Antibiotika
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Déleni:

e Antibiotika = v uzSim smyslu antibakterialni Il.
(produkty mikroorg. + chemoterapeutika)

* Antimykotika = proti houbam

e Antivirotika = proti virum

* Antiparazitika = proti prvoku a cervum (+ proti
ektoparazitim)



Developing penicillin was a team effort, as
these things tend to be. — Howard Florey

1945: NP — Fleming, Florey, Chain
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Historie pred peniclinem

e pyocyanaza: 1899 Emmerich & Low
(Mnichov) — objev antibiotického efektu
Bacillus pyocyaneus — extrakt ze ,,zelenych
obvazu“ — proti cholere, antraxu, atd. — dnes
obsolentni
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N Historie pred peniclinem

% * Salvarsan (arsfenamin, slouc¢enina 606):
1907 syntetizovan v laboratori P. Ehrlicha —
1910 prvni ucinna lécba syfilis (Treponema
palidum) — optimalizace ucinku ,,magic
bullet”

* slozita priprava roztoku pro injekce (bez pUs.
kysliku); NU: vyrazky, poskozeni jater;
nahrazen PNC ve 40. letech

OH
H2N AS\ /@i
D/ AS NH,
HO .2 HC
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Nova ATB na obzoru?

DIFFERENT CLASSES OF ANTIBIOTICS - AN OVERVIEW

'Hey: . COMMONLY ACT AS BACTERIOSTATIC AGENTS, RESTRICTING GROWTH & REPRODUCTION . COMMONLY ACT AS BACTERICIDAL AGENTS, CAUSING BACTERIAL CELL DEATH

B-LACTAMS AMINOGLYCOSIDES CHLORAMPHENICOL GLYCOPEPTIDES (QUINOLONES OXAZOLIDINONES

COMMONLY USED IN LOW INCOME
COUNTRIES

MOST WIDELY USED ANTIBIOTICS
IN THE NHS

All contain a berg-lactam ring
EXAMPLES
Penicillins [shown) such as
amaxicillin and fluckaxacillin:
Cephalosporins such as cefalexin.
MODE OF ACTION
Inhibit bacteria cell wall biosynthesis.
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FAMILY OF OVER 20 ANTIBIOTICS

All contain eminosugar substructures

EXAMPLES
Streptomycin (shown), neomycin,
kanamyzin, paromamyzin.
MODE OF ACTION
Inhibit the synthesis of proteins by
bacteria, leading to cell death.
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Distinc individual compound

MODE OF ACTION
Inhibits synthesis of proteins,
preventing growth.

Mo longer a first line drug in any
developed nation (except for
conjunctivitis) due to increased
resistance and worries about safety.

FIRST COMMERCIAL ANTIBIOTICS
WERE SULFONAMIDES

H N —

Al contain the suifonamide group

EXAMPLES
Prontosil, sulfanilamide (shown).
sulfadiazine, sulfisoxazole.

MODE OF ACTION

Do not kill bacterla but prevent their
growth and multiplication. Cause
allergic reactions in some patients.
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BECOMING LESS POPULAR DUETO
DEVELOPMENT OF RESISTANCE
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All contain 4 adjacent cyciic
hydrocarbon rings

EXAMPLES
Tetracycline (shown), doxycyciine,
limecycline, oxytetracycline.
MODE OF ACTION
Inhibit synthesis of proteins by
bacteria, preventing growth.
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SECOND MOST PRESCRIBED
ANTIBIOTICS IN THE NHS
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ANl contgin a 14, 15-, or 16-membered
mocrafide ring
EXAMPLES
Erythromycin (shown],
clarithromycin, azithromyein.
MODE OF ACTION
* Inhibit protein synthesis by bacteria,

‘occasionally leading to cell death.
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COMMON 'DRUGS OF LAST RESORT
™

Consist of carbohydrate linked to @
peptide formed of amino atids
EXAMPLES
Vancomycin (shewn), teicoplanin.
MODE OF ACTION
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+ Inhibit bacteria cell wall biosynthesis.
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RESISTANCE EVOLVES RAPIDLY
o o
F.

Al contain fused aromatic rings with @
carbaxylic atid group attached

EXAMPLES
Ciprofloxacin (shown), levofloxacin,
trovafloxacin.

