dysbidze, coz ma za nasledek destruktivni lokalni zanétlivé reakce.
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Bunecne receptory

— Povrchove toll like receptory (TLRs) a cytoplasmaticke
,hucleotide-binding oligomerization domain (NOD)-like receptors”

(NLRs) patri mezi ,pattern recognition” receptory (PRRs). PRRs
rozpoznavaji mikrobialni Casti , ktere reprezentuji ,pathogen-
associated molecular patterns® (PAMPs). Komplex proteint znamy
jako ,inflamasom®, ktery je soucasti NLRs, se vytvari po aktivaci a

vede k uvolnéni prozanetlivych cytokinu.
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Bunécna lokalizace ,toll like" receptord (TLRS) a
typy jejich ligand/agonistd.

Stimulace povrchovych TLRs (TLR-2, TLR-4 a
TLR-5) vhoodnym ligandem ma za nasledek
aktivaci nuklearniho faktoru (NF)-kB.
Nasledujici nartst hladin prozanétlivych cytokinl
a vstup prozanétlivych bunék potom vytvari
prostredi, které brani efektlim bakterii i virQ.
Aktivace intracelularnich TLRs (TLR-3, TLR-7,
TLR-8 a TLR-9) vede k aktivaci ,interferon
regulating factor" (IRF) a k produkci interferond
typu 1 (IFNs) a k produkci prozanétlivych
cytokinl, coz opét vytvari prostredi ,,nevstricné"
vUci bakteriim a virlim.

MALP-2 MPL

Triacyl Pam2Cys FimH Flagella

lipoproteins

Y PIKA Imiquimod
Poly IC:LC ssDNA
Activate MyD88 and NFkB

A pro-inflammatory cytokines
A inflammatory cells
Protective against viruses and
bacteria

Protective against viruses,
parasites and some bacteria

Nucleus

Groeger S, Meyle J. Oral Mucosal Epithelial Cells. Front Immunol.
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Produkce a uvolnéni cytokinu

— Cytokiny a bakterialni produkty mohou vést k tkanové destrukci
hostitele.Keratinocyty jsou schopny produkovat prozanétlive
cytokiny a chemokiny, vcetne IL-1, IL-6, IL-8 a (TNF)-a.

— Infekce patogennimi bakteriemi jako Porphyromonas gingivalis (P.
gingivalis) a Aggregatibacter actinomycetemcomitans (A.
actinomycetemcomitans) muze indukovat diferenciovanou
produkci téchto cytokinu.
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Imunomodulace, bakterialni infekce a
nadoroveé bunky

— Existuje asociace mezi bakterialni infekci a rakovinou.

— Bakterialni komponenty jsou schopny zvysovat produkci
imunomodulacnich receptoru na tumordznich bunkach.

— Interakce bakterii s bufkami tumoru muze podpofit maligni
transformaci podporou vzniku prostredi s nedostatecnou funkci
imunitniho systemu.
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Reaktivni léze v dutine ustni

— Parodont v dutiné ustni muze vykazovat rizné typy mistni zvySené proliferace (reaktivni
léze). Tyto leze vznikaji zvySenym rlstem a proliferaci riznych slozek pojivové tkané
parodontu, {j. fibril, kosti, cementu, cév nebo jinych typa tkani. Jsou to fibromy, ,giant cell”
fioromy, pyogenni granulom, ,peripheral giant cell” granulomy a ,peripheral ossifying®
fibromy. VétSina téchto lezi vznika jako chronické zanétlivé hyperplazie v dusledku mensSich

traumat nebo chronické iritace prislusnymi etiologickymi faktory.

