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« Agentes Quimicos:
— Fendis, Alcoois, Sais de metais pesados, Halogénios, Oxidantes,
Redutores, Detergentes

« Agentes Fisicos
— Controle dos fatores ambientais que atuam no crescimento
fungico:
* Umidade
* Temperatura
° pH
* Radiacao
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* las. Drogas:

— 1890 - Violeta Genciana > i >
— 1940

* lodo (Esporotricose)
H
, H
 Ac. Salicilico (Micoses cutaneas)
* Ac. Benzdico (Micoses cutaneas) 5

e Sulfas (Micoses sistémicas) i )5
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« 1957 — Anfotericina B

« 1958 — Griseofulvina

* 1963 — Flucitosina

« 1967 — Miconazol )
e 1976 — Cetoconazol
« 1980 - Itraconazol

e 1996 — Voriconazol

« 1997 - Caspofungina
« 2000 - Micafungina

- AzOIs

~
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« Desafio:
— Células dos fungos sao muito parecidas com as humanas
 Quando comparadas a bactérias
— Isso implica em mais efeitos sobre a célula do hospedeiro!

[protain syrihasc)

> ->>>
Folic acxd
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Inhibition of cell wall synthesis: Inhibition of protein synthesis:
Penicillins, cephalosporins, Chloramphenicol, erythromycin,
bacitracin, vancomycin tetracyclines, streptomycin

Inhibition of

nucleic acid m::‘ywc

replication and nthesis of

transcription: 4 9
. essential

g;‘;:"l‘:‘“”' metabolites

Inhibition of synthesis
Polymyxin B of essential metabolites:
Sulfanilamide, trimethoprim

Injury to plasma membrane:

Copyright € 2004 Pearson Education, Inc., publishing as Bergamin Cummings



T D antifangicos

« Regras de ouro dos antifungicos:
— Agente deve combater o fungo nao o paciente.

— Busca de estruturas celulares alvo: presentes nos fungos mas
ausentes nas nossas células.

Membrana celular:
contém ergosterol ao invés de
colesterol

Algumas drogas podem ser
especificos em interromper o
metabolismo DNA flngico

Parede Celular
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Cholesterol Ergosterol
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« Ligam ao ergosterol = abertura de canais =» vazamento de
lons.

— Anfotericina B

— Nistatina

Anfotericina B/Nistatina

Ergosterol
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Vazamento intracelular de cations
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« Aspectos Gerais O g _'

\_/\)
Cholesteryl

— Metabolito do Streptomices
— Micoses Sistémicas

 Resisténcia

— Candida sp e Aspergillus sp
— Anfotericina B

» Efeitos Colaterais
— Nefrotoxica

— Uso de lipossomos =2 Reduz efeitos

mm Water-soluble agent A
burns@usp.br @ Fat-soluble agent =



* Aspectos Gerais
— Uso topico!

— Candidiase oral e esofagica
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« Atuam na via biossintética do ergosterol = ERG11

Ergld |

Ergl3 Acetyl CoA
Hmg1/Hmg?2
Ergl2
Erg8
Ergl9 i
E':;m _ |Farnesyl Pyrophosphate
° Erg9
E rg 11 p Squ:lilene
. , Ergl § | Allylami
— Presente nas células de mamiferos squalene Epoxide RS
Erg?
. . L |
— E outras enzimas do citoc P450 il | Azoles
4,4-dimethylcholesta-8,14,24-trienol (fluconazole)
Erg24l I
Erg2$ 4,4-dimethylzymosterol
. .. e ]—‘ | - Morpholine
« Cuidado: Hepatotoxicidade! = Fecosterol (Fenpropimorph,
Erg2 l 1 amorolfine)
Episterol
B |
ErgnstaE%;,z‘i(ZS)-triennl
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T antifungicos — Azols

« Derivados Azolicos
« la geracido =>»uso topico
— Clotrimazol, miconazol, econazol, etc
« 2ageracao =» via oral — Amplo espectro

— Cetoconazol — Micoses superficiais e sistémicas:
paracoccidiodomicose, histoplasmose e candidiase

« 3ageracao = Via oral, topica ou IV

— Triazolicos Itraconazol e fluconazol — micoses superficiais e
sistémicas

— ltraconazol — alternativa para cromomicose e esporotricose
 Jdageracao =» Via oral ou IV

— Voriconazol e Posaconazol = micoses sistémicas
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 Resisténcia = Candida

Espectro de acao do Fluconazol

Sempre resistente » Eventualmente resistente
C. krusej > C. glabrata > C. parapsilosis
C. tropicalis
C. kefyr
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Transportador celular

Bombas de efluxo

SUSCEPTIBLE
Azoles

Resisténcia = Mecanismos - Mutacoes

Gene ERG11, ERGS3

RESISTANT

Azoles

Cell membrane @
ABRLILN S8 s e
Y . < G AR SRR Y, ) 2 o,

Figure 1 How pathogenic fungi might implemen
drug resistance'. 1, Withina fungal cell, an

| =LY el N
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Fluconazole Concentration (ug/ml)

