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V experimentalnim vyvoji

*  Anhydrotetracyklinové derivaty (TetX, monooxygenasa)

. Osthol (mcr-1, fosfoethanolamin transferasa)
. Inhibitory aminoglykosid-modifikujicich enzymu

. Nové inhibitory B-laktamas

V klinické praxi (EUCAST)
Piperacillin/Tazobactam, Ticarcillin/Clavulanic acid,
Ceftazidime/Avibactam, Ceftolozane/Tazobactam,
Imipenem/Relebactam, Meropenem/Vaborbactam
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Steroidni hormony a neurosteroidy mohou byt
potencialnimi inhibitory bakterialnich efluxnich
pump a zvysovat ucinnost antibiotik

Na zakladé dukazu:

* Nadprodukce efluxnich pump — zakladni mechanismus rezistence

* U lidi jsou endogenni steroidy substraty efluxnich pump, které vykazuji

znacnou homologii s bakterialnimi efluxnimi pumpami.

* Nové pristupy v personalizované mediciné zalozené na pohlavi a
hormonalnim stavu.
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Mohou endogenni steroidy ovlivnit efluxni systém?
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Mohou endogenni steroidy ovlivnit efluxni systém?
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Senzitizace MRSA k antibiotikiim . Fogpialty-
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Celogenomové sekvenovani (WGS)

blal_of_Z|penicillinase repressor Blal

blaR1 B-lactam sensor/signal transducer BlaR1

blaz penicillin-hydrolyzing class A B-lactamase BlaZ

mecA B-lactam-resistant peptidoglycan transpeptidase (PBP2a)
dfrC trimethoprim-resistant dihydrofolate reductase DfrC
dfrS1 trimethoprim-resistant dihydrofolate reductase DfrS1

major facilitator superfamily (MFS) transporter
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multidrug and toxic compound extrusion (MATE) transporter
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Sachovnicovy test FICI = FIC, + FIC,
FIC, = MIC [A+B] / MIC [A]

Adjuvans [c]
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Transkriptomova analyza - erythromycin

U lidi se steroidni hormony vazou na intracelularni receptory, Function units (KEGG database)
které reguluji genovou expresi.

Volcano plot

© NS © Log, FC @& p-value @ p-—valueandlog, FC

—Log—m P

=== Bakterie se chrani pred erythromycinem
zvySenou expresi ribozomalnich proteind.

Log, fold change

total = 2230 variables
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Transkriptomova analyza — sloucenina 13
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total = 2230 variables

Function units (KEGG database)

Gene | Log, FC | Function

psmA2 | -3,4 Neutrophils lysis — peptide 11 X

psmAl |-3,4 Neutrophils lysis — peptide

hly -3,3 Alpha-hemolysin

psmA3 | -2,9 Neutrophils lysis — peptide

agrC -2,0 Synthesis of autoinducing protein
(quorum sensing) 4 X

===lp Sloucenina 13 snizuje bakterialni virulenci a

quorum sensing
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Transkriptomova analyza — kombinace

Volcano plot Function units (KEGG database) vs non-treated
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=== Kombinace erythromycinu a slouéeniny 13 snizuje jak ochranu bakterii

proti erythromycinu, tak i bakteridlni virulenci.
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Toxicita
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Cytotoxicita

* Mononuklearni bunky periferni krve (PBMC)
*  Monocyty, lymfocyty, NK buriky
e Separace gradientovou metodou

agonist

Plasma \ receptor
receptor

CFG {ww| PBMC

Peripheral
Blood

responsive
element

Nucleus

Separation
Medium

==l 73dn3a cytotoxicita az do 100 uM

Granulocytes
Reporter ce
RBCs

Endokrinni disrupce

Interference s hormonalnim systémem

Bunécny reportérovy test in vitro — produkce luciferasy
hERa (bunécna linie HeLa9903)

hAR, hGR (bunécna linie MDA-kB2)

hERB, hPR (Eurofins)

antagonist

activator ‘

rece|
responsive
element

Nucleus

luminiscence
measurement

==lP  Pfj koncentraci 10 puM nevykazuje
agonistickou ani antagonistickou aktivitu .




Aver BNy

Steroidni hormony a neurosteroidy jsou inhibitory
efluxnich pump a zvysuji ucinnost antibiotik

Steroidy zapojené do syntézy pregnanolonu z prekurzoru progesteronu
inhibuji bakterialni efluxni systém, pravdépodobné LmrS.
Mnohem ucinnéjsi derivaty lze pripravit substituci na C3.
Lead compound: S o
* inhibuje efluxni systém > | e St
e zvysuje citlivost kmenl MRSA na ciprofloxacin a erythromycin i
* snizuje virulenci bakterii a quorum sensing
* snizuje bakteridlni ochranu proti antibiotik(m
* ma nizkou cytotoxicitu a neovliviuje endokrinni systém
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