lema 7
Evolucidon humana y Nutricidon
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Glosario tema 7

1. Introduccion a la evolucidon bioldgica del ser humano
2. La nutricidbn como motor adaptativo
3. La nutricion a la luz de la evolucion

4. La nutricidon personalizada a la luz de la evolucion
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Introduccion a la evolucidn bioldgica del ser humano

El origen de las especies mediante la seleccidon natural
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Introduccidn a la evolucidn bioldgica del ser humano

“A esta conservacion de las variaciones y diferencias individualmente
favorables y a la destruccion de las que son perjudiciales, la he llamado

seleccion natural o supervivencia de los mas aptos”

Charles Darwin

Institutop«z<
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Introduccidn a la evolucidn bioldgica del ser humano

- La variacion genética dentro de las poblaciones naturales era un enigma para

Darwin y sus contemporaneos.

- La forma en que la meiosis produce la segregacion genéetica de los gametos en la

progenie de un hibrido (heterocigoto) aun no habia sido descubierto.

- Pensaban que la seleccion natural siempre debe favorecer la forma optima y por

tanto eliminar la variacion.

- Ademas, la teoria de la mezcla en la herencia era ampliamente aceptada. Si ésta
era correcta, entonces el efecto de cualquier nueva variante genetica se diluiria

y desapareceria en las generaciones posteriores rapidamente.

Institutoz«»
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Introduccidn a la evolucidn bioldgica del ser humano

Hoy conocemos los factores de cambio de las frecuencias genicas

en las poblaciones

Mutacion

Migracion

Seleccion Natural

Procesos sistematicos
(direccionales)

Institutoz«»
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Introduccidn a la evolucidn bioldgica del ser humano

Hoy conocemos los factores de cambio de las frecuencias genicas

en las poblaciones

— — Mutacion
Deriva Genetica
| Migracion
Endogamia
k(consangmmdad)ﬁ Seleccion Natural

Procesos dispersivos (azar) : 23
Procesos sistematicos

(direccionales)
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Introduccidn a la evolucidn bioldgica del ser humano

Se denomina Deriva Genetica a fluctuaciones de las frecuencias genicas a traves de

las generaciones, en poblaciones de tamano finito, producidas por el simple azar.

NutrnGenomica



Introduccidn a la evolucidn bioldgica del ser humano

Seleccion Natural

Los distintos genotipos poseen distinto valor adaptativo en

determinadas condiciones del medio

POR TANTO

se produciran cambios en la composicion genica de la poblacion

involucrada mientras persista la misma presion de seleccion.

Instituto Dt
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Introduccion a la evolucidn bioldgica del ser humano

Seleccion Natural

Table 7-1. Selected Examples of Disease Alleles

With Different Frequencies in Different Populations

Allele/Disease Population Variation
f3* allele of S-globin High in Africa, less common
gene (sickle cell elsewhere
anemia)

f¢ allele of -globin gene

Cystic fibrosis

Tay-Sachs disease

Choroideremia

Myotonic dystrophy

High in West Africa
specifically

High in European and U.S.
Caucasian populations;
low in Asian and African
populations; low in Finland

High frequency of several
alleles in Ashkenazi Jews;
low in most non-Ashkenazi
populations

Common in Finland; very
rare elsewhere

About 1 in 10,000-20,000 in
most populations, but > 1
in 1000 in parts of Quebec

Institutos«z»<
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Introduccion a la evolucion biologica del ser humano

Seleccion Natural

percent of
population
that has the

sickle-cell allele
(Hemoglobin S)

s+ D ss
B 12-14 I 48
B 10-12 2-4

g-10 | 0-2

o Areas with endemic
falciparum malaria

Distribucion del alelo de la anemia Distribucion del alelo de la malaria
falciforme (Hbs): principalmente en (causada por el Plasmodium
Africa, Oriente medio e India. falciparum):

Africa, Oriente Medio e India.

