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MIKROBIOTA
) 4

MIKROBIOM

MIKROBIOTA

* komunita vSech mikroorganismuU pritomnych v
hostitelskem mnohobunécnem organismu

> télo: 10 % lidske a 9o % jine bunky

MIKROBIOM

* zahrnuje problematiku mikroorganismU komplexng,
jejich genovou strukturu, slozeni polysacharidu a
lipoproteinu, aktivitu i jejich metabolity

[1]



MIKROBIOM

e kontroverzni tema?
* vyzkum v pocatcich

* studie zejmeéna na
animalnich modelech




STREVNI

MIKROBIOM

ASOCIACES
ROZVOJEM
POOPERACNI

BOLEST],
OVLIVNUJE REAKCI
NA ANESTETIKA A
ANALGETIKA

MOZNA ASOCIACE
S ROZVOJEM
CHRONICKE

BOLESTI

g

OVLIVNUJE VNIMANI
VISCERALNI A
NEUROPATICKE

BOLESTI umuNoO
MODULACNI MECHANISMY)

[1]



MIKROBIOM

slozity ekosystem, cca 1,5 kg
oo druhu bakterii, tisice vird, hub, fagu

Bacteroides, Clostridium, Fusobacterium, Eubacterium, Streptoc
occus,Ruminococcus, Peptococcus, Peptostreptococcus a Bifido
bacterium, Sacharomyces, Candida spp.

neustale ovlivhovan a ovliviuje
hostitele

ovlivnuje stav imunity (nos, Usta, GIT)
ovlivhuje funkci GIT

,vyrabi* vitaminy B a K

produkuje neurotransmitery (serotonin)
variabilni, dynamicky system



https://cs.wikipedia.org/wiki/Bacteroides
https://cs.wikipedia.org/wiki/Clostridium
https://cs.wikipedia.org/w/index.php?title=Fusobacterium&action=edit&redlink=1
https://cs.wikipedia.org/w/index.php?title=Eubacterium&action=edit&redlink=1
https://cs.wikipedia.org/w/index.php?title=Ruminococcus&action=edit&redlink=1
https://cs.wikipedia.org/w/index.php?title=Peptococcus&action=edit&redlink=1
https://cs.wikipedia.org/w/index.php?title=Peptostreptococcus&action=edit&redlink=1
https://cs.wikipedia.org/w/index.php?title=Bifidobacterium&action=edit&redlink=1

MIKROBIOM

Asociace mezi stavem mikrobiomu a
chorobami:

GIT
dermatologicke, revmatologicke
respiracni, kardiovaskularni

metabolicke

onkologicke

neurologicke -
parkinsonismus,neurodegenerace
psychicke - anxieta, deprese




JAKTO FUNGUJE? ,,GUT - BRAIN - AXIS"

Mozny mechanismus ovlivnéni
nocicepce, modulace bolesti a
pooperacnich vysledkl strevnim
mikrobiomem:

host response

to medications faktory ovlivnujici mikrobiom (1)
(2) produkce cirkulujich
metabolitl, hormonu
(3)ovlivnéni bunék - jako
makrofagy a T bunky

neuropathic (4) OV|IVI’\énI' CNS w
pain
neuroinflamace + oxidativni stres

& Wilkinsg

transplantation

general
anesthetics
Source: Anesthesiology © 2022 American Society of Anesthesiologists

Figure 1.
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MIKROBIOM a ANESTEZIE

Mikrobiom je ovlivhovan:

* isofluranem, sevofluranem

* propofolem

* barbituraty a diazepiny

* morfinem, naltrexonem, oxykodonem

Naopak mikrobiom ovlivnuje:
senzitivitu na anestetika
post-anesthetic recovery
rozvoj tolerance na opioidy

metabolizuje glucuronidy (M-3-G)




MIKROBIOM A POOPERACNI BOLEST

celosvétové pres 300 milionU operaci za rok

51-71 % pacientd ma stredni az silnou bolest po vykonu

U 20-56 % se objevi chronicka pooperacni bolest
(Persistent Post-Surgical Pain - PPSP)

strevni mikrobiom ovliviuje zanétlivou slozku a
neuropatickou bolest

jeho metabolity mohou regulovat periferni a centralni
senzitizaci

produkce serotoninu, GABA a dalsich ovlivnuji CNS

stres ma vztah k pooperacni bolesti a zméné ve
stfevnim mikrobiomu

determinanty bolesti: druh operace, vék, pohlavi, av
mensi mire i genetika, psychosocialni faktory a
farmakologicka anamneéza [3,4]




