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CO JSOU ANTIBIOTIKA?

< latky, které maji antibakteridlni ucinek (resp. antimikrobialni) — 2 typy:

1.  baktericidni —ireverzibilné usmrcuji bakterialni bunky

2. bakteriostatické — reverzibilné zastavuji rdst a mnozeni bakterii

< prirodni latky mikrobialniho plivodu — mohou byt chemicky modifikovany &i synteticky vyrabény

< uzSi definice: léciva pro lécbu bakterialnich infekci — ne vSechny latky s antibiotickym ucinkem mohou
takto byt pouzity — musi byt selektivné toxické pro mikroorganismy (neohrozi hostitele)

EXAMPLES:

. EXAMPLES:

Chloramphenicol Aminoglycosides  Penicilin — Alexander
Erythromycin Beta-lactams Fleming. 1929
Clindamycin Vancomycin eming,

Sulfonamides Quinolones
Trimethoprim

Tetracyclines
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Metronidazole °© 7N
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MECHANISMY UCINKU ANTIBIOTIK
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Protein Synthesis Inhibitors
Acting on Ribosomes

Site of action: 50S subunit
Erythromycin
Clindamycin
Synercid
Pleuromutilins

24
- Cell Wall Inhibitors
/ J

~ /
= Block synthesis and repair
/ Penicillins
X Cephalosporins

Site of action: 30S subunit Carbapenems
Aminoglycosides ) Vancomycin
Gentamicin £/ Bacitracin

Streptomycin 4 / Fosfomycin
Tetracyclines : I Isoniazid
Glycylcyclines g

- Cell Membrane

Both 30S and 50S
Blocks initiation of protein
synthesis Cause loss of selective permeability
Linezolid Polymyxins
Daptomycin
DNA/RNA

Folic Acid Synthesis in the Cytoplasm

Inhibit replication and transcription
/ Inhibit gyrase (unwinding enzyme)

Quinolones
Block pathways and inhibit Inhibit RNA polymerase
metabolism Rifampin
Sulfonamides (sulfa drugs)
Trimethoprim



ANTIBIOTICKA REZISTENCE: PROBLEM SOUCASNE MEDICINY
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% prirozena rezistence — zpUsobena fyziologicky ¢i biochemicky

>

L)

» problémem ziskana rezistence — kmeny mikrobidlnich druhl puvodné citlivé k dané latce se stavaji odolné

< zména mista pUsobeni antibiotika, zabranéni priniku do buriky, aktivni vyCerpavani antibiotika z buriky, inaktivace
pomoci enzymu

4

% princip vzniku a Sireni resistence:

R/

< mutace — ziskani genll pro rezistenci

R/

% preziti rezistentnich bunék (7

s namnozeni rezistentnich bunék

o h orizonta | Nni tran Sfe r ge nu High number of bacteria. Antibiotics kill The resistant bacteria now Bacteria can even transfer
A few of them are resistant bacteria causing the iliness, have preferred conditions to their drug-resistance to other
to antibictics. as well as good bacteria grow and take over. bacteria, causing more
protecting the body problems.

from infection.



ANTIBIOTICKA REZISTENCE: PROBLEM SOUCASNE MEDICINY

< dU0vod Sireni rezistence — Spatné ci nadmérné uzivani antibiotik:

)
0.0

predcasné ukonceni Ci zbytecné prodluzovani terapie

poddavkovani antibiotika

uzivani v nevhodnych pripadech (virézy)

Casté uzivani v chovech zvirat g
uzivani Sirokospektralnich antibiotik

prehnané Ci nespravné uzivani antibiotik v nemocnicich
»globalizace” — Sifeni na velkou vzdalenost

)
.0

) ) )
0.0 0.0 0.0 )
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Taking antibiotics
for colds and flu?
=
There’s no point.

% mnozstvi rezistentnich bakterii se zvysuje — neni kompenzovano stejné rychlym vyvojem novych antibiotik

< multi-rezistentni bakterie v roce 2007 v Evropé zpUsobily zhruba 400 000 infekci a 25 000 Umrti



ANTIBIOTIKA A ANTIBIOTICKA REZISTENCE VE VODNIM PROSTREDI
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nové typy polutantl (emerging pollutants, EPs):

% antibiotika
% bakterie rezistentni k antibiotikim
% geny pro antibiotickou rezistenci

antibiotika — ovlivnéni vodnich organismul — zpétné pak terestrickych, véetné lidi

% primo (akutni & chronicka toxicita)

/7

< neprimo (zmény v druhovém sloZeni spoleéenstev, v kolobéhu latek, potravni dostupnosti apod.)

rezistentni bakterie se ve vodach vyskytuji z duvodu: Mnosstyi rezistentnich bakterii a
< vstupu antibiotik (vznik rezistence aZ ve vodé) ————) | daného antibiotika ve vodnim
% vstupu rezistentnich bakterii a genti (vzniklych uz pfi 16¢b&) — vyznamn&jéi zdroj prostredi nemusi korelovat

vodni prostredi = reservoar genl pro antibiotickou rezistenci (pienos z patogennich na volné fijici)

< biofilmy
% sedimenty
< vodni organismy




Veterinary

/DROJE: ODKUD SE DO VODY DOSTAVAJI? | Lisestoek

treatments

Manufacturing
processes

% vyroba — nevyznamné

4 7

* pouzivani:

1. zemeédélstvi

% chov zvirat (1é¢ba, prevence, zkvalitfiovani produktd)
Inappropriate
disposal

/7

< odtoky z chovl, z hnojist a z poli hnojenych mrvou,
z tovaren na zpracovani masa (antibiotika i rezist. bakterie)

Storage of
manure

< akvakultury (hl. intenzivni chovy ryb)

<  prima aplikace antibiotik do vody, ¢asto nadmérna

< péstovani rostlin (proti bakteridlnim infekcim ovoce)

Manure
spreading Soil




/DROJE: ODKUD SE DO VODY DOSTAVAJ{?

