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Uso Indiscriminado de Antibiéticos em Animais

“Estudos apontam relagdo entre uso de

em animais e resi: a
em seres h "

Exemplo: Animais de corte tratados com o
glicopeptideo avoparcina constituem um
potencial reservatério de infec¢do por
Enterococcus resistente a vancomicina (VRE)
em humanos.

Desenvolvimento de Novas Drogas

Pre-clinical studies Clinical trials

Registration BRI
Market introduction  [EE

=
million.

Desenvolvimento de Novas Drogas

Quinolones, Streptogramins

Glycopeptides

Aminoglycosides

Chloramphenicol, Tetracyclines
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ANTIBIOTIC RESISTANCE

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

Over-prescribing Patients ot finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming

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

www.who.int/drugresistance

) World Health
‘AntibioticResistance %77 Organization
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Healing

How does antibiotic resistance occur? Primaryinfection

Resistantinfection
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infection
High number of bacteria. Antibiotics kill The resistant bacteria now Bacteria can even transfer areeliminated
A few of them are resistant bacteria causing the illness, have preferred conditions to  their drug-resistance to other Resistantbacteria are
to antibiotics. as well as good bacteria grow and take over. bacteria, causing more developi R
protecting the body problems. eveloping Therapeuticdeadlock
from infection.

In some cases, bacteria
become resistantto all
treatments known to
date
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Figure1
Prescribed antimicrobial agents for human and all animal species Danmap 2015
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Deaths attributable to AMR every year by 2050

North
America
" 317,000

Mortality per 10,000 population

Number of deaths. s & 71 8 9 w

‘Source: oview on Animicrobial Resistance

THE SPREAD OF ANTIBIOTIC RESISTANCE

An increasing proportion of bacteria display resistance to common
antibiotics.

= Fluoroquinolones = Cephalosporins (3rd gen) = Aminoglycosides
= Carbapenems Polymyxins
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Antibiotic Targets  Antibiotic Resistance .
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Sintese da Parede Celular I Inl idores da

* Cicloserina

tese de Parede Celular
e Organiza¢do de Membrana

* Vancomicina

* Bacitracina

* Penicilinas - (p-lactamicos)
* Cefalosporinas
* Monobactamicos

Parede Celular
* Carbapenémicos

Estrutura da Membrana
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Antimicrobianos que Inibem a Sintese Protéica
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Growing
Ppeptic
Protein Tunnel chain
synthesis I Growing
site Chloramphenicol
5 "t Binds to 50S portion and inhibits

formation of peptide bond

- 3 /
mRNA \

(a) Three-dimensional detail of the protein / Protein sythesis site
synthesis site showing the 30S and 50S
subunit portions of the 708 prokaryotic rythromycin
ribosome. 1ANA Binds to 50S portion, prevents
translocation-movement of
ribosome along mANA

Messenger

308 portion
708 prokaryotic
ribosome i
Interfere with attachment of
Streptomycin Translation tRNA to mRNA-ribosome complex
Changes shape of 308 portion,
causes code on mRNA to be —_—
read incorrectly Direction of ribosome
ovement

(b) In the diagram the black arrows indicate the different points at which chloramphenicol,
the and exert their activities.

Antibmicrobianos que Interferem
com a Sintese de Acidos Nucleicos

+Ac. Nalidixico | i 51onas)
« Norfloxacina

Parede Celular + Novobiccina

RNA Polimerase I

Rifampicina

Metabolismo do Ac. Félico

« Trimetoprim
+ Sulfonamidas

Membrana Citoplasmatica

Mecanismos de Resisténcia a Antimicrobianos

p LI Y

Mecanismos de Resisténcia a Antimicrobianos

* Alteragao do alvo

* Enzimas inativadoras ou modificadoras
* Bombas de efluxo

* Impermeabilidade do envoltério celular
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1 - Alteragdo do alvo

- Por alteragdo da sequéncia de aminodcidos da proteina alvo;
- Por modificagdo quimica do alvo mediada por enzimas.
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Resisténcia Mediada por Alteragdo de Alvo

Porinas B-lactamico Membrana
(canais) — Externa

Membrana
Interna

PBP Sintese
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Resisténcia Mediada por Alteragao de Alvo . . .
E = 2 - Enzimas inativadoras

Glicopeptideo:
Vancomicina

* Exemplos:
4 pB-lactamicos
4 Aminoglicosideos

4 Clorafenicol

N-acyl-D-Ala-D-Ala N-acyl-D-Ala-D-Lac

- Enterococcus resistente a vancomicina (VRE)

2 Mediad.

por B-I

Resisténcia Mediada por Enzimas Inativadoras (hidrélise)

Externa

Porinas B-lactamico Membrana
(canais) un/

Penicilinas Cefalosporinas > Classe A ou grupo II: hidrolisam
o o penicilinas e cefalosporinas
i, e , "
> Classe B ou grupo lI: hidrolisam
N NP carbapenémicos
d ‘coon d