MIKROBIOM A POOPERACNI BOLEST

* mikrobiom je dulezity zdroj
ovlivnujici vyzrani imunitniho
systému a zachovani vhodné
imunitni odpovédi

* vzhledem k zanétlivych

procesum davanych do
souvislosti s pooperacni
bolesti, aberantni profil
mikrobiomu muze hrat roli v
rozvoji pooperacni bolesti

mediatory mikrobiot mohou
regulovat neuroinflamaci




MIKROBIOM A POOPERACNI BOLEST

* animalniilidske studie poukazuji na
vztah strevniho mikrobiomu a -
asociace s vyskytem bolesti (snizené
hladiny kmenU Lactobacillus,
Ruminiclostridium, Desulfovibrio)

novy pohled na vznik pooperacni
bolesti

manipulace mikrobiomu pomoci ATB,
prebiotik, probiotik, fekalni
transplantace

> Anesth Analg. 2022 Apr 1;134(4):699-709. doi: 10.1213/ANE.0000000000005713.

Predictive and Preventive Potential of Preoperative
Gut Microbiota in Chronic Postoperative Pain in
Breast Cancer Survivors

Zhi-Wen Yao ', Xiao Yang, Bing-Cheng Zhao, Fan Deng, Yu-Mei Jiang, Wan-Ying Pan,
Xiao-Dong Chen, Bo-Wei Zhou, Wen-Juan Zhang, Jing-Juan Hu, Lin Zhu, Ke-Xuan Liu

Affiliations 4 expand
PMID: 34403381 DOI: 10.1213/ANE.O000000000005713

> Neurobiol Pain. 2021 Aug 18;10:100072. doi: 10.1016/j.ynpai.2021.100072.
eCollection 2021 Aug-Dec.

Pain after upper limb surgery under peripheral
nerve block is associated with gut microbiome
composition and diversity

David Brenner 1, Paul Cherry 2 2, Tim Switzer 7, lhsan Butt 1, Catherine Stanton 2 3,
Kiera Murphy 2, Brian McNamara 4, Gabriella lohom ', Siobhain M 0'Mahony 3 5,
George Shorten !

Affiliations 4 expand
PMID: 34485761 PMCID: PMC8404729 DOI: 10.1016/j.ynpai.2021.100072
Free PMC article

[1]



CHRONICKA POOPERACNI BOLEST

> Anesth Analg. 2022 Apr 1;134(4):699-709. doi: 10.1213/ANE.0000000000005713.

Predictive and Preventive Potential of Preoperative
Gut Microbiota in Chronic Postoperative Pain in
Breast Cancer Survivors

Zhi-Wen Yao !, Xiao Yang, Bing-Cheng Zhao, Fan Deng, Yu-Mei Jiang, Wan-Ying Pan,
Xiao-Dong Chen, Bo-Wei Zhou, Wen-Juan Zhang, Jing-Juan Hu, Lin Zhu, Ke-Xuan Liu

Results: Sixty-six CPP patients and 66 matched controls were analyzed. Preoperative gut microbiota
composition was significantly different in the 2 groups at phylus, family, and genera levels. The
discrimination of the clinical prediction model (determined by area under the receiver operating
characteristic curve) improved by 0.039 and 0.099 after the involvement of differential gut microbiota
at the family and genus levels, respectively. After fecal microbiota transplantation (FMT), "CPP
microbiota” recipient mice exhibited significantly increased mechanical hyperalgesia and decreased
expression of Ppar-y and arginase-1 (Arg-1) in the spinal cord.

Conclusions: Preoperative gut microbiota has the potential to predict and prevent the development

of CPP and plays a causal role in its development via the PPAR-y-microglia pathway in the spinal cord.

Thus, it could be targeted to develop a prevention strategy for CPP in breast cancer survivors.