Percent of Maximum Growth

0 16 32 64 128

Fluconazole Concentration (zg/ml)
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Azoles

Polyenes

Echinocandins

Fluconazole

Voriconazole

Amphotericin formulations

Caspofungin

Candida species

Candida glabrata

Candida tropicalis
Candida parapsilosis

Candida krusei

Candida kefyr
Candida lusitaniae
Candida dubliniensis
Candida rugosa

Candida guilliermondii

burns@usp.br

Susceptible (dose dependent)
to resistant

Susceptible
Susceptible
Resistant

Susceptible
Susceptible
Susceptible to resistant
Very low activity

Low activity

Susceptible (dose dependent)
to resistant

Susceptible
Susceptible

Susceptible (dose dependent)
to resistant

Susceptible
Susceptible
Susceptible
Low activity

Susceptible

Susceptible to intermediate
susceptibility

Susceptible
Susceptible

Susceptible to intermediate
susceptibility

Susceptible
Susceptible to resistant
Susceptible
Susceptible
Susceptible

Susceptible*

Susceptible*
Susceptible to resistant®

Susceptible

Susceptible
Susceptible*
Susceptible
Susceptible
Susceptible
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« Atuam na via biossintética do ergosterol = ERG1

 Terbinaflina
— Usada para dermatofitos
— Efeitos colaterais leves

* GGastrointestinais

e Qutros
— Butenafina

— Amorolfina

burns@usp.br

Ergl0
&:[3 Acetyl CoA
Hmgl/Hmg2 E
Ergl2
Erg8
Ergl9 :
o F | Pyrophosph
g0 | Farnesyl Pyrophosphate

Ergd

Squalene

el || Allylamines

Squalene Epoxide terbinafine)
Erg?

Lanosterol
Ergll 1 |

4,4-dimethylcholesta-8,14,24-trienol

Erg24l I

Erg2$ 4,4-dimethylzymosterol

e ]—‘ | - Morpholines

Erg6 Fecosterol (fenpropimorph,
Erg? l | amorolfine)
Episterol

Erg3 l
ErgnstaES,;,Z‘i(ZS)-triennl
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* |nibidores da Glucano Sintase =» Parede Celular

« Candidiases Invasivas

 Exemplos
— Caspofungina
— Micafungina

— Anidulafungina

burns@usp.br

beta(1,6)-glucan

beta(1,3)-glucan
Chitin
Phospholipid bilayer
of cell membrane
- 5\ ® beta(1,3) glucan synthase
glucan synthase inhibitor
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depletion of beta(1,3) glucans
In cell wall
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Antifungicos — Equinocandinas

e Bowman et al. Antimicrob Agent Chemother 2002;46:3001-12 MEDICINA
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* Resisténcia

— Alteracao de enzimas alvo

a Pump overexpression Target alteration or Erg3 loss of function b Target alteration
overexpression

Azoles Fluconazole

Alternative sterol

Azoles Azoles Azoles
_}O_’_O_lb O_bo 0 {J) Ergosterol O_PO _L. 0—;-0 o O Ergosterol Q_POJ_._ O—.O—}O—;D Ergostero
Ergl  Erg3 Tergn  Erg3 Ergll  Erg3
Mutition
o » {1 Toxic stero
Erg3 t; B-(1.3)-0-glucan
synthase

Figure 2 | Azole and echinocandin resistance mechanisms. a | Resistance to azoles can result from the upregulation of

Nature Rev. Microbiol. 6:187-198
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Antifungicos — Gliseofulvina

 Inibicdo da Formacao de Microtubulos
— Bloqueio dos fusos mitoticos na divisao
« Um dos primeiros antifungicos

 Dermatofitos
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T Antitungicos - Flucitosina

* Bloqueia sintese de RNA =» subst uracila por 5-fluor-uracil
 Inibe duplicacao do DNA.

« Usado em combinacao com Anfotericina B

» Efeitos colaterais

— Gastrointestinais

NH,

~ 4 Flucitosi '
— Depressdo de Medula 0ssea a,iopd @/

Citosina

Citosina @/ *

desammase

b b 5-Fluoruracil Sintese de DNA A
s e Transcricio RNA -




Fungal Cell

Promotores vazamento eletrolitico
celular ap6s associacdo com
ergosterol:

Anfotericina B, nistatina

Glucan

Inibidores da sintese de ergosterol:

Ergosterol ] e _
Derivados azdlicos (Citocromo P450
lanosterol 14 o-demetilase
Alilaminas (esqualeno monoxigenase)
Inibidores da sintese de glucanas
(inibicdo da -(1-3) glucana sintetase)
DNA and RNA Equinocandinas
Inibidor sintese de acido-nucleicos:
Flucitosina
Inibidor da divisao celular:
Griseofulvina
FIGURE 33-2 Actions of antifungal drugs an fungal cells. ME D1C| NA
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