NutnGenomica



Introduccidn a la evolucidn bioldgica del ser humano

Seleccion Natural

HbA: HbS. 1
1 I[ 1..;raline_ o va-liine |
2 histidine histidine
3 leucine | . leucine
4 threonine | threcnine
T
Eritrocitos normales | proline | proline | }= Eritrocitos afectados
IR P |
| [—— por la mutacion Hbs
WA ST
7 glutamate
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Introduccion a la evolucidn bioldgica del ser humano

Somatic
tissue

I

y

Mutant
sector

\

_— l

| Normal
progeny

Germinal
tissue

& 7

Mutant

sector N\]

Normal
progeny

Mutant
progeny

| nSﬁtUtO P>
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Introduccion a la evolucidn bioldgica del ser humano

BSl 15-12

NUI 9.7
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La Nutricidn como motor adaptativo

Nutricion y Evolucion
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La Nutricion como motor adaptativo

Time [millions of years ago)

0.0

0.5

1.0

1.5

2.0

£.5

3.0

3.5

4.0

Modern chimpanzee
400 cc

G

Early H. sapiens
1,150cc

o

Modern M. sopiens
1,350cc

BRAINS GREW BIGGER—and hence more energetically
demanding—aver time. The madern human brain
accounts for 10 to 12 percent more of the body’s resting

energy requirements than the average

* Australopithecus afarensis australopithecine brain did.
385 cubic centimeters
1 1 1 1 1 1 1 1
7 9 11 13 15 17 19 21 23

Percent of Resting Energy Allocated to Brain

|
s NStitutop«#<
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La Nutricidn como motor adaptativo

NO SAGITTAL CREST

CHEEKBONES

|| SMALLER, MORE
THINLY ENAMELED
MOLARS

r 2 ]{A »

SMALL INCISORS AND CANINES

ROBUST AUSTRALOPITHECINES like A. boisei [left] had pronounced adaptations
to eating tough, fibrous plant foods. H. erectus [right], in contrast, evolved to eat
a softer, higher-quality diet—one that most likely featured meat regulariy.

Institutoz«»
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La Nutricidn como motor adaptativo

Intolerancia a la Lactosa

NutnGenomica



La Nutricidn como motor adaptativo

Cumulative proportion of individuals

1.0

0.8

High starch
Japanese
- == Hadza

European
American

0.6

0.4
Low starch

Biaka
— == Mbuti
Datog
— = Yakut

0.2

0.0 T T r T T T T

2 3 4 O 6 7 8 9 10
AMY1 diploid gene copy number

Perry et al. 2007. Nature Genetics 39, 1256 - 60
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La Nutricidn como motor adaptativo

a N Median Mean s.d.
0.30 0 High starch 133 7 6.72 2.35
B Low starch 93 5 544 2.04
0.25
w
©
3 0.20 -
=
i
£
© 0.15
=
O
8 0.10
o
a
0.05 I |
0.00 +—= I I I - o |
2 3 4 5 6 7 10 11 12 13 14 15

AMY1 d|p|0|d gene copy number INstituto <z

Perry et al. 2007. Nature Genetics 39, 1256 - 60 NutriGendmica



La Nutricidn como motor adaptativo

70% individuals with at least 6 copies of AMY1 in population with high starch diet.

35% individuals with at least 6 copies of AMY1 in population with low starch diet.
0.30

0.25

0.20 =

0.15

0.10

0.05 I |
0.00 +-
2 3 4
| NS t'tUtO avas i

Perry et al. 2007. Nature Genetics 39, 1256 - 60 NutriGendmica

Proportion of individuals

8 9

5 6 7 10 11 12 13 14 15
AMY1 diploid gene copy number



La Nutricidn como motor adaptativo

a. Japan, 14 copies (two alleles, 10 + 4)

d.Biaka, 6 copies (twice the same allele
with 3 copies)

g. Chimpancee, 2 copies (single-copy :
alleles)

L]
,
\
)
b
']
'

nstituto»«#
Perry et al. 2007. Nature Genetics 39, 1256 - 60 NutriGendmica



La Nutricidn como motor adaptativo

® | as caracteristicas gue mas nos distinguen de otros primates son
principalmente el resultado de la seleccion natural para aumentar la eficiencia
de la nutriciobn humana.

NutrnGenomica



La Nutricidn como motor adaptativo

® | as caracteristicas gue mas nos distinguen de otros primates son
principalmente el resultado de la seleccion natural para aumentar la eficiencia
de la nutriciobn humana.

e Se ha propuesto que muchos de los problemas de salud de las sociedades
modernas son consecuencia de una discrepancia entre lo que comemos v la
dieta paleolitica de nuestros ancestros.
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La Nutricidn como motor adaptativo

® | as caracteristicas gue mas nos distinguen de otros primates son
principalmente el resultado de la seleccion natural para aumentar la eficiencia
de la nutriciobn humana.

e Se ha propuesto que muchos de los problemas de salud de las sociedades
modernas son consecuencia de una discrepancia entre lo que comemos v la
dieta paleolitica de nuestros ancestros.