MODE OF ACTION
Interfere with bacteria DNA
replication and transcription.
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POTENT ANTIBIOTICS COMMOMNLY
USED AS ‘DRUGS OF LAST RESORT"

TMW.‘_ * ‘@—{_}.

All contain 2-oxazolidone somewhere
in their structure

EXAMPLES
Linezolid (shown), posizolid,
tedizolid. cycloserine.
MODE OF ACTION

Inhibit synthesis of proteins by
bacteria, preventing growth.

CAN ALSO DEMONSTRATE
ANTIVIRAL ACTIVITY

® Al contain an aromatic ring bridged by
an aliphatic chain.
EXAMPLES
Geldanamycin (shown), rifamycin,
naphthomyein.
MODE OF ACTION
Inhibit the synthesis of RNA By~ ®
bacteria, leading to cell death.
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STREPTOGRAMINS

TWO GROUPS OF ANTIBIOTICS THAT
ACT SYNERGISTICALLY
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Combination of twa structurally differing
compaunds, from groups denoted A & B
EXAMPLES

Pristinamycin 11 (shown),
Pristinamycin L&
MODE OF ACTION

Inhibit the synthesis of proteins by
bacteria, leading to cell death.
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LIPOPEPTIDES

INSTANCES OF RESISTANCE RARE

P
-,J
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All contgin a lipid bonded to o peptide
EXAMPLES
Daptomyein (shown), surfactin.
MODE OF ACTION

Disrupt multiple cell membrane
functions, leading to cell death.
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Nova ATB na obzoru?

* oxazolidinony (napft. linezolid, 2000)
* lipoproteiny (daptomycin, 2003)

e pleuromutiliny (retapamulin, 2007)
e tiakumciny (fidaxomicin, 2010)
 diarylchinoliny (bedachilin, 2012)



- Nova ATB na obzoru?

* neprobadanou vyzvou je cca 99 % bak., které
nelze snadno kultivovat (Great Plate Count
Anomaly)

* teixobactin: produkt Eleftheria terrae,
metoda iChip (isolation chip; 2015); proti

NH;

MRSA@/\A]iN\)LN g iN’ﬁer
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-
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© Collect @ Place iChip platein a © Enclose iChip plate in © Place iChip

environmental diluted environmental a breathable membrane device back into the
sample. sample to capture one that allows for bacterial environmental sample,
bacterium per well. communication. where small molecules
and metabolites can
promote bacterial
growth.

https://www.popsci.com/ichip-new-way-find-antibiotics-
and-other-key-drugs#page-2



Antibiotika jako intermikrobialni signalni
molekuly spise nez zbrane?
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Linares et al., PNAS 2006, 103, 19484-19489
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Dulezité pojmy:

e Citlivost = vnimavost urcitého MO k antibiotiku

 Opakem je pak rezistence (bud prirozena nebo
ziskana)

ANTIBIOTIC RESISTANGCE

Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.

Over-prescribing Patients not finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming

i
Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

www.who.int/drugresistance

AntibioticResistance
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Dulezité pojmy:

 Minimalni inhibi¢ni koncentrace (MIC) =
nejnizsi koncentrace ATB, ktera inhibuje
viditelny rist mikroorganismu

* All Tubes with 10* bacteria
* Incubated 38°C for 12 hrs
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Dulezité pojmy:

* Postantibioticky efekt = ¢as (v hodinach), kdy je
potlacen rust bakterii, i kdyz antibiotikum jiz
neni v téle detekovatelné

* Aminoglykosidy, chinolony

* All Tubes with 10* bacteria
* Incubated 38°C for 12 hrs

Cloydy Cle‘ar
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&7
2

[Antibiotic: 0 1 2 3 4
(ng/ml) MIC = 3 pg/ml

Area Under Curve

Drug Concentration

|
Time above MIC

Time (hours)
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Dulezité pojmy:

Minimalni baktericidni koncentrace (MBC):

* je mnozstvi antibiotika v mg/I, které je
schopné usmrtit vysetrovanou bakterialni
kulturu za definovanych podminek

* hodnoty MBC byvaji u silné baktericidnich
antibiotik blizké MIC, nejvyse 2 - 4x vyssi

* u bakteriostatickych antibiotik jsou to az 16 -
64 nasobky MIC
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Spotreba ATB
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Spotreba ATB