» Classe C ou grupo I: hidrolisam
" cefalosporinas

AN
Membrana L "
Interna | d
Sintese N
peptidioglicana R = cadeia lateral » Grupo IV: hidrolisam penicilina

» Classe D: hidrolisam penicilinas e
=0 cloxacilina

]

Peptidioglicana

IMPORTANTE: B-lactamases de amplo espectro ou espectro estendido (ESBL — Extended
Spectrum B-lactamases)
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Resisténcia Mediada por Enzimas Inativadoras
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3 - alteracdo na permeabilidade da membrana

Y Exemplos:
B-lactamicos
Aminoglicosideos

Quinolonas

Resisténcia mediada por alteracao de permeabilidade
Porina alterada

Membrana

-lactamico
/ ﬁ
o

AN
Membrana
Interna
Sintese
peptidioglicana

Peptidioglicana

Periplasm

Resisténcia mediada por alteragao de permeabilidade

Diminuicdo da expressdo de
OmpF leva a resisténcia a:
quinolonas
tetraciclinas
clorafenicol B-

lactamicos
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4 . Efluxo

* Exemplos:
4 Tetraciclina
4+ p-lactdmicos
4 Cloranfenicol
4 Quinolonas
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Aspectos relacionados a resisténcia aos antimicrobianos em bactérias

% Origem da Resisténcia
4 resisténcia cromossomal

4 resisténcia extracromossomal

* Mecanismos de transmissao
4 transmissao vertical
4 transmissao horizontal

> Resisténcia Intrinseca e Extrinseca

@ Vertical evolution b Horizontal evolution

Bacteria /
Transformation

Recupnent
cell
Phage = ' y,‘ ‘%f
|nJecnng
Mutatlon

Conjugation

Transduction

Nature Reviews | Microbiology|

Transmissao Horizontal

a Bacterial transformation
Re\ease of

/\"‘\, e

Anllbmvc

Recipient cell
resistance gene

Donor cell

b Bacterial transduction

: : Release of

Phage-infected donor cell phage

Recipient cell

© Bacterial conjugation

«»ﬁiﬂo~o%>

Transposon]  Donor cell Recipient cell

Plamideos de Resisténcia

. Carregam genes de resisténcia
. Podem conter transposons e/ou integrons
. Podem ser transferidos (geralmente através de

conjugagéo), mas também por transformagédo ou

transdugdo

F Plasmid

100 kb

Tato

Flesistance-lransfer sagment
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KMIM Mechanisms of mobile antibiotic resistance
|

Transposons Conjugativos

Pathogenic bacteria can acquire antibiotic resistance (ABR) genes through two main mechanisms of horizontal gene
ransfer (HGT): conj and y mutations alleviate the fitness costs imposed by ABR genes,
fcontributing to their stabilization. CRISPR-Cas—based systems may selectively destroy DNA carrying mobile ABR genes.

excision

Mecanismo de transferéncia @ Conjugation
Plasmids carrying
ABR genes can be
transfer | transferred into

bacteria from other
microbes. Transduction

Bacteriophages can accidentally package ABR
genes froma cell that they have infected and
transfer these genes to closely related bacteria.

replication l

Q :§
|

integration

| G

donor recipient

Recurrent HGT

ECr)mpensatory

mutation

cterial chromosome

Transmissdo horizontal da resisténcia bacteriana

‘Overexpression
transmembrane efflux pump
Bactams (meropenem), quinolones,
aminoglycosides, tetracycline antibiotics

v cline), and chloramphet

Plasmid

%
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// e
bacterium ok
 Bypass targets 0N
im (dihydrofolate reductase), P
dihydropteroate synthase) byt

polymyxin antibiotic class
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icao da Resisténcia Bacteriana

Métodos de Medicdo de Resisténcia

—

Placa com a sobrecamada

Discos de antibiéticos sao colocados
sobre a superficie

Incubar por 24-48 h

o teste exibe a alguns antibicti
indicada pela inibicao do crescimento bacteriano ao redor
[dos discos (zonas de inibigao), apés a incubagdo

Métodos de Medicdo de Resisténcia

» Método qualitativo: Método de difusio com discos
de Kirby-Bauer

+ Método quantitativo: Macrodiluigio.

Antibiograma

Macrodilui¢do

0 128 64 32 16

CIM

Concentragdo de
Ampicilina (ug/mL)

Teste de difusdao em disco de agar

Staphylococeus aureus

©
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Plano de iniciativas para vencer a resisténcia

Problema: * 2.049.442 doengas
#

2.023.000 mortes

Plano de iniciativas para vencer a resisténcia

* Estabelecimento de Programas de Prevencdo, grupos
dedicados a educag¢do em satde, prevenir infeccdes

Plano de iniciativas para vencer a resisténcia

* Detectar e responder rapidamente para reduzir a MDR em
gonorréia;

* Identificar intervengdes criticas contra M. tuberculosis
multi-resistentes, expandir avaliagdo de imigrantes e
refugiados;
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Plano de iniciativas para vencer a resisténcia

Avaliar impacto dos antibidticos no microbioma
e avaliar como usar os microrganismos para
controle

qz
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