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Conflito de Interesse

Nada a declarar




AGENDA

* Rever conceito de programacao metabodlica

* Descrever quais consequéncias a programacao
metabolica acarreta




PROGRAMACAO METABOLICA

* Hipotese do gendtipo poupador (thrifty genotype),
proposta pelo geneticista James V. Neel

* Em épocas remotas, selecao natural teria preservado
um genotipo especifico para poupar energia.

* Desta forma, um grupo de pessoas estariam
“protegidas” da fome

Diabetes mellitus: a thrifty genotype rendered detrimental by progress?
Am J Hum Genet, 14:356-362, 1962
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* Na existéncia de abundancia alimentar, este genotipo
estaria inadequado e levaria ao aparecimento de
diabetes tipo 2.

e Posteriormente esta mesma teoria teria sido usada
para explicar obesidade.

e Genotipo fantastico para periodos de fome e
especialmente “fetos famintos”.

Diabetes mellitus: a thrifty genotype rendered detrimental by progress?
Am J Hum Genet, 14:356-362, 1962




ORIGEM DESENVOLVIMENTISTA
DA SAUDE E DA DOENCA

Daily Average, kcal

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Month and Week of Ration

Dutsch Famine

300.000 jovens de 19 anos expostos
3 fome holandesa de 194 4 945 e
examinados ao ingressar no Exército

Ravelli et al., NEJM, 1976




ORIGEM DESENVOLVIMENTISTA
DA SAUDE E DA DOENCA

* Se expostos a fome durante o ultimo
trimestre da gestacao e primeiros meses de
vida - grupo praticamente nao apresentava
obesos

* Mas, se expostos a fome na primeira metade
da gestacao, apresentavam altos niveis de
obesidade

Ravelli et al., NEJM, 1976
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e Na década de 80, David
JP Barker propoe a
hipotese do fenodtipo
poupador (hipotese de
Barker)

Type 2 diabetes mellitus: the thrifty phenotype hypothesis.
Diabetologia 35:595-601,1992




Hipotese de Barker

Razao de chance para a sindrome meta
acordo com o peso de nascimentc

homens nascidos em Hertfordsh
para o IMC adulto).
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Hipotese de Barker

e Suas publicacoes iniciais da década de 80, levavam a
acreditar que a reducao do crescimento fetal estaria
associado ao aparecimento de doencas cronicas na
vida adulta.

Barker DJ, Winter PD, Osmond C, Margetts B, Simmonds SJ.
Lancet. 1989;2(8663):577-80
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{ipotese do catch-up growth- Cianfarini e col.

O Children ko SGA who
achieved catch-up growth

B Children borm SGA wha did not
achieve catch-up growth

ao nascimento -
| I m H
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Fic. 6. Cortisol, TSH, and free T, concentrations in a case-control
study of 20 children borm BGA whoe achieved catch-up growth and 20
who did not, matched for age, gender, pubertal status, and BMIL *, P =
0.04 compared with those who achieved catch-up growth. [Repro-
duced with permission from Cianfarani ef al. (166).]
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Fiz. 7. Insulin resistance in the Haguenau study of individuals born small for gestational age. A, Fasting insulin concentrations in 724 adults
born SGA and 689 born AGA. B, Peripheral glucose uptake during hyperinsulinemie elampe in 26 individuals born SGA and 25 born AGA. The
left-hand graphs represent individual values, and the righé-hand graphs represent the mean values observed in the two groups. Black circles
and bars, SGA; open circles and bars, AGA. kgffm, Kilograms fat-free mass. *, P = (.05 compared with individuals born AGA. [Reproduced with
permizsion from Levy-Marchal and Czernichow (204).]
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e Resposta metabdlica

— Resisténcia insulinica

— Reducao dos transportadores musculares de glicose
— Eventual exaustao de células B

— Sindrome metabdlica

Insulin Resistence in short children with intrauterine growth retardation.
J Clin Endocrinol Metab 82:402-406,1997




Malnutrition

Survival and
Limited supply of glucose -----m= development of vital
' organs (brain)

Reduced insulin [GF system switched off
production |

Intrauterine growth retardation

Paostnatally

Adequate nl.lrmanrsupply— ——————————————————— 1

Y

Increased insulin IGF system switched on = Catch up growth

Production |

Insulin resistance .- --Insulin-like actions +
IGFEP-3 fragments
Frgure 1 Schematic representation of “catch-up growith™ hypothesis. Adeguate postnatal

nutrient supply activates IGF system, leading to catch-up growth and insulin resistance.
IGF: insubn-ltke groweh factor; IGFBP-3:insulin-like growth factor binding protein-3.
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RESUMO
— SITUACOES ESTRESSORAS INTRA-UTERINAS

— ALTERACAO DA HOMEOSTASE (IMPRINTING)
* |GF
e Cortisol

* |Insulina

— ALTERACOES NEONATAIS
— ALTERACOES NA VIDA ADULTA
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mudancas

fenotipicz
mudan




Epigenética

Modificacao funcional do DNA, que nao envolve
alteracOes de sequéncia de nucleotideos e com
duas principais caracteristicas:

recepcao de influéncias ambientais e

transmissao transgeracional

Meany MJ. 2010




Epigenética

Heritable silencing




exposure to growth and metabolism

a DNA methylation differences

—CDH23 — RFTN1
—CPT1A — SMAD7
—INSR  —KLF13
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Last menstrual period

Nov'44 Dec'44 Jan'd5 Feb'd5 Mrt'45 Aprd5 May'45
Daily rations (kcal per day) and average temperature (°C)

Official daily government
ration (kcal per day)
Average temperature
°C

Nov'44 Dec'44 Jan'4d5 Feb'4d5 Mrt'45
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» CONSEQUENCIAS
— Hipospadia/Criptorquidismo
— Baixa estatura
— Adrenarca prematura
— Puberdade precoce
— Funcao reprodutiva
— Sindrome metabdlica
— Tumores germinativos
— Depressao