* Sin embargo, las poblaciones humanas modernas usan una gran variedad de
estrategias nutricionales

Instituto Dt
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L.a Nutricidon a la luz de la evolucion

Energy Intake : Energyfrom . Energyfrom Total Blood . Body Mass Index

Pepulation (kilocalories/day) ' Animal Foods : Plant Foods Cholesterol '  [weight/height
(%) : (%) ' (milligrams/deciiiter) : squared)

Note: Energy intoke figures reflect the odult overoge [males and females); blood cholesterol and body mass index [BMI) figures are given for males.
Healthy BMI = 18.5-24.8; overweight = 25.0-29.9; obese = 30 and higher.
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.3 Nutricidon a la luz de la evolucidn

+ Energy Intake : Energyfrom . Energyfrom . TotalBlood . Body Mass Index
Population ! (kilocalories/day) | AnimalFoods : PlantFoods : Cholesterol : [weight/height

: (%) : (%) ' (milligrams/deciiiter) : squared)

V : l

: i I

Turkana (Kenya) 1,411 80 20 186 18
Evenki (Russia) 2,820 41 59 142 22

INDUSTRIAL SOCIETIES
us. 2,250 23 44 204 26

Note: Energy intoke figures reflect the adult averoge (males and females); blood cholesterol and body mass index [BMI) figures are given for males.

Healthy BM| = 18.5-24.8; overweight = 25.0-29.9; cbese = 30 and higher.
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.3 Nutricidn a la luz de la evolucidn

+ Energy Intake : Energyfrom . Energyfrom . TotalBlood . BodyMass Index
Population ' (kilocalories/day) ! Animal Foods : PlantFoods : Cholesterol  [weight/height

(%) : (%) E (milligrams/deciiiter) . squared)

Turkana (Kenya) 1,411 80 20 186 18
Evenki (Russia) 2,820 41 59 142 22

INDUSTRIAL SOCIETIES
us. 2,250 23 44 204 26

Note: Energy intoke figures reflect the odult averoge (males and females); blood cholesterol and body mass index [BMI) figures are given for males.

Healthy BM| = 18.5-24.8; overweight = 25.0-29.9; cbese = 30 and higher.

Great diversity in diets ==)> Selective Pressure?
Genetic Adaptations? INstitutoi<z=<
NutnGendmica



| a Nutricidn a la luz de la evolucidn

Table 1 General paleolithic nutrition

Table 2 Paleolithic nutrition

Nutrient Typical Variation with Latitude Paleolithic’ Current US? Ratio
Protein (mg/d) (mg/d)
Animal Very High Positive MINERALS
Vegetable Moderate Negative Calcium 1622 920 1.8
Fat Copper 12.2 1.2 10.2
Total Moderate to High  Positive Iron 87.4 10.5 8.3
(~ Mediterranean vs. Magnesium 1223 320 3.8
E. Asian) Manganese 13.3 3.0 4.4
C20 & Very High Positive Phosphorus 3223 1510 2.1
C22 LCPUFA' Potassium 10500 2500 4.2
n-6:n-3 Ratio ~] Positive Sodium 768 4000 0.2
Serum Cholesterol Zinc 434 125 3.5
Raising FA Low Positive VITAMINS
Cholesterol High (~ US levels) Positive Ascorbate 604 03 6.5
Carbohydrate Folate 0.36 0.18 2.0
Cereals None to Minimal Negative Riboflavin 6.49 1.71 3.8
Vegetables & Thiamin 3.91 1.42 2.8
Fruits Very High Negative Vitamin A 17.2 7.8 22
Dairy Foods None After Infancy - Vitamin E 328 8.5 39
Refined Sugars ~ None (Honey) -~ ! based on 3000 kcal/d, 35 % animal: 65 % plant subsistence
Fibre Very High Negative ? average of US men and women; Food and Nutrition Board, 1989
Micronutrients Very High Negative
Phytochemicals  (Probably High) (Probably Negative)