Sangle VA, Pooja VK, Holani A, Shah N, Chaudhary M, Khanapure S. Reactive hyperplastic lesions of the oral cavity: A
retrospective survey study and literature review. Indian J Dent Res. 2018;29(1):61-66. doi:10.4103/ijdr.IJDR_599_16
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Sangle VA, Pooja VK, Holani A, Shah N, Chaudhary M, Khanapure S. Reactive hyperplastic lesions of the oral cavity: A retrospective survey
study and literature review. Indian J Dent Res. 2018;29(1):61-66. doi:10.4103/ijdr.IJDR_599_16

.

Fibroma: (a) Clinically, swelling seen at left
buccal mucosa, whitish-pink in color and (b)
histopathologically showing H and E stained
section of an exophytic nodular mass of dense

fibrous connective tissue
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Sangle VA, Pooja VK, Holani A, Shah N, Chaudhary M, Khanapure S. Reactive hyperplastic lesions of the oral cavity: A
retrospective survey study and literature review. Indian J Dent Res. 2018;29(1):61-66. doi:10.4103/ijdr.IJDR_599_16

Pyoderma gangrenosum: (a) Clinically,
swelling in 11, 21 covering the interdental
papillae red in color. (b) Histopathologically,
showing numerous red blood cells
engorged blood vessels in fibrous
connective tissue

==
m e
O =

11 Prof. Anna VaskU

=



Sangle VA, Pooja VK, Holani A, Shah N, Chaudhary M, Khanapure S. Reactive hyperplastic lesions of the oral cavity: A
retrospective survey study and literature review. Indian J Dent Res. 2018;29(1):61-66. doi:10.4103/ijdr.IJDR_599_16

I\\

,Peripheral giant cell® granulom: (a) Clinically, pale reddish-blue in color
swelling is seen at premolar region. (b) Histopathologically, showing the
giant cells may contain only a few nuclei or up to several dozen
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Hyperplazie

gingivy muze bYt 4 and E stained section showing
zangtll\}/a, , inflammatory gingival hyperplasia
nezanetliva nebo

kombinovana.
Obvykle se
projevuje v
mistech iritace,
jako je
pritomnost
zubniho plaku a
zubniho kamene
(Spatna oralni :
hygiena)' Sangle VA, Pooja VK, Holani A, Shah N, Chaudhary M, Khanapure S. Reactive hyperplastic lesions

of the oral cavity: A retrospective survey study and literature review. Indian J Dent Res. MUNI
2018;29(1):61-66. doi:10.4103/ijdr.IJDR_599_16 MED
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Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M, Aghazadeh M, Kafil HS. Role of oral microbiome on oral cancers, a
review. Biomed Pharmacother. 2016;84:552-558. doi:10.1016/j.biopha.2016.09.082

Oralni mikrobiom

— Vice nez 600 raznych bakterialnich druht

— Zmeény oralniho mikrobiomu (dysbi6za) jsou asociovany s parodontitidou. Chronicka
parodontopatie se povazuje za rizikovy faktor pro premaligni |éze v dutiné ustni a pro
rakoviny.

— Patogeneticky: pritomnost chronického zanétu.

— Rozvoj a progrese parodontopatie je zrejmé komplexni proces iniciovany polymikrobialni
dysbidzou. U&astni se ho neutrofily, oralni keratinocyty, monocyty, makrofagy, osteoblasty,
osteoklasty a dendritické bunky. Tyto bunky maji receptory vCetné pattern recognition
receptoru (PRRs) a NOD-like receptoru (Nucleotide-binding Oligomerization Domain, NLRS),
toll-like receptoru (TLRs), RIG-I-like receptoru (RLR) a C- type lektinovych receptoru. Mohou
vstupovat do interakce s parodontalnimi ,microbial associated molecular patterns® (MAMPS)
[napr. fimbriae, BspA (Bacteroides surface protein A), lipoproteiny, lipopolysacharidy (LPS) a
nukleové kyseliny] a ,damage/danger associated molecular patterns” (DAMPS) (napf.
fibrinogen, heat-shock proteiny, nukleove kyseliny].
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https://www.sciencedirect.com/topics/medicine-and-dentistry/pattern-recognition-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/toll-like-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/lectin
https://www.sciencedirect.com/topics/medicine-and-dentistry/fimbria
https://www.sciencedirect.com/topics/medicine-and-dentistry/bacteroides
https://www.sciencedirect.com/topics/medicine-and-dentistry/membrane-protein
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipoprotein
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipopolysaccharide
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibrinogen
https://www.sciencedirect.com/topics/medicine-and-dentistry/heat-shock-protein
https://www.sciencedirect.com/science/article/pii/S075333221630676X?via%3Dihub#bib0080

Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M, Aghazadeh M, Kafil HS. Role of oral
microbiome on oral cancers, a review. Biomed Pharmacother. 2016;84:552-558.
doi:10.1016/j.biopha.2016.09.082

Oralni mikrobiom

— Existuji souvislosti mezi stavem oralniho mikrobiomu a zvysenou incidenci
rakovin hlavy a krku. Chronicky zanét u parodonopatii.

— Oralni spinocelularni karcinom (OSCC) jako nejCastéjSi malignita v dutiné
ustni - 90% vSech malignit.

OSCC

— Incidence stoupa, zejména u mladych a zen.

— Rizikoveé faktory: alkohol a koufeni, human papilloma virus

— Molekularni patogeneze SCC: dysregulace spolecnych signalnich cest
vedouci k inaktivaci tumor supresorovych genu. Jedna se asi 0 smés
somatickych mutaci a alteraci transkriptomu a epigenetickou inaktivaci P53 a
CDKNZ2A. Alkohol a tabak jako chemické kancerogeny, pritomnost
chronickeho zanétu v dutiné ustni, HPV [kolem 10%] .
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https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/squamous-cell-carcinoma

Nektere oralni mikrobiomove biotypy se
zrejme ucastni kancerogeneze vice nez jine:
rozhoduje o tom:

» Schopnost kolonizovat epitel
» Schopnost produkovat kancerogeny a iniciovat
kancerogenezi

>»ScC
>Sc
>Sc

nopnost podporovat rozvoj kancerogeneze
nopnost metabolizovat ,rizikove faktory®

nopnost modifikovat mikroprostredi a chronicky zanet
MUNT
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Parodontitis

— Parodontitida je chronicke zanétlivé onemocneni sdruzene s G-
anaerobnimi bakteriemi dentalniho plaku, ktere podporuje
kontinualni uvolfiovani bakterii a prozanetlivych cytokinu do slin.

— U pacientu s OA parodontitidy horsi progndza tumoru dutiny ustni.

— Parodontalni mikroorganismy jako Porphyromonas gingivalis,
Fusobacterium nucleatum, Prevotella intermedia jsou asociovany
s OSCC.

— Take vysoké pocty Prevotella melaninogenica, Streptococcus
mitis a Capnocytophaga gingivalis ve slinach jsou povazovany za
diagnostické indikatory OSCC.

17 Prof. Anna Vasku
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https://www.sciencedirect.com/topics/medicine-and-dentistry/porphyromonas-gingivalis
https://www.sciencedirect.com/topics/medicine-and-dentistry/fusobacterium-nucleatum
https://www.sciencedirect.com/topics/medicine-and-dentistry/prevotella-intermedia
https://www.sciencedirect.com/topics/medicine-and-dentistry/prevotella-melaninogenica
https://www.sciencedirect.com/topics/medicine-and-dentistry/streptococcus-mitis

Parodontitis

—Je Jasne multifaktorialni onemocneni, které zacina mozna
aktivaci bunecne imunity lipopolysacharidy potencialnich
patogenu jako P. gingivalis nebo F. nucleatum. Ve tkani
dochazi k aktivaci prozanétlivych cytokinu jako TNF-a, IL-
13 a IL-6 . Tyto procesy se stavaji cyklickymi, coz vede k
poskozeni zavesného aparatu a poskozeni tkane. Vyssi
hladiny IL-13 v parodontalni tkani vedou k chronickému
zanétu. IL-13 zpusobuje sekreci proteinaz, které mohou

zpusobovat resorpci kosti. ’
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https://www.sciencedirect.com/topics/medicine-and-dentistry/edentulism
https://www.sciencedirect.com/topics/medicine-and-dentistry/tumor-necrosis-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/interleukin-6

Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh
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Cell
invasion

R gingivalis could produce an oncogenic phenotype of epithelial cell. 2 gingivalis could cause apoptosis and cell-cycle changes by different way.
Extracellular R gingivalis release gingipain, which engage the PAR2 receptor, and activates PAR2 signaling pathway which together Erk1/2 and
p38 signaling pathway activated by Intracellular 2 gingivalis could cleave the MMP-9. Extracellular matrix and MMP-9 degrades basement
membrane that promotes carcinoma cell migration and invasion. In other pathway, Intracellular 2 gingivalis activates jak 1 and miR-203
signaling pathway could cause inhibited Bad which leading to apoptosis. Extracellular 2 gingivalis secretes NDK. NDK by hydrolyzing extracellular

ATP prevents apoptosis through P2X7 receptor in EP and activates caspase 1 through this receptor in DC which leading to produce Tumor AG
specific CD8*.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/programmed-cell-death
https://www.sciencedirect.com/topics/medicine-and-dentistry/signal-transduction
https://www.sciencedirect.com/topics/medicine-and-dentistry/gelatinase-b
https://www.sciencedirect.com/topics/medicine-and-dentistry/extracellular-matrix
https://www.sciencedirect.com/topics/medicine-and-dentistry/basement-membrane
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/carcinoma
https://www.sciencedirect.com/topics/medicine-and-dentistry/adenosine-triphosphate
https://www.sciencedirect.com/topics/medicine-and-dentistry/purinergic-p2x7-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/interleukin-1beta-converting-enzyme

Fusobacterium nucleatum

— Podobné jako P. gingivalis pusobi na epitelialni bunky. Prostrednictvim LPS
aktivuje prozanétlivé cytokiny (TNF-a, IL-18 a IL-6, coz vyvolava chronicky
zanet a vede k postizeni zavesneho aparatu a postizeni tkani.

— Infekce F. nucleatum opét moduluje nékolik antiapoptotickych cest.

— F. nucleatum navic aktivuje p38, coz ma za nasledek sekreci MMP-9 a MMP-
13. Tyto matrix metaloproteinazy mohou hrat vyznamnou roli v invazivité a
metastazovani tumoru.

Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M, Aghazadeh M, Kafil HS. Role of oral
microbiome on oral cancers, a review. Biomed Pharmacother. 2016;84:552-558.
doi:10.1016/j.biopha.2016.09.082
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https://www.sciencedirect.com/topics/medicine-and-dentistry/tumor-necrosis-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/interleukin-6

— Fnucleatum Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M,
Fad A z . . .
e it Aghazadeh M, Kafil HS. Role of oral microbiome on oral
b cancers, a review. Biomed Pharmacother. 2016;84:552—
558. doi:10.1016/j.biopha.2016.09.082

]

P38

= -/ o

Pro-MMP-9 Pro-MMP-13
* & &

Cell survival and prollferatlon

Epithelial cell

O D

Cell invasion

F. nucleatum could produce an oncogenic phenotype of epithelial cell. FadA of

F. nucleatum by activation E-catenin leads to activate B-catenin pathway, which
cause cell survival. Intracelluar £ nucleatun by activation p38 leads to secrete
MMP-9 and MMP13, which cause a crucial role in transformed squamous EP and
cell invasion. MUNT
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https://www.sciencedirect.com/topics/medicine-and-dentistry/beta-catenin
https://www.sciencedirect.com/topics/medicine-and-dentistry/gelatinase-b
https://www.sciencedirect.com/topics/medicine-and-dentistry/collagenase-3

Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M, Aghazadeh M, Kafil HS. Role of oral microbiome on
CHRONIC PERIODENTITIS oral cancers, a review. Biomed Pharmacother. 2016;84:552-558. doi:10.1016/j.biopha.2016.09.082

Bacteria
-Endotoxin (LPS)

-Enzymes (proteases, collagenases, fibrinolysin, phospholipase A)
~Metabolic by-products (H2S, NH3 and fatty acids)

Inflamation \

I Cell survival
-Cytokines, | Proliferation Genetic and
-Chemokines, =  Migration [ — ot
-Growth factors t Angiogenesis epigenetic :
-Prostaglandins : changcs

Apoptosis
2 | Apop

-Reactive oxygen species (hydrogen peroxide, oxy radicals) /
-Reactive nitrogen species (nitric oxides)

-Reactive lipids and metabolites (malondialdehyh, 4-hydroxy-2nonenal)
-Enzymes (INOS, COX-2, MMPs)

t Acetaldehyde
t Nitrosamines

Mucosal injury
! Susceptibility to HPV and other viral infections
{ Penetration of other carcinogens (tobacco, alcohol, diet. )

A model for the role of chronic periodontal disease in head-and-neck cancer. Enzymes, endotoxin and
metabolic by-products of bacteria could be induced to secrete some inflammation substances from
squamous cells, such as cytokines, which may act on the cells. Cytokines effect on cells may decrease
apoptosis pathway and cell survival can be increased. This factors together multiple toxic components, which

95 Prof. Anna Vaskil in turn may cause genetic and epigenetic changes and mucosal injury. Over time, all above-mentioned
' processes can cause head-and-neck squamous cell carcinoma.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/edentulism
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/head-and-neck-cancer
https://www.sciencedirect.com/topics/medicine-and-dentistry/endotoxin
https://www.sciencedirect.com/topics/medicine-and-dentistry/squamous-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/programmed-cell-death
https://www.sciencedirect.com/topics/medicine-and-dentistry/epigenomics
https://www.sciencedirect.com/topics/medicine-and-dentistry/head-and-neck-squamous-cell-carcinoma

Gholizadeh P, Eslami H, Yousefi M, Asgharzadeh M, Aghazadeh M, Kafil HS. Role of oral
microbiome on oral cancers, a review. Biomed Pharmacother. 2016;84:552-558.

- doi:10.1016/j.biopha.2016.09.082
Kandida

— Se objevuje po chronické IéCbé antibiotiky nebo glukokortikoidy, v dusledku
uzivani léku zpusobujicich xerostomii, v dusledku xerostomie, v dusledku
nemoci zpusobujicich imunodefekt, nebo u Spatné funguijicich protéz.

— Dva typy: pseudomembrandzni a chronicka /hyperplasticka kandidiaza.
Nekdy pritomnost anularnich plak na jazyku.

— Ezofagealni nebo oralni karcinomy se vyvijeji u imunokompromitovanych
pacientu s chronickou mukokutanni kandidiazou nebo s autoimunni
ektodermalni dystrofii s polyendokrinopatii a kandidiazou. Kandida produkuje
nitrosaminove slozky, které mohou fungovat jako rizikovy faktor pro
ezofagealni rakovinu.

— Candida albicans zpusobuje leukoplakie a je pfitomna u pacientu s OCSS.

Il
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https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/candida-albicans

Parodontitis a systemova onemocneni

— Parodontalni patogeny mohou podporovat rozvoj neoralnich onemocnéni
primo a neprimo.

— Alespon 30 typu nadbyteCnych mikroorganismu v dutiné ustni, zejména G-
anaerobnich bakterii, muze produkovat endotoxiny, které mohou pfimo
participovat na rozvoji systémovych nemoci.

— Migrace oralnich patogenu do krve se muze uskutecriovat béhem
chirurgickych vykonu v dutiné ustni.