DDD/1000 obyv./den

2008 2009 2010 2011 2012 2013 2014 2015 2016

e TTC s Peniciliny gl Cefalosporiny s====Sulfonamidy

em@em akrolidy — =ssiSssChinolony — ==@esOstatni

fppt.com



ATB = sekundarni metabolity

Actinomycetes

Lincosamides

Chloramphenicol
Lipoglycopeptides _
" o-1s--u-n o Other bacteria Fungal

Macrolides
Ansamycins Fosfomycin Mupirocin
e Streptogramins Monobactams
Tuberactinomycins
Glycopeptides
Tetracyclines

Penicillins

Cephalosporins

Polypeptides Pleuromutilins

Polymyxins Fusidic acid

Synthetic

Azoles*
Nitrofurans
Oxazolidinones

Quinolones
Sulfonamides

Current Opinion in Microbiology

Hutchins et al. Curr Op Microbiol 2019
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e /

Antibakterialni latky

peniciliny bacitracin polymyxiny
cefalosporiny vankomycin daptomycin

bunécéna sténa

Transcription

sulfonamidy
mRNA trimetoprim

chinolony

Translation

nitroimidazoly

plazmatickd membrana

tetracykliny
rifampicin makrolidy
chloramfenikol
aminoglykosidy

fppt.com



Outer
membrane

Yeriplasmic
space

Yeriplasmic
space

Cell
membrane
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a Gram-negative bacteria

Lipopolysaccharide
Porin

d:

p Lipoprotein Peptidoglycan
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Inhibitory syntézy bunécné stény

b Gram-positive bacteria

Teichoic acid
®

Lipoteichoic acid

Peptidoglycan .

Cell
membrane

N-acetylglukosamid + N-acetylmuranova kyselina + pentapeptid

Nature Reviews Microbiology 13, 620-630 (2015) doi:10.1038/nrmicro3480



Inhibitory syntézy bunécné stény

e B-laktamy: inhibice peptidyltransferazy —
preruseni tvorby steny — hyperosmoticka
bac. praska (baktericidni)

e glykopeptidy: pouze G+ (neproch. CPM);
interferuji s posledni fazi syntézy steny,
vazba na D-ala-D-ala ¢ast pentapeptidu

* bacitracin: inhib. defosforylaci
undekaprenylfosfatu, ktery prenasi stavebni
jednotky do stény
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B — laktamova antibiotika
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peniciliny A |\><
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H

N
Peniciliny \—|’§/
O O// N 4 "’/

prvni byl penicilin G: /}\OH
O

podavan inj., inaktivace v kys. pH
(fenoxymethylderivat, pen. V jiz odolny
-> podani p.o.)

citlivy vuci penicilinaze (B-laktamaze)
spektrum hlavné G+ (nékteré G- koky)

NU: alergie, pfi vysokych davkach
neurotoxicky
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Penicilin G - biosyntéza

(e} SH
OH HoN \/]/
HO)J\/\/Y + r + H2N »,,H/OH
(0]

NH; © 07 OH
L-Amino-adipic acid L-Cysteine p-Valine
l 6-(L-a-aminoadipyl)-L-cysteine-
o 0 o SH D-valine synthetase (ACVS)
ACV-Tripeptide HOMNr f
NH, O A O
g
° isopenicillin N synthase (IPNS)
MH
Isopenicillin N HO™ N s
NH, 0 ];N\X
0 B
/ l " jsopenicillin N N-acyltransferase
Cephalosporines

H
N S
Penicillin G ©/\W \)<
(@] N
©
O/\OH

CC: Cacycle
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Peniciliny

Semisynt. derivaty — izoxazolylpeniciliny:

* rezistentni vUici penicilazam — proto
vhodné k p.o. terapii stafylokokovych
inf.

* napf.: oxacilin, dikloxacilin

Derivaty s rozsirenym spekterem — proti G-
(E. coli, S. typhi) a proti pseudomonam:

 aminopeniciliny (amoxicilin)
* karboxypeniciliny (tikarcilin)



Peniciliny + inhibitory B-laktamaz

e kys. klavulanova; sulbaktam,
tazobaktam

e slaby antibioticky ucinek

* mechanismus: sebevrazda
(kovalentni a ireverzibilni vazba na
enzym — vytesneni antibiotik)
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Cefalosporiny

struktura kys. 7-aminocefalosporanové

1. generace: pusobi spiSe na G+ infekce, i
G- (napr. proti E. coli); odolnost k B-
laktamazam je omezenad; napfr. cefazolin
(p.e.), cefalexin (p.o.)

