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Dietas restritivas

Paleolitico [
S/gluten
S/ leite vaca
S/ carne
S/ peixe

Flexitarianos

Restricao energetica global (30 %) Ovolactovegetarianos
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FLORESTAS

Representa a extensao de
areas florestais necessarias
para o fornecimento de
produtos madeireiros, celulose
e lenka.

PASTAGENS

Representa a extensao de
dreas de pastagem utilizadas
parae a criagao de gado de
corte e leiteiroepara a
produgao de couro e produtos
de la.

OCEANOS

Estimativa de produgao
primaria necessaria para
sustentar os peixes e mariscos
capturados, com base em
dados de captura relativos a
espécies marinkas e de dgua
doce.

AREAS CONSTRUIDAS

Representa a extensio de
areas cobertas por
infraestrutura humana,
inclusive transportes,
kabitagio, estruturas
industriais e reservatorios
parae a geragao de energia
kidrelétrica.

AREAS AGRICOLAS
Representa a extenséao de
areas de cultivo usadas para
a produgao de
alimentos e fibras para
consumo humanro, bem como

pomopro.daf?od_crafso

Global Footpring Network
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Evidéncia

Dieta

Composicao adequada

Suprir as necessidades nutricionails
(isenta de aditivos ou contaminantes toxicos)

Independente do valor nutricional

Principios ativos: interferem ++ estado de
saude (ex.: alimentos funcionais)

Minimiza a incidéncia de doencas

Diminuicao fator de risco de d. cronicas
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» Membrana Nuclear

Fibra de
Cromatina

Evidéncia

(30 nm diam.)
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Evidéncia

- Epigenética

Grupo metil

ATCGCGTATCGATC¢

TAGCGCATAGCTAGC

EPIGENETIC MECHANISMS

\ \ ? / P veinigon

Histone

AC Acetyl group

COMPACTED CHROMATING DECOMPACTED CHROMATIN
Transcription OFF Yranscription ON

| Science in School | Issue. 2014 28:1-45
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Evidéncia

* Enmvironmental chemicals

EPIGENETIC MECHANISMS

o afoctod by these facton and prooeeses:
* Developmant [in uters, childhood)

DNA mottylation
Math y1 Sroup (an spgenetic tactor found

HEALTH ENDPOINTS
= + Cancer
. o Atoimmune diseuse
+ Mental disorders
* Disbiotes

EPIGENETIC
"’ FACTOR

Hixlones are peoters mound which
DNA can wind for compaction and

Qerw regulition

DNA maccesatie, geane macinve

HSTONE TAIL

DNA accessbie. gene actve

Histone modification

The binding of spigerstic facton 10 Mistons "talls”
akers the extent 1o which DNA is wiapped arcund
histones and the avallability of genes i1 the DNA
12 be activated
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Epigenética




Dietas restritivas: moda ou evidéncia?

Epigenetic
diet

Soy beans  Grapes Blueberries| | Green tea|| Turmeric

DNMT inhibition

- HDAC inhibition

miRNA regulation

HAT inhibition




Environmental Factors Affecting the Epigenome

Maternal Factors Toxins - Aging

l- L
" i
" /

--‘- i i '
o W .1

Genetics S EP%‘;‘:‘HFE - -, Epigenotype

.
F
iy
h

om (adult)

n Utere Mutrition Taxins, Iliness

Drugs

Diseases

Including
Cancer




Dietas restritivas: moda ou evidéncia?

Dietas restritivas

Paleolitico [ ‘
ten

S/glu

S/ leite vaca

S/ carne

Flexitarianos

.~ ... Ovolactovegetarianos
Restricao energeética global ( 30 %)
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Dieta do paleolitico




Dietas restritivas: moda ou evidéncia?
Dieta do paleolitico

50 <10 000 AC
Pre-historia

Australopithecus Homo habilis Homo erectus

150 a 200 000 A.C

1,8 milhdes de anos M Paleolitico

2,5 milhdes anos Neolitico
3,5-4,4 milhoes .