— Akumulace bakterii na zubech v dusledku Spatné oralni hygieny nebo faktoru
prostredi indukuje zanétlivou odpovéd' hostitele, ktera muze vyustit v
parodontitidu az ztratu zubu, ale muze vést také k poSkozeni dalSich systému
organismu hostitele.

==
m e

24  Prof. Anna VaskU

=


https://www.sciencedirect.com/topics/medicine-and-dentistry/periodontal-pathogen

Dentalni plak, parodontalni patogeny a
bakteriemie

— Dentalni plak je organizovany biolfilm mikroorganismu, které jsou bud' pfichyceny k povrchu zubu nebo
K jinému mikroorganismu, coz jim umoznuje prezivat a odolavat imunologickym obrannym
mechanismUim nebo antibiotické 1éCbé.

— ProtoZe tento biofilm zraje, objevuje se mikrobialni dysbiéza, ktera zplsobuje progresivni posun
puvodné G+ organismu k G- anaerobnim druhdm a k tvorbé biofilmu pod povrchem gingivy.
Metabolismus cukrl v biofilmu dentalniho plaku vede k tvorbé organickych kyselin, které hraji kliCovou
roli v redukci pH a demineralizaci povrchu zubl. Proto ¢asta konzumace cukrt indukuje dysbiozu
supragingivalnich mikroorganismu, coz vede k tvorbé zubniho kazu.

— Trauma tkané, vykony na zubech nebo dokonce zvykani potravy muze vést k poruseni krevnich cév v
blizkosti dentalniho plaku, coz mize vést ke vstupu mikroorganismud do cévniho fecisté. Po nékterych
dentalnich vykonech vCetné endodontickych byla prokazana bakteriémie.
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Bui FQ, Almeida-da-Silva CLC, Huynh
B, et al. Association between
periodontal pathogens and systemic
disease. Biomed J. 2019;42(1):27-
35. doi:10.1016/j.bj.2018.12.001

Schematic representation of different systemic diseases and their association with oral pathogens. Periodontal diseases can predispose individuals to several systemic
diseases such as cardiovascular disease, oral and colorectal cancer, gastrointestinal diseases, respiratory tract infection and pneumonia, adverse pregnancy outcomes,
diabetes and insulin resistance, and Alzheimer's disease. The arrows show systemic diseases that can be affected by the oral cavity, and the periodontal pathogens

associated with each systemic disease.
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Kardiovaskularni nemoci

Meta-analyza 5 studii ukazala, ze pacienti s parodontitidou maji 1,14 x vyssi riziko rozvoje nemoci koronarnich
arterii.

Prevalence i incidence kardiovaskularnich nemoci je zrejmé zvySena u pacient(l s parodontitidou.

Prokazany protilatky proti P. gingivalis a A. actinomycetemcomitans u muzd s koronarni nemoci (1163 pacient().
Prokazana pritomnost bakterialni DNA ve 42 vzorcich ateromovych plakl ziskanych endarterektomii (P. gingivalis,
potom A. actinomycetemcomitans, T. forsythia, Eikenella corrodens, Fusobacterium nucleatum a Campylobacter
rectus).

V aterosklerotickych plakach byly nalezeny také DNA P. gingivalis, A. actinomycetemcomitans, Prevotella
intermedia a T. forsythia, coz podporuje hypotézu, ze oralni patogeny mohou migrovat z ustni dutiny do jinych
Casti téla.

P. gingivalis prostrednictvim sekrece z vnéjSich membranovych vezikuld mize indukovat agregaci destic¢ek, coz
mlze byt mechanismus odpovédny za tvorbu trombd in vivo. Jiné ordlni patogeny to, zda se, neuméji.

Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal pathogens and
systemic disease. Biomed J. 2019;42(1):27-35. doi:10.1016/j.bj.2018.12.001
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Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal pathogens and systemic disease.
Biomed J. 2019;42(1):27-35. doi:10.1016/j.bj.2018.12.001

Infekce respiracniho traktu a pneumonie

Plicni infekce mohou byt zplsobeny bakteriemi, fungi viry i parazity. Mikroorganismy mohou
infikovat dolni cesty dychaci inhalaci infekénich aerosold, rozsifit infekci z mista ndkazy i z
extrapulmonalnich oblasti. U plicnich infekci byly izolovany A. actinomycetemcomitans,
Actinomyces israelil, Capnocytophaga spp, Chlamydia pneumoniae, E. corrodens, F. nucleatum,
Fusobacterium necrophorum, R gingivalis, P intermedia a Streptococcus constellatus .
Respiracni patogeny izolované z dentalnich plak a bronchoalveolarni lavaze téchto pacientl byly
geneticky identické, coz identifikuje dentalni plak jako rezervoit pro repiracni infekce.

Jedinci s parodontitidou 3x Castéji rozvijeji nozokomialni pneumonie ve srovnani s pacienty bez
parodontitidy, a to i u bezzubych pacientg.

V Ustni dutiné prokazana také C. pneumoniae.
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Oralni a kolorektalni karcinom

Meta-analyza 3183 jedincl- vyssi riziko oralni rakoviny u pacientll s parodontitidou. Vyssi riziko také
pro rakovinu pankreatu, hlavy a krku a plic.

VySsSi hladiny A gingivalis ve slinach u pacientl s oralnim SCC a ezofagealnim (ESCC), ale ne u
pacientl se zdravou sliznici.

Kolorektalni karcinom (CRC) byl asociovan s velkym nadbytkem £ nucleatum a Clostridium difficile
ve strevni mikroflore pacientll s CRC. Ve tkani CRC byly prokazany ¢etné druhy G-anaerobnich
bakterii.

G- anaerobni ordlni patogeny byly nalezeny u pacientl s rlznymi tumory (Fusobacterium,
Leptotrichia a Campylobacter). Ma se zato, ze oralni £ nucleatum mize migrovat a kolonizovat
lidsky gastrointestinalni trakt a vyvolat zavazné infekCni zanety. £ nucleatum bylo prokazano u
adenomd kolon ve tkani a ve stolici pacientd s CRC. F. nucleatum podporuje vznik prozanétlivého
mikroprostredi, které umoznuje vznik a rozvoj kolorektalniho karcinomu.

Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal pathogens and systemic disease. Biomed J.
2019;42(1):27-35. doi:10.1016/j.bj.2018.12.001
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Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between
periodontal pathogens and systemic disease. Biomed J. 2019;42(1):27-35.
doi:10.1016/j.bj.2018.12.001

Diabetes mellitus

Diabetes mellitus a parodontitis reprezentuji dvoucestnou asociaci, kdy jeden stav ovliviiuje druhy.
Chronicka infekce béhem parodontitidy mize vést k exacerbaci nebo dysregulaci zanétlivé odpovédi,
coz ma za nasledek Spatnou kontrolu hyperglykémie a narlist narokd na inzulin. Jedinci s akutni
bakterialni a virovou infekci vykazuji dlouhodobou inzulinovou rezistenci.

Z metaanalyz vyplyva, ze |éCba parodontitidy prispiva ke glykemické kontrole u pacientli s diabetem
T2 alespon po dobu 3 mésicl. Mechanismus zatim Uplné nechapeme, ale jisté souvisi s pritomnosti
zanétu.

Diabetes vede ke komplikacim, jako je Spatné hojeni ran, retinopatie, neuropatie, nefropatie,
makroangiopatie a parodontitida. U déti a adolescentl s Typem1 DM byla nalezena prevalence
gingivitidy v 21% a parodontitidy v 6%. Po péti letech od diagndzy DM typ 1 horSi parametry stavu
zavesneho aparatu na vice mistech.