'long-chain polyunsaturated fatty acids

Institutos«z»<
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| a Nutricidn a la luz de la evolucidon

Table 1 General paleolithic nutrition

Nutrient Typical Variation with Latitude
Protein
Animal Very High Positive
Vegetable Moderate Negative
Fat
Total Moderate to High  Positive
(~ Mediterranean vs.
E. Asian)
C20 & Very High Positive
C22 LCPUFA'
n-6:n-3 Ratio ~] Positive
Serum Cholesterol
Raising FA Low Positive
Cholesterol High (~ US levels) Positive
Carbohydrate
Cereals None to Minimal Negative
Vegetables &
Fruits Very High Negative
Dairy Foods None After Infancy -
Refined Sugars  None (Honey) -
Fibre Very High Negative
Micronutrients Very High Negative
Phytochemicals  (Probably High) (Probably Negative)

'long-chain polyunsaturated fatty acids

Instituto <<
NutnGenomica



| a Nutricidn a la luz de la evolucidn

Table 1 General paleolithic nutrition

Nutrient Typical Variation with Latitude
Protein
Animal Very High Positive
Vegetable Moderate Negative
Fat
Total Moderate to High  Positive
(~ Mediterranean vs.
E. Asian)
C20 & Very High Positive
C22 LCPUFA'
Serum Cholesterol
Raising FA Low Positive
Cholesterol High (~ US levels) Positive
Carbuhidratﬂ
Vegetables &

Fruits Very Hi Negative

Refined Sugars  None (Honey) -

Fibre Very High Negative
Micronutrients Very High Negative
Phytochemicals  (Probably High) (Probably Negative)

'long-chain polyunsaturated fatty acids

NutnGenomlca



.3 Nutricidon a la luz de la evolucidn

Table 1 General paleolithic nutrition
Nutrient Typical Variation with Latitude

Vegetable Moderate Negative
Fat
Total Moderate to High  Positive
(~ Mediterranean vs.
E. Asian)
C20 & Very High Positive
C22 LCPUFA!
n—6:n-3 Ratio ~1 Positive
Serum Cholesterol
Raising FA Low Positive
Cholesterol High (~ US levels) Positive
Carbohydrate
Cereals None to Minimal = Negative

Dairy Foods None After Infancy -
Refined Sugars  None (Honey) -

Fibre Very High Negative
Micronutrients Very High Negative
Phytochemicals  (Probably High) (Probably Negative)

'long-chain polyunsaturated fatty acids

Institutos«z»<
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| a Nutricidn a la luz de la evolucidn

Table 1. Comparison of Diets

Low-carbohydrate Traditional low-fat Traditional
Hunter-gatherer (Atkins diet) (Ornish diet) Mediterranean
Protein (%) High (19-35) Moderate (18-23) Low (<15) Moderate (16-23)
Carbohydrates (%) Moderate (22-40) Low (4-26) High (80) Moderate (50)
Total fat (%) Moderate (28-47) High (51-78) Low (<10) Moderate (30)
Saturated fat Moderate High Low Low
Monounsaturated fat High Moderate Low High
Polyunsaturated fat Moderate Moderate Low Moderate
Omega-3 fat High Low Low High
Total fiber High Low High High
Fruits and vegetables High Low High High
Nuts and seeds Moderate Low Low Moderate
Salt Low High Low Moderate
Refined sugars Low Low Low Low
Glycemic load Low Low High Low
Institutoz«#<
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.3 Nutricidn a la luz de la evolucidn

Table 1. Comparison of Diets

Low-carbohydrate Traditional low-fat Traditional
Hunter-gatherer (Atkins diet) (Ornish diet) Mediterranean
Protein (%) High (19-35) Moderate (18-23) Low (<15) Moderate (16-23)
Carbohydrates (%) Moderate (22-40) Low (4-26) High (80) Moderate (50)
Total fat (%) Moderate (28-47) High (51-78) Low (<10) Moderate (30)

Saturated fat Moderate Hiih Low Low

Pﬁlﬁnsamrated fat Moderate Moderate Low Moderate

Total fiber High Low
Fruits and vegetables High Low
Nuts and seeds Moderate Low
Salt Low High