2. humanni medicina
s domacnosti s nemochnice

< s moci do odpadnich vod (antibiotika i rezist. bakterie) < s moci do odpadnich vod

, o . gz s ves s etz Casto multi-rezistentni bakterie
< nevhodny zpusob nakladani s nepouzitymi léky ( )

UNPRESCRIBED: DRUGS IN THE WATER CYCLE

Hundreds of researchers are studying the environmental and human effects of residual ph euticals in water supplies, which 45 0 tonnes
are not yet requlated, though the U.S. Environmental Protection Agency considers them an "emerging contaminant.”

Collected during
3 national PROPER DISPOSAL

one-day events Customers return unused
drugs to pharmacies
through safe-disposal
and mail-back programs,

Disposal
Production Distribution S IMPROPER DISPOSAL

The pharmaceutical industry Hospitals, pharmacies, and Customers trash or flush

develops and manufactures retailers distribute prescription drugs, which may be found

drugs to market and sell. and over-the-counter drugs. and used illegally by others
2 2 or enter local water supplies.

Number of states
that introduced
drug take-back

5300 B| |-|-|0N legislation in the Excretion

Sales of prescription drugs in 2009 5
2009 session Unabsorbed remnants
of consumed drugs.

Traces of pharmaceutical pass through the
chemicals and hormones liver and kidneys
have been detected in the, before excretion,
drinking water of 14% of s )
the nation, or 41 million | v

Americans in 24 major f ) B
metropolitan areas.

e Filtration N J - -
Though the ;’,’o:?;;;e_;';;;a mpled Water is filtered to drjnking quality, but { ) | ‘| ewage reatment
Concentrations are tainisoule = e ordalnad atlaast one residual pharmaceuticals remain. 1, ” \A‘astewater issentto treatment
often thousands of times pharmaceutical \‘\ . ),» plants to remove contaminants.
smaller than prescribed & Treated sludge is gseq as
doses — the greatest LIVESTOCK AND POULTRY \: fertilizer, and the liquid
immediate concern Spills from manure-storage lagoons and effluent is returned
is the health runoff from manure-fertilized fields to water bodies.
of aquatic contribute livestock pharmaceuticals to
organisms. water bodies.

Sources: Associated Press, Caltfornia Department of Resources and Recycling, IS Health, USGS




OSUD A EFEKT: CO SE S NIMI STANE A CO MOHOU ZPUSOBIT?

% castecna eliminace — nebiotickymi procesy (sorpce, hydrolyza, termolyza, fotolyza),
biotickymi procesy (biodegradace)

L)

4
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» efekt zbylych antibiotik a rezistentnich bakterii v prostredi:

< odpadni vody a COV

% antibiotika: inhibice bakterii v aktivovaném kalu (ovlivnéni proces ¢isténi vody)

< vhodné prostredi pro Siteni genli podminujicich antibiotickou rezistenci
< odbourani ¢asti latek a bakterii ?% 2

< povrchové vody % "J;: :
< antibiotika: inhibice bakterii (a rozkladnych procestl) e . &

< inhibice procesu u ras, sinic a vyssich rostlin (problém — zéklad potravniho Fetézce)

% toxické vlivy na zivoCichy — snizena mira pfezivani larev Daphnia magna, Artemia
salina, zména chovani u Daphnia magna, u ryb nepotvrzen primy vliv (ale mozné snizeni
dostupnosti potravy)

< mozZnost prenosu genl pro antibiotickou rezistenci na patogeny
—vliv na Clovéka — rybolov, odbér pitné vody, kontakt s vodou pfi rekreaci




OSUD A EFEKT: CO SE S NIMI STANE A CO MOHOU ZPUSOBIT?

< podzemni vody

< spisSe lokalni znecisténi (prosakovani
ze septikd, hnojenych poli, potrubi)

< pitnd voda

>

< antibiotika spiSe ojedinéle (napf. USA)
s rezistentni bakterie napF. v USA, Ciné,

Némecku (v biofilmech v rozvodech pitné vody)

L)

>

L)

L)
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< more

L)

< usti velkych rek, primorska mésta —
nachazeni rezistentnich bakterii
(napf. Rio de Janeiro)

: .
Susceptible bacteria S

Resistant bacteria ‘

rhe
Pathogenic bacteria {.'_
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Selective pressure created
wsesee.,, . Dy antibiotic therapy favors ...,
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Environmental bacteria
colonize the human body,
possibly harboring resistance
genes

Reistant bacteria
released in the
environment




/AVER: CO MUZEME DELAT PRO ZLEPSEN/ SITUACE

< uveédomeélé pouzivani antibiotik:

D)

% pouze v nutném pripadé
% vhodné davkovat
% omezit uzivani v zemeédélstvi

% poucovat verejnost o spravném uzivani

< vraceni nespotrebovanych |éCiv do |ékarny

4

D)

» vyroba:

% zameérovat se na ucinna a zaroven co
nejlépe odbouratelna antibiotika

< vyzkum:

L)

< zlepSovat technologie k detekci v prostredi

< vyvijet metody k odstranovani