Nelécena parodontitida zhorsuje priibéh DM. Vyznam oralniho zdravi.
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Alzheimerova nemoc (AD)

Podobné dvojcestna asociace jako u DM,

Je zndmo, Ze pacienti s poskozenim mozku maji vyssi prevalenci parametr{i Spatného oralniho zdravi a chronické
generalizované parodontitidy. I v mozku mdze dochazet k aktivaci komplementu a zvySené produkci cytokint a chemokind, coz
jsou mechanismy, které prispivaji k rozvoji AD. Opét linka mezi zanétem a neurodegeneraci. Pritomnost aktivovanych glialnich
bunék, které produkuji prozanétlivé cytokiny, je v etiopatogenezi AD velmi vyznamna.

Pokud pacient syntetizuje systematicky prozanétlivé cytokiny v odpovédi na oralni bakterialni infekci, udrZzuje zaroven zanétlivy
stav v mozku. Je zajimavé ze lipopolysacharidy z parodontalnich patogend, jako jsou P gingivalis and T. denticola, byly
izolovany z mozk{ pacientll s AD ¢asné post mortem. Navic se zda, Ze nékteré oralni bakterie jsou schopny prestupovat pres

hematoencefalickou bariéru. Vyssi hladiny protilatek proti A. actinomycetemcomitans, P gingivalis, T. forsythia , F. nucleatum a
P, intermedia byly pozorovany u starsich pacientt s AD.

Opét oralni zdravi jako profylaktické opatreni u pacientl s AD.

Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal pathogens and systemic
disease. Biomed J. 2019;42(1):27-35. doi:10.1016/j.bj.2018.12.001
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Komplikace v téhotenstvi

Maternalni infekce jsou nejcasnéjsi pricinou Spatného vyvoje téhotenstvi z hlediska plodu véetné predCasného

porodu, predcasné ruptury plodovych oball, preeklampsie, intrauterinni rlstové retardace, nizké porodni vahy az

neonatalni sepse.

Diky hormonalnim zménam v téhotenstvi jsou téhotné zeny vnimavejsi k rozvoiji gingivitidy a parodontitidy ve

srovnani s netéhotnymi zenami. Az 40% tehotnych zen ma priznaky parodontitidy.

Dva rlizné mechanismy zodpovédné za tento vyvoj:

1. Oralni patogeny samotné jsou schopny se dostat do placenty a do fetalniho obéhu.

2. Systémova diseminace endotoxin{i nebo zanétlivych mediatord z parodontitidy matky je schopna postihnout
vyvoj fétu nebo mize vést ke spontannimu potratu.

£ nucleatum byl nejCastéji nalezen v placentarni a fetalni tkani. £ gingivalis (a jeho endotoxiny) byl prokazan v

placenté po predcasnych porodech.

Parodontitida nebo pritomnost parodontalnich patogen T. denticolaa P. gingivalis zvysuji expresi TLRs v

placenté, coz vede ke zvysené vrozené imunitni odpovedi.

Opét dllezitost oralniho zdravi matky.

Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal pathogens and
systemic disease. Biomed J. 2019;42(1):27-35. doi:10.1016/j.bj.2018.12.001
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Ustni dutina jako zdroj diagnostiky

Sliny jsou atraktivnim diagnostickym zdojem pro systémova onemocnéni, jako jsou rakoviny, nemoci streva,
diabetes mellitus, neurodegenerativni nemoci, svalové a kloubni nemoci, protoze odbér slin je rychly,
jednoduchy a neinvazivni. Je mozno detekovat slinné proteiny a genetické markery, coz umoznuje snadnou
a rychlou vysoce senzitivni i specifickou diagnostiku.

Bui FQ, Almeida-da-Silva CLC, Huynh B, et al. Association between periodontal M
33 Prof. Anna Vask pathogens and systemic disease. Biomed J. 2019;42(1):27-35.
doi:10.1016/j.bj.2018.12.001
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Dekuvuji za pozornost
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