High High
High High
Low Moderate
Low Moderate

Refined suiars Low Low Low Low

NutnGenomica



| a Nutricidn a la luz de la evolucidn

Table 1. Comparison of Diets

Low-carbohydrate Traditional low-fat Traditional
Hunter-gatherer (Atkins diet) (Ornish diet) Mediterranean
(Protein(%)  High(1935)  Moderate (18-23) ~ Low(<l5)  Moderate (16-23)

Carbohydrates (%) Moderate (22-40) Low (4-26) High (80) Moderate (50)
Total fat (%) Moderate (28-47) High (51-78) Low (<10) Moderate (30)
Saturated fat Moderate High Low Low
Monounsaturated fat High Moderate Low High
Polyunsaturated fat Moderate Moderate Low Moderate
Omega-3 fat High Low Low High
Total fiber High Low High High
Fruits and vegetables High Low High High
Nuts and seeds Moderate Low Low Moderate
Salt Low High Low Moderate
Refined sugars Low Low Low Low
Glycemic load Low Low High Low

NO SE HA ENCONTRADO ASOCIACION ENTRE EL RIESGO DE ENFERMEDAD

CARDIOVASCULAR E INGESTA DE CARNE, COLESTEROL O GRASA
Instituto <<
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.3 Nutricidon a la luz de la evolucidn

Table 1. Comparison of Diets
Low-carbohydrate Traditional low-fat

(Atkins diet) (Ornish diet)
Protein (%) Moderate (18-23)
Carbohydrates (%) Low (4-26)
Total fat (%) High (51-78)
Saturated fat High
Monounsaturated fat Moderate
Polyunsaturated fat Moderate
Omega-3 fat Low
Total fiber Low
Fruits and vegetables Low
Nuts and seeds Low
Salt High
Refined sugars Low

Glycemic load _ Low

Institutos«z»<
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| a Nutricidn a la luz de la evolucidn

P<0.001 for both comparisons with the low-fat diet

”.yt"‘t..n-.

Mean Weight Change (kg)
A

-~ Low-fat diet
-7 -~ Mediterranean diet
-4~ Low-carbohydrate diet
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Shai et al. Weight loss with a low-carbohydrate, Mediterranean, lnStItUtOL ’ s
or low-fat diet. N Engl J Med (2008) vol. 359 (3) pp. 229-41 NutnGendmica



| a Nutricidn a la luz de la evolucidon

~&- Low-fat diet

A HDL Cholesterol B Triglycerides -~ Mediterranean diet
20- —4&— Low-carbohydrate diet
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| a Nutricidn a la luz de la evolucidn

Genotipo Ambiente
Epigenetica
Fenotipo
Instituto!
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| a Nutricidn a la luz de la evolucidn

Epigenetica

Estudio de las alteraciones reversibles y
heredables en la expresion genica y que son
independientes de la secuencia de ADN.

NutrnGenomica



L.a Nutricidon a la luz de la evolucion

UN EJEMPLO PRACTICO: Receptores del sabor amargo

Taste pore

Circumvallate
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| a Nutricidn a la luz de la evolucidon

UN EJEMPLO PRACTICO: Receptores del sabor amargo

O
ienomica
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| a Nutricidn a la luz de la evolucidon

UN EJEMPLO PRACTICO: Receptores del sabor amargo

tOR<>
1Ienomica
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| a Nutricidn a la luz de la evolucidn

Geneética de la capacidad de detectar el sabor amargo

Posicion SNP Cambio SNP Cambio codon Cambio AA

145 (rs713598) C/G CCA/GGA Prolina / Alanina
785 (rs1726866) CIT GCT/GTT Alanina / Valina
886 (rs10246939) G/A GTC/ATC Valina / Isoleucina

PAV AVI

“Taster” “NonTaster”

Instituto <z«
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.3 Nutricidon a la luz de la evolucidn

0% 100%
AVI PAV
“NonTaster” “Taster” Instituto <<
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| a Nutricidn a la luz de la evolucidn

Preference ratio (%)

90+

60 -

40 -

20 -

Bitter receptor

="
-
-
-

S350

Bitter tastant

IIIII

0.1

| IIIIIII

1

1 1 IIIIIII

10

Bitter tastant (mM)

Bitter receptor
in sweet cells

Wild-type control

Bitter receptor

* in bitter cells
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| a Nutricidn a la luz de la evolucidn

Taste

Umami

Sweet

Bitter