* rozdilne slozeni strevni
mikrobioty u pacientek
ve vztahu k rozvoji

chronicke pooperacni
bolesti za 3 mésice po
operaci nadoru prsu

[1]



POOPERACNI BOLEST

> Neurobiol Pain. 2021 Aug 18;10:100072. doi: 10.1016/j.ynpai.2021.100072.
eCollection 2021 Aug-Dec.

e slozeni strevniho

Pain after upper limb surgery under peripheral mikrobiomu a je ho

nerve block is associated with gut microbiome diverzita jsou asociova ny s
composition and diversity intenzitou pooperacvznl'

David Brenner ', Paul Cherry 2 3, Tim Switzer ', Ihsan Butt ', Catherine Stanton 2 3, “Ni I

Kiera Murphy 2, Brian McNaj:nara 4 Gabriella lohom ', Siobhain M O'Mahony 3 9, poope raocnl bOIeStI U

George Shorten ' pa cle ntU

Affiliations 4 expand

PMID: 34485761 PMCID: PMC8404729 DOI: 10.1016/j.ynpai.2021.100072
Free PMC article



MIKROBIOM A CHRONICKA BOLEST

* slozeni strevniho mikrobiomu je
davano do souvislosti s chronickymi
stavy jako: visceralni bolest,

nociplasticka bolest, migrény,
neuropaticka bolest

e kauzalni vztah?

* mikrobiom Ize ovlivnit 3. faktorem
(dieta, genetika, fyzicka aktivita)

[1]



MIKROBIOM A PERIOPERACNI
NEUROKOGNITIVNI PORUCHA

* mozny souvislost s rozvojem PND
* ,gut-brain-axis"
* zmena slozeni mikrobiomu:

* lacnéni

* ATB profylaxe (cefazolin)

* hypotermie

* anestezie, chirurgicky zakrok




MIKROBIOM A PERIOPERACNI
NEUROKOGNITIVNI PORUCHA

* ATB profylaxe:

* (neuroinflamace, vyssi hladina
kortikosteroidu v séru), efekt?

* hypotermie:

* (anestezie, teplota operacniho
salu) — muUze prispivat ke zméné
mikrobiomu

* chirurgicky zakrok:

* muze vest k dysbioze o
5



MIKROBIOM A PERIOPERACNI
NEUROKOGNITIVNI PORUCHA

* dysbioza muze potencialné zvysovat riziko
vzniku PND

* porucha strevni bariéry a bariery krev-mozek -
> spusti v mozku neuroinflamaci a oxidativni
stres -> alterace kognitivnich funkci?

* starsi pacienti: predispozice ke vzniku PND,
mensi diverzita mikrobiomu, nizsi hladina
kratkych MK

* malo dat ze studii, zejména animalni modely




JAK OVLIVNIT MIKROBIOM?

Probiotika

zivé organismy osidlujici
strevni floru (napr. vyzraly syr)

Prebiotika

nestravitelne oligosacharidy,
stimulujici rUst/aktivitu
urcitych bakterii (napr. banan)

Symbiotika

kombinace prebiotik a

probiotik, synergicky ucCinek

proti-zanetlive potraviny?

koreni?




ANIMALNI MODELY -HLODAVCI

» opioidy —strevni mikrobiom mUze
ovlivnit odpovéd na leky proti
bolesti, vztahy mezi opioidy, jejich
receptory a mikrobiom
dvousmeérny

* opioidy moduluji kompozici
mikroobiomu [8]

administrace morfinu - zmeéna
mikrobiomu uz za 1 den,
zavislost na davkovacim
schematu [1]




e studie demonstruji, ze zmény v
alteraci mikrobimu koreluji u lidi s
chronickou bolesti a nékterymi
pooperacnimi nasledky

* manipulace mikrobiomu pomoci
ATB, prebiotik, probiotik, fekalni
transplantace by mohly snizit
incidenci vyskytu pooperacniho
deliria a bolesti

e vyzkum je v zacatcich, dikazy o
korelaci, nékteré o kauzalité

[1]



TAKE-HOME MESSAGE

* naruUsta pocet dukazuU o
interakci mikrobiomu s
centralnim a perifernim
nervovym systemem -
potencial pro budouci

vyzkum tykajici se AIM a
algeziologie

mikrobiom podleha
neustalym zmeénam
mozny vliv na zanétlivou
slozku bolesti, perioperacni
neurokognitivni poruchu
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