230 000 -30000A.C
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Vénus
Lespugue 4

Homo sapiens sapiens

40.000 A .C
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L= 9 6’
Nuts & Berries

The Caveman Diet

00000
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SN D)IETA PALEOLITICA

‘g‘ 4% Tubérculos, qastanhag e
s azeite de oliva

-------------------------------------------------

DIETA TRADICIONAL

1° Oleos, gorduras e ¢

2% Carnes, feijdes, ovos,
nozes, leite e dervados ,
8 Frutas e vegetals

3° Frutas v 4 B . e

e vegetais
El Came,

~ frango,
PEIXes e VoS

8° Pies, cerears,
arroz e massas
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 Neolitico 2 mil anos

10 mil anos

7,6 bilide
5 milhoes 200 milhoes 7 e "

2005
6,8 miliaga

inizio nascita delle societa nascita  caduta peste rivoluzione

civilta  rivoluzione urbane fondate  di Cristo |mpero bubbonica industrale
neolitica agricola  su economie agricole romano

1d.C.
200 1650
milioni 500 milioni

1700 1800 1900 1950

E. Cantarella, «Tempo-Spazio»,
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Homo sapiens: esperanca vida

- L T X

33 anos

]
| S— !

Vida
40.000 A .C I'I 10.000 a 4000 AC
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PIRAMIDE ALIMENTAR TRADICIONAL PIRAMIDE ALIMENTAR PALEOLITICA

5 - Oleos e gorduras;
lcares e doces

3-Cames
8 0Vos.

2 - Leite, 2 -Carne,
produtos . < s 7o peixese
lacteos b .~ ., frutos do mar

1-Frutase
\ hoq:w as

Base - Cereais, paes, tubéroulos e rafzes

Nutrientes 2018. 10 (58):1-19 Cardiovascular Diabetology 2009 8:35
Diabetology 2018 61(7):1548-1559.




Piramide da Dieta Mediterranica

Mensal

Seis copos

de égua dia Semanal

. 4 ol iy
Azeite - Oleos & 14
Frutas Cegumes Vegetais
Frutos Secos

Pao Arroz, Massas,

- = '-,‘A,i;;?‘*;“' e\ Grio, Milho, Cereais
& Actividade Fisica Diaria %

(e




Piramide

Alimentar &=y

Namero de porgbes
a0 dia recomendada
de acordo com a
faixa etaria,
segundo grupos da
Piramide Alimentar

e
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1a 3 anos ) Pré_escolares adolescentes

Cereais,paes, 5 529
tubérculos e raizes
Verduras e legumes 14 3.3 i
«Frutas
: Leites, queijos e iogure
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Moda
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Efeito “rebound”
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Efeito “rebound”
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Beneficios de dieta restritiva (30 %)
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Beneficios de dieta restritiva (30 %)

Caloric restriction

| 4 Y

Histone acetylation | Histone methylation

Hypermethylation of key ‘
regulatory genes such as ras ‘ HDACs f | Alterations of histone

methylation patterns influence
key gene expression

and p16/¥da

SIRTA T HDAC1 4

§ e §

Down-regulation of p53, Foxo, Ku70, and
p16™%4s: Up-regulation of "TERT and PGC-1a

!

Reversal of aberrant gene expression during aging
Mamlenanoe of chromatin stabmty

Delay of aging and aging-related diseases

Li Y, Daniel M, Tollefsbol TO - BMC Med (2011)
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Caloric restriction

Insulin/iGF1 pathway * HDAC activity t1 DNA methylation

, SIRT1 Deacetylation ¢
| Insulin resistance activation mutant p53 v v
Hypomethylation Hypermethylation

| FOXO ‘Dasostistes
L Insulin levels — il eactylates

< ! Mutant
(Cell death) Ak s

actlvaﬁon expressio

1 Apoptosis
suppressor genes

|/Oxidative: T ATP (TIGT and RUNX3)

stress production

4 '] &

Decreased incidence of age-related diseases
Increased longevity

The of Experimental Biology(2015); 218:59-70
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Dieta restritiva - periodos criticos

’ ‘ g/f/,,.
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Evidéncia

Dieta

Composicao desadequaria » __
aas essenciais (metionina)

Grupos metilo
transportadores (B12, acido folico)

_ _ Polifenois (resveratrol, catequinas),
Epigenetica — Genisteina

Aumenta a incidéncia de doencas

Aumenta o fator de risco de d. cronicas
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Filhos da “fome holandesa”




