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Papel de um carcindgeno

* Interacao com DNA;

« Ativacao por enzimas celulares:

— Iniciagao 4 Chemical Carcinogens

— Promoca iati
omoc¢ao DNA Da % 4—Rad|at|on

¥~ Infectious Agents

\Pomt Mutation Translocatlon Amplification

Transformation
burns@usp.br



 Sir Percival Pott - 1775

 Industria quimica

* Producao experimental de
tumores cutaneos

« Estagios da carcinogénese:

— |Iniciagao
— Promocgao
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X

Group 1 No tumors
Group 2 XYVYYVYVYY Tumors
Group3x Yyvyvyvyyvyy ﬂ
Group 4 YYVYVYVVYYX No tumors
Group 5 YYYVVYVY No tumors

Time =

X = Application of initiator
(polycyclic hydrocarbon)

Y = Application of promoter

(Croton oil)
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Indiator
(e.g. methyicholanthvene)
 Iniciacao
— Dano ao DNA g
 Promocao

— Alteracdes histologicas (displasia)

« Transformacao maligna:
— Formacao de tumor visivel

Promotion

\
Carcinoma * 'A{:"S ._/|N
Oo l..., BA

burns@usp.br



T Carcinogénese uimica

 Iniciacao
— Exposicao a agente iniciador
— Célula “iniciada” (lesao irreversivel do DNA, mutacao), com
potencial de originar tumor
— Iniciacao da carcinogénese nao é suficiente para formacao de tumor

 Promocao
— Promotores — inducao de tumores em células iniciadas, ndo sao
tumorigénicos sozinhos

— Nao promovem lesao do DNA
— Aumentam a proliferacao de células iniciadas
— Células suscetiveis a novas mutacoes
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« Ligacéao eletrofilica

H

Foreign
chemical

Cytochrome

P450
@ Substancetobe @) An iron atom €© Oxygen bindsto ) Reaction with © The substance
oxidized binds to (Fe*) in cytochrome  the iron atom in another electron (e”) being oxidized is
cytochrome P450.  P450isreducedby  cytochrome P450.  and two protons (2H*)  hydroxylated and

an electron (e-). leads to the production  released.
of a water molecule.
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« Ligacéao eletrofilica
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- Single-strand
break

Link between
adjacent bases

Crosslink betweaeen
DNA strands

- DOoUuble-strand
break

Hydroxylated
base

Missing base
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: External signaling
” molecule

v Receptor

OUTSIDE OF CELL

Phorbol ester

Phorbol esters mimic the action of DAG,
binding to and continually activating
protein kinase C directly.

Plasma
membrane

INSIDE OF CELL

/
/
/
4

@ The binding of external
signaling molecules to certain

receptors leads to activation
of phospholipase C.
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€ DAG activates protein
kinase C, which triggers
events leading to cell
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(2] Phospholipase C cleaves
the membrane lipid PIP, to

produce diacylglycerol
(DAG).




Iniciador

Reparacao 1

do DNA -

Morte
celular

Promotor

Alteracao permanente >
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* Principios da Carcinogénese Quimica
— Dose dependéncia
— Tempo de desenvolvimento

— Especificidade de 6rgao
Ll > 5 years
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Years after initial exposure
to 2-naphthylamine \l A

burns@usp.br 3,
{ USP BAURU




« Carcinogenos de acao direta:
— Agentes alquilantes: Ciclofosfamida

* Pro-carcindgenos (ativacao)
— Hidrocarbonetos policiclicos — Benzopireno
— Aminas aromaticas, corantes - Benzidina
— Produtos naturais: Aflatoxinas
— QOutros: Cloreto de vinil, turpentina etc
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!arcmogenese QUImICa

« Aflatoxina

— Produzida por Aspergillus flavos, endémicos em regioes de
clima quente e umido
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« Radiacao ionizante - disjuncédo - fusao aleatoria 2>
mutacao

N
§ —> §§\ —> ﬁ_} Neoplasia

Mutacoes

* QOperadores de raio X — Leucemia
« Radio-isotopos — Carcinoma de tiredide
« Explosdo admica — Cancer de pele, leucemia
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« Raios Ultravioleta
— Tipo de Raios UV —-UVB
— Intensidade de exposicao
— Tipos de pele
— Mutacoes ras e p53
— Exemplos:
* Ca epidermoide, Ca basocelular e Melanoma
e Ca papilifero de tiredide — Chernobyl e Goiania
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mgen es Carcinogénicos Bioldgicos

* DNA VIRUS:
— Papilomavirus (HPV)
— Virus da Hepatite B (HBV)
— Virus de Epstein-Barr (EBV)
— Herpes Virus do Sarcoma de Kaposi (KSHV-8)

* Integracao de seqliéncias de DNA viral
— Nao completam ciclo viral = infeccao latente

— SO expressam genes transcritos no inicio do ciclo —
Genes Precoces
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RNA VIRUS

* Virus da Hepatite C (HCV)
— Inflamacdo Cronica — Interleucinas/ Fatores de Crescimento
— Proteinas Transformadoras

e Virus da Leucemia de Células T Humana tipo 1 (HTLV-1)

— Retrovirus Murinos — HTLV-1

— Integracao de c-DNA viral — Integracao Clonal

— v-oncogenes — gag, pol, env, TAX

— Proximidade a c-oncogenes - Transcricao de genes de proliferacao
* c-FOS
e Ciclina D1
* pl6ink
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T Agentes Carcinogénicos Biologicos |

PAPILOMAVIRUS HUMANO - HPV

* Mais comum virus de transmissao sexual
 DNA dupla hélice

* Mais de 100 tipos

* 35 tipos anogenitais

e 16 tipos podem induzir carcinogénese

* Presente em 15-20% das mulheres e em 99,7% dos

carcinomas de colo uterino
MEDICINA

{ UsP BAURU

burns@usp.br



Agentes Carcinogénicos Bioldgicos
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