2. generace: viz 1. + dalsi G- (H. influenzae,
Salmonella); cefuroxim (p.e.),
cefuroxim-axetil (p.o., jedna se o pro-
drug, acetoxyethyl ester)
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Cefalosporiny

3. generace: G-, i proti P. aeruginosa;
odolnost vUci B-laktamazam je lepsi (ale
ESBL; extended spectrum); pr. cefixim

4. generace: proti G+ i G-; vice odolné k -
laktamazam; pr. cefepim

5. generace: ucinnost proti G+ i G-, navic
proti MRSA; napt. ceftarolin
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Jiné inhibitory syntézy BS

Bacitracin:

 smés polypetidl; neurotoxicky, pouziva
se lokalné

Vankomycin:
* glykopeptid

* terapie pseudomembrandzni kolitidy (C.
difficile) — nevstrebava se

fppt.com



Poruseni funkce cytoplazmatické memb.

cyklické polypeptidy:
 polymyxiny a kolistin

* neuro- a nefrotoxické — ATB posledni
volby

 na CPM pusobi detergentné

lipopeptidy:

 daptomycin (schvalen 2003): agreguje
se v CPM a tvori pory

* th.: kompl. kozni infekce

fppt.com
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Ovlivnéni metabolismu kyseliny listové

para-aminobenzoic acid (PABA)
+ ptendine

dihydropteroate . [Fo=2 =
synthetase sulfonamides

1

dihydropteroic
acid

i

dihydrofolate
synthetase

Ji

dihydrofolic
acid

0

ieran® | timethoprim
reductase trimethoprim
\\.\\

//
/)

tetrahydrofolic
acid (THFA)

H —

IC
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Sulfonamidy

e 1.chemoterapeutika — 1932 —IG Farben
* falesné substraty; podoba s PABA
* Sirokospektra, pusobi bakteriostaticky

e Casty vyvoj rezistence — postupneée
vytlaceny z praxe

e |écba mocovych infekci; komb. s
trimetoprimem

e NU: kozni alergické reakce
» sulfathiazol (lokalné); sulfametoxazol
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Trimetoprim

* inhibice bakterialni DHF-reduktazy

* lidsky enzym je mnohem méne citlivy —
deprese kostni drené vzacné

* bakteriostaticky ucinek

e vetsinou v kombinaci se
sulfametoxazolem jako kotrimoxazol
(UCinek synergicky)



it
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3

B-Subunit
Dimeric replicative “sliding clamp” SSB
Newly synthesized DNA polymerase
leading strand

Leading strand
template

DNA gyrase

Okazaki
fragment
Old Okazaki DNA polymerase |
fragment

Primer

© Brooks/Cole, Cengage Learning

Fig. 10-9, p. 271

DNA gyraza
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Inhibitory funkce DNA - chinolony

Topoizomeraza IV



Chinolony (kyselina 4-chinolon-3-karboxylova)

* blokuji opétovné spojeni retézcu =
baktericidni

* NU: alergie, travici obtiZe, zmatenost, ..

 Kl: déti a mlad. do 16 let — poskozeni
chrupavcitych casti rostoucich kosti

e kys. nalidixova: uzsi spektrum, pouze
mocove infekce

e dalsi gen. — fluorované derivaty
(norfloxacin, ciprofloxacin) — siroké
spektrum

fppt.com
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Derivaty nitroimidazolu

e poskozuji DNA tvorbou komplexu a
zlomy retézcu (reaktivni metabolity)

 pusobi baktericidné (obligatni aneroby)
+ protozoa (Trichomonas vaginalis;
Entamoeba histolytica)

 metronidazol: p.o., vag. tbl.
* KIl: téhotné, kojici



Derivaty nitroimidazolu

Ferredoxin-Fe2* Ferredoxin-Fe3*

Reductive radical formation
(aerobes and anaerobes)
06

‘0 o~

e ~o
N

HO\/\N)E HO\/\N& —> DNA damage (anaerobes)

—N

0= 0 Oxygen-mediated radical
2 2 detoxification (aerobes)
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Rifampicin

* inhibuje bakterialni DNA-dependentni RNA
polymerazu — inh. transkripce (-cidni)

* |: zejména TBC a lepra

DA

l Transcription

LA

l Translation

0-0-0-0-0-00
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Fidaxomicin (tiakumciny)

* taktéz inhibuje transkripci (-cidni)

e schvalen v roce 2011; makrocyklické ATB z
aktinomycety Dactylosporangium aurant.

 |:strevni inf. zpUsobené Clostridium difficile

Cl

fppt.com



Syntéza proteinu bakterii

1 An enzyme called aminoacyl tRNA synthetase (not shown)
attaches amino acids to their corresponding tRNA

molecules using el from ATP. Each amino add has Peptidebond
its own tRNA molecule with the anticodon for that
amil

Amino adids

7 Whe| elen the r}i‘ek:n:mmﬂ I she er:;:ol;yesa codon,
Ester bond 5 The first tRNA drops off its amino treleases the fini peptide.
s ansirANA acid, breaks off and leaves to pick

up another amino acid. The second

moves over to make room for another tRNA.

/
4 Otl'\:'r‘tRN?‘s witl? anti n Forming Polypeptide (amino add chan)
mmi,"géé i'::N osome. Peptdebo 6 tRNA after tRNA drop
their amino acids.
o/ ey form a chain of
amino acids linked by

Largeri I subunit peptide bonds,

A

Initiator tRNA—
Anticodan
3 it moves along the mRNA Leucne
until it finds a start codon,
There, the first tRNA and
the large ribosomal
subunit join it.

PR §

. Codon
Anticodon (group of three
nuckotides) Stop'adon
2 A small ribosomal subunit
attaches itself to the 5' end
of an mRNA strand. 5' untrarslated region

-3 RNAtranslation:

Small ribosomal subunit

mMRNA { RNA)
messenger

CC: Kelvinsong;
Nuclear pore Wikipedia
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1 An enzyme called aminoacy! tRNA synthetase (not sho
attaches amino acids to their corresponding tRNA
molecules using el from ATP. Each amino add has
its own atggdA molecule with the anticodon for that

7 When the ribosome reaches a codon,
it releases the finished polypeptide.

/
4 Other tRNAs with anti Forming Polypeptide (amino add chan)
gﬁ‘(hing oL codobmns 6 tRNA after tRNA drop
int intheri m
o place “ off their amino acids.
o/ ey form a chain of
amino acids linked by
peptide bonds,

aminoglykosidy

Then"e,theﬁrst
we large ribo
r:g?oinit.

makrolidy

Stop €odon

Nuclear pore
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OH OH
Aminoglykosidy me Hz“;?j\w
HaC OH | HO 3 OH

vazba na 30S r. —zména A mista, mispairing,
Spatné proteiny (-cidni)

aminocukry spojené glykosidickou vazbou
(hodné OH- skupiny => Spatna resorpce)
neomycin: p.o. pred operaci (X strev. bak.)
inj. u tézkych infekci G- bak.: gentamicin
streptomycin: terapie TBC

NU: nefrotoxicita, vestibuldrni a kochledrni
ototoxicita
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* bakteriostaticky Sirokospektry ucinek
e tetracyklin, novéjsi generace doxycyklin
 NU: zaZivaci obtiZe (Siroké spektrum)

* nepoddvat spolu s mlékem/mléc.
vyrobky/antacidy/minerdly — nerozpustné
komplexy, ztrata ucinku

e ukladani do kosti, barveni zubt (KI: od 3.
mesice téhotenstvi — 8. rok zivota)



Chloramfenikol /@/’\7) o
ON HNj(J\C|

O O

* inhibuje peptidyltransferazu —
bakteriostaticky, Sirokospektry ucinek

* indikovan malokdy, napr. tézkeé inf. CNS

e NU: Gtlum kostni dfené (bud hned v
prubéhu terapie — reverzibilni; nebo latentni,
casto smrtici)

fppt.com



Makrolidy

e zabranuji posunu mRNA na ribosomu
(bakteriostaticky uc. na G+, chlamydie a
mykoplasmata)

e erytromycin: nahrada pri rezistenci na PNC

* klaritromycin, azitromycin,...

« NU: travici obtize, inhibice CYP3A4
(interakce)

fppt.com



Erytromycin
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CHag Cl

Linkosamidy HOMCH
3

HO 5 HN_O
gN/CHS

* podobny ucinek jako makrolidy oHy

e bakteriostaticky uc. prevazné na G+ aeroby i
anaeroby

* linkomycin, klindamycin

* dobre pronikaji do kostni tkané => th.
stafylokokovych osteomyelitid
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Oxazolidinony \\/NQ 0
J
N

* inhibuji zahajeni proteosyntézy (navazani
ribozomUu, mRNA a tRNA+AK)

* bakteriostaticky na G+ bakterie, i MRSA a
VRE

e NU: Gtlum kostni direné
* rezervni antibiotika
* linezolid



Terapie tuberkulozy

prevalence, 2007 (pripadid/100 000 obyv.)
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Terapie tuberkulozy

* terapie je dlouhodoba (6 — 12 mésicu) a
kombinovana (rezistence)

e puvodce: Mycobacterium tuberculosis

fppt.com



Terapie tuberkuldzy — léky 1. volby

* jzoniazid: -cidné na rostouci mykobaterie

— v téle mikroba se meéni na kys.
isonikotinovou, ktera se kumuluje

— NU: pogkozeni perifernich nervi a CNS
(da se predejit podanim vitaminu B) a
poskozeni jater

* rifampicin
* streptomycin
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- Terapie tuberkulozy — leky 1. volby

% * pyrazinamid: MU neni objasnén
’ g — poskozeni jater

 etambutol: MU neni jasny

— NU: reverzibilni porucha vidéni s
barvosleposti a skotomy

e 2.volba: kys. p-aminosalicylova, kanamycin,
cykloserin, atd.
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Terapie tuberkuldzy — novinka

* bedachilin: LP schvalen 2012
— nova trida diarylchinolini; kombinacni th.
— |: plicni multirezistentni tuberkuloza

— MU: inh. mykobakteridlni ATP-syntazy;
bez energie; -cidni
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Mikrobiom + léky
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expression

Modulatory action on the
Immune System

Lymphocytes @ @ @ -
Monocytes @ @@ DELAYED ONSET OF TYPE 1 DIABETES

Current Opinion in Pharmacology

Pascale et al. Curr Op Pharmacol 2019
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Antimykotika




Mykozy

* omezuji se vétsinou na kuzi a sliznice — lokalni
podani — krémy

e vzacne, pri poruse imunity i infekce vnitrnich
organu — systémové podani

* nejcastéjsi puvodci: dermatofyty, Candida
albicans (kvasinka)
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4 Toxic sterol

http://www.cellmoloto.net/index.php/acmo/article/view/23955#CIT0004_23955
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Antimykotika — inhibice ergosterolu

Allylaminy - terbinafin:

e Siroké spektrum, nizka toxicita; vhodny
peroralné i lokalné (onychomykozy)

e -staticky az -cidni

* interference se skvalen-epoxidazou
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Antimykotika — inhibice ergosterolu

Azolova antimykotika:
Imidazoly:

* ucinek —staticky az —cidni

e vetsina se Spatné resorbuje, proto hlavné
lokalné

* klotrimazol, ekonazol, atd.
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Antimykotika — inhibice ergosterolu

Azolova antimykotika:
Triazoly:

* resorpce i rozpustnost dobra — proto podani
p.0. nebo inj. - systémoveé

e flukonazol, itrakonazol
N
C Y
N—N
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Antimykotika — inhibice ergosterolu

Polyenova antibiotika:

* vmembrané vytvori pory a bunka odumre

* amfotericin B: pUsobi na systematické
mykozy; Spatna resorpce, proto se infunduje
do krve; NU: zimnice, horecka, poruchy CNS

* nystatin: pouze lokalné proti kandid6zam
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N Antimykotika — echinokandiny

* nova skupina antimykotik

e cyklické polypeptidy — inhibice BS, konkrétné
inhibice syntézy (1,3)B-glukanu — vede k lyze
bunky

* napt. kaspofungin
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Antimykotika — syntéza DNA/RNA

e flucytosin: pusobenim cytosindeaminazy

specifické pro kvasinky Candida se méni na
5-fluorouracil

e antimetabolit — poskozuje NA, pUsobi —cidné

e Uzkeé spektrum ucinku, ¢asto se kombinuje s

amfotericinem B H
NW¢O
| X

F
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Antimykotika — inhibice mitozy

 griseofulvin: produkt plisni P. griseofulvum

e pusobi pouze proti dermatofytim;
vieténkovy jed - fungistaticky

 ackoliv pusobi lokalné, musi se podavat
celkove (uklada se do keratinu — ten se pak
nehodi jako Zivna puda) — podani na
dermatomykozy, vé. onychomykoz
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