= DIStuncion enaotelial

- Estrés oxidativo

- Dieta inadecuada

- Resistencia a la insulina
- Disfuncién mitocondrial

Adecuado peso
al nacer

=)

Bajo peso
al nacer

catch-up growth

e

Menor capacidad

}
d
(=

Ambiente
extrauterino

TTHBS1
1COL12A1
TPf4

1eNOS

Células progenitoras

endoteliales

Cambios
epigenéticos

™

Disminucion de la
angiogénesis

| Densidad capilar

| Proliferacion vascular
| Diametro vascular

| Vasodilatacion

Mdusculo

| Tfam
INRF-1y 2

esquelético

- Hipertension
- Sindrome metabdlico

- Obesidad

Disfuncion

oxidativa

Resistencia
la insulina

a mitocondrial

- Enfermedad cardiovascul:

Endocrinol Nutr 2012;59(6):383-393
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Dietas restritivas

Paleolitico

S/glﬂt&n l

5/ leite vaca

S/ carne

Flexitarianos

.~ ... Ovolactovegetarianos
Restricao energeética global (30 %)
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U fera NeOLETICA.
revoldo agricol 2016

0 homem produz ' 21 bides de pessoos
0 que Consome 0besos/sobrepeso

15 bihGes de pessoas

dmihdesaC  2mihdesaC 1,8 milhdes a.C 2000 mil §C 10milaC :
australopitecos ,  homohabiis , - Homo Herectus Homo Sapigns _Homo Sapiens Sapiens  Revolyfao industrial sedentarios
Cérebro: 450 cm®  Cérebro: 750cm Cérebro: 1100cm®  Cérebro: 150cm®  Cérebro: 1500cm 3

ERA PALEOLITICA

0 homem vive do que & hatureza proporciona
(cagador-cotector)

finaocont.ocalonias
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COMIDA PRE

PALEOLITICO
INFERIOR

HISTORICA

PALEOLITICO

£oLTICO
10 SUPERIOR

Dieta do neolitico

NeouTICO

De 2.5 milbdes
2 200 =l anes
ards

Animais grande '

porte, raizes
sementes,
insectos

De 200milancs DedOmila
2 40 il atris 11 el atvie
Animais 50 % carne e
vegetais coletados
menores, frutas,

raizes,
sementes. Usam
pedras quentes
cozinhar

| |

De 1 1mil 2 8000 anos avrds

) 10,000 anes
Cultivo trigo,
cevada e arroz.
Inicio
domesticagcdo
dos animais
(vaca, cabras,
ovelhas)

Y Domesticacdo de

% frangos. Cultivo

I milho, Invencdo da
4 cerdmica e do

¥ cozimento dos grdos

y
.'/'-l
.

s 0 ’--'D.
& T

T - Sapr . - — Y WY A Ny B N® "W b - QB ™ @ NPt i@

2. 300 samen

Inicio da
produgdo
dos
lacticinios

Surg

6 000 amon

Producdo pdo, Surge
Oleos vegetais macardo

5 500 aon A50aes A000 s

Surge cerveja
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ReacoOes alimentares adversas
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Intolerancia alimentar

TESTE DE
INTOLERANCIA »
ALIMENTA™
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Reacao adversas alimentares

Dor/desconforto abdominal
Distensao abdominal

Flatuléncia

Alt. padrao das fezes (e diarreia)

Alergia/intolerancia alimentar
Sindromes associados ao gluten
Sindrome do intestino irritavel (Sll)
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Alergia alimentar

tipo | (IgE mediadas), misto (IgE/nédo IgE, eosinofilos) e tipo IV (hipersensibilidade retardada)

ex. :proteinas LV, ovo, soja, trigo, peixe, marisco, amendoins, nozes

Reacao alimentar adversa

Dorydesconforto abdominal
Distensdo abdominal, flatuléncia
Diarreia

Intolerancia alimentar

ex. : glaten (D celiaca, hipersensibilidade nao celiaca), lactose, FODMAPS
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Alergia alimentar

ex. :proteinas LV, ovo, soja, trigo, peixe, marisco, amendoins, nozes

IgE mediadas

Mista

Hipersensibilidade retardada



Dietas restritivas: moda ou evidéncia?

Intolerancia alimentar (causa ndo imunolégica)

Lactose

Cereais com gluten (dca celiaca ou sensibilidade ao
gluten nao Celiaca)

FODMAPS Sindrome do Intestino Irritavel
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Intolerancia alimentar

Lactose
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FINDINGS

moda ou evidéncia?

The Milk Mutation

Enjoying dairy in adulthood is a privilege that emerged relatively
recently in our evolutionary history. We depend on the enzyme

lactase to break down lactose, the sugar found in milk, but the human
body usually stops producing lactase after adolescence. In fact, most

of the world's adults are lactose-intolerant. Within the past 10,000

years, however, different populations of dairy farmers independently
evolved genetic mutations that kept lactase active throughout life.
Scientists have identified five such mutations, but there are likely
several more. Collectively, all these adaptations explain the
prevalence of lactose tolerance seen around the world today.

One of the so-called
lactase-persistence
mutations arose around
7500 years ago among
dairy farmers in a region
between Central Europe
and the northern Balkans.
This is the most common
lactase mutation in

Europe today.

Q, Alg‘

Three different lactase-persistence
mutations originated in sub-
Saharan Africa, the most common of
which spread rapidly through the
region in the past Z000 years.

Percent of Adult Population That Is Lactose-Tolerant

0 20 30 40 50 & 70 80 90

e 3 «
I PES,
g S eic §

The world’s first dairy farmers
lived in the Middle East and
North Africa between 10,000 and
8,000 years ago. They primarily
raised sheep, goats and cattle, but
at least one lactase-persistence
mutation likely sprung up among
camel herders.

Cientific American 2014: 311: 86 - 91
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Deficiéncia primaria da lactase

Worldwide prevalence of lactose intolerance in recent populations
(schematic)

30-60% :
B oo
- 80-100%
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Lactose
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ESPECIA

o~ loantes

Mimoss/ (Mimosa
BEMESPEC BEMESPECIAL
sem lacto: sem lactose’

—
BIMESHC NP0k
sem lactose’ m lactose’

o+ Todaa rigueza putrconal:
& sabor do lete ‘ Toda 4 riqueza pulriconsl
-l | ¢ sabor do leite

T «l

L Moy ienagyz
aw

,/,' 7 -
s

s iid /T
Lactose (3 GLUTEN (Ghe)
Oslociose 6

Lactosa FREE . -.u Certified
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The Gluten-Free Diet: Recognizing Fact, Fiction, and Fad
100

90 Interest over ime "Gluten

80 Free

Interest over time “Celiac
70 Disease”

60

50

40

30
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20

2005 2007 2009 2011 2013 2015
Year of Search

J Pediatrics. 2016:175: 206 -210, 2016
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f
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FrerieenetiaIea 414
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Para cada grupo de 100 pessoas 1 tem Doenca Celiaca e
pelo menos 6 tem Sensibilidade ao Glaten nao-celiaca.
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Reacao adversas alimentares

Gastrointestinal symptoms
!
Laboratory and Endoscopic
tests, Food diary
|
T RAST-Pri . * x
g i- h- ck Lactose breath test IgA tTG positivity + Laboratory and
IR TR Y ILY deﬁci + l
Diagnostic biopsy g | included in
] Rome III criteria
Food Allergy Lactose intolerancs l '}
1 1 Celiac disease FGID: IBS
alligmhmmc fo‘:é ‘gﬁm Elimination of 1
the diet lactose from the diet Ghaten-free diet FODMAPs elimination
i
Symptoms persist
!
Possible Gluten
Sensitivity
J Gastrointestin Liver Dis, 2015. 24 (3): 319-327 }

Gluten-free diet
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FODMAPSs: fontes alimentares e diagnostica

FODMAPs  Food sources rich in... Diagnosis

FOS wheat, rye, onions, garlic, artichoke Food history
GOS pulses Food history
Lactose milk, dairy Breath test
Fructose honey, apple, pears, watermelon Breath test

Sorbitol fruit with stone, candy/gums sugar-free, Breath test
apple pears

Mannitol candy/gums sugar-free, mushrooms, Food history
sprouts, mint

FOS: Fructo-oligosaccharides; GOS: Galactoolig
J Gastrointestin Liver Dis. 2015; 24(3):319-327
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Foods suitable on a low-fodmap diet

fruit

fruit

banana, blueberry,
boysenberry,
canteloupe, cranberry,
durian, grape,
grapefruit, honeydew
melon, kiwifruit, lemon,
lime, mandarin, orange,
passionfruit, pawpaw,
raspberry, rhubarb,
rockmelon, star anise,
strawberry, tangelo

Note: if fruit is dried, eat in
small quantities

excess fructose

fruit

apple, mango, nashi,
pear, tinned fruit

in natural juice,
watermelon

sweeteners
fructose, high fructose
corn syrup

large total
fructose dose
concentrated fruit
sources, large serves
of fruit, dried fruit,
fruit juice

honey

corn syrup, fruisana

minate foods containing fodmaps

vegetables

vegetables
alfalfa, bamboo shoots,
bean shoots, bok choy,
carrot, celery, choko,
choy sum, eggplant,
endive, ginger,
green beans, lettuce,
olives, parsnip, potato,
pumpkin, red capsicum
(bell pepper), silver beet,
spinach, squash, swede,
sweet potato, taro,
tomato, turnip, yam,
zucchini

herbs

basil, chili, coriander,
ginger; lemongrass,
marjoram, mint,
oregano, parsley,
rosemary, thyme

lactose

milk

milk from cows, goats
or sheep, custard,

ice cream, yoghurt
cheeses

soft unripened cheeses
eg. cottage, cream,
mascarpone, ricotta

s o

grain foods

cereals
gluten-free bread or
cereal products

bread

100% spelt bread
rice

oats

polenta

other
arrowroot, millet,
psyllium, quinoa,
sorgum, tapioca

fructans

vegetables
artichoke, asparagus,
beetroot, broccoli,
brussels sprouts,
cabbage,

fennel, garlic, leek,
okra, onion (all),
shallots, spring onion
cereals

wheat and rye, in large
amounts eg. brea
crackers, cookies,
couscous, pasta

fruit

custard apple,
persimmon,
watermelon
miscellaneocus
chicory, dandelion,
inulin, pistachio

milk products

milk

lactose-free milk*,
oat milk*, rice milk*,
soy milk*

*check for additives

cheeses

hard cheeses, and brie
and camembert
yoghurt

lactose-free varieties
ice-cream
substitutes

gelati, sorbet

butter substitutes
olive oil

galactans

legumes
baked beans,
chickpeas,
kidney beans,
lentils,

soy beans

other

tofu

sweeteners

sugar* (sucrose),
glucose, artificial
sweeteners not
ending in *-ol’

honey substitutes
golden syrup*,

maple syrup®,
molasses, treacle

*small quantities

poly

fruit

apple, apricot, avocado,
blackberry, cherry,
longon, lychee, nashi,
nectarine, peach, pear,
plum, prune, watermelon

vegetables
cauliflower, green
capsicum (bell pepper),
mushroom, sweet corn
sweeteners
sorbitol (420)
mannitol (421)
isomalt (953)
maltitol (965)
xylitol (967)

L]

IBS Self Help and Support Group - www.ibsgroup.org
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" LOW FODMAP

DIET CHART

PEAS
7

- &
f g (U(UMBtK

@ TﬂTOES
POLENTA MILLET
OO
.G :bQO
o0 QOO

(D
QUINOA Q CJ ¢ )

www.thegutprogram.com
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Gastrointestinal symptoms

!

Laboratory and Endoscopic
tests, Food diary

1

!

gb-RANT-Prick
test-Patch test

LM ] -." - - L}

Lactose breath test
Pusitivity

|

IgA tTG positivity +
Absence of IgA
deficiency +
Diagnostic biopsy

¥

Laboratory and
Endoscopic tests negative

|

Food Allergy

Lactose intolerance

1

1

Elimination of

Elimination of
lactose from the diet

L

Symptoms included in
Rome III criteria

2

1

FGID: IBS

|

Gluten-free diet

FODMAPs elimination

J Gastrointestin Liver Dis, 2015. 24 (3): 319-327

Symptoms persist ‘

!

Possible Gluten
Sensitivity

3

Gluten-free diet
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Dietas restritivas

Paleolitico [ ‘ Vegan
S/gluten
S/ leite vaca
Flexitarianos

S/ carne
S/peixe

Restricao energeética global ( 30 %) Ovolactovegetarianos
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1,2 % populacao portuguesa (2007: 0,3 %)
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571-495 AC

| ————

A A BRIy P o

Regime pitagorico: transmigracao das almas
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//\ Options For Vegetarians:

ggs and/or Dairy
including Yogurt,
Cheese, Cottage Cheese

Drink Water

Nuts, Peanuts, Seeds,
Peanut/Nut Butters

Beans, Peas, Lentils, Soy

Whole Grains including Rice,

Barley, Millet, Oats, Quinoa,
Bread, Cereal, Pasta

Fruits and Vegetables

Be physically
active.

Cook and
share meals
with family
and friends.

llustration by George Middleton
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Vegetariano
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60 min. de '(; Piramide Alimentar

atividade fisica o
por dia b ' (Vegan)

Leite de Soja 3 = ' Feijoes e
e Alternativas Similares

Vegetais
Legumes, verduras,
raizes, tubérculos

Graos

e Cereais

Beba de 6 a 8 copos de agua por dia
Limite ingestao de oleo e acucar
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LS. )
Conselhos |

-

Nutr Metab Cardiovasc Dis. 2017. 27(12):1037-1052
World Rev Nutr Diet2016;115:24-35.
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Efeitos benéficos sobre a saude

LimitacOes e riscos para a saude
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Efeitos benéficos sobre a saude
IMC mais baixo

Menor risco e < mortalidade por dca
cardiovascular

Tal como com semi-vegetarinos/flexitarianos

Diabetes Care 2009; 32:791-796
Public Health Nutr 1998:1: 33-41



Dietas restritivas: moda ou evidéncia?

Efeitos benéficos sobre a saude

LimitacOes e riscos para a saude
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Limitacdes e riscos para a saude

Crescimento Vit B12

Proteinas
(aas essenciais)

AGE (w3)
Suprimentos s
Ferro
ZINCo
Calcio

Vit D
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Crescimento

Dietas criancas vegetarianas tem menor
densidade energética

Ovo-lacto-vegetarianas: crescimento normal
desde a infancia até a vida adulta

Vegan: mais magros e mais baixos que os
(ovo) lacto-vegetarianos e omnivoros

American Academy of Pediatrics . Committee on Nutrition.
Pediatric Nutrition Handbook 7th edition, 2014

Am J Clin Nutr 1998; 48:811-8
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@ Défice Vit B12
B 0‘5"

O
"? ®° Alterages hematoldgicas
e Distlrbios neurologicos
Doenca cardiovascular
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/—DTHF \

5.10-
Methylene- Folate B12
THF cycle
Methionine
synthase
MTHFR 5-Methyl-
THF

Folate

!

Cardiovascular
effects,
pregnancy
complications

Dimethyl-
glycine

Methionine

Dietary
protein

!

DNA

Methyl group methY|a“0n

acceptor

Choline

R f
A\

Betaine

Cystathione

B6

N\
Cysteine

Methylate

Epigenetic
gene expression
changes

Altered
phenotype
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Vitamina B12 (cobalamina)

Vitamina B4;
(Cobalamina)

Adultos: 2,4 ug/dia
Gravidas e lactantes: 2,6 pg/dia
Crianca: 0,7 a 2 pg/dia

WHO/FAO 2004 Word Health Organisaion 279-288
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LimitacOes e riscos para a saude

Risco caréncia

Vit B12

Proteinas
(aas essenciais)

AGE (w3)
Ferro
Vit D
Zinco

Calcio

alk
(+ 15 a 35 % teor proteico)

sementes de linhaca (5ml/d)
ou canola, suplemento DHA

-

sk

(1,8 x superior de ferro)

J Am Diet Assoc 2001

€y DRI 2010
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Lactentes: suplementar com ferro (> 4 meses) e Vit. D

Vigilancia: omega 3, zinco
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Suplementar com ferro ( >4 meses) e Vit .D

Suplementar com vit. B12

Vigilancia : suprimento energético, proteico,
omega 3, calcio e zinco
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Moda

IT'S JUST CHEESE, MOM!
ALL THE KIDS IN SCHOOL
ARE WEARING IT!
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Moda

Daily Fibre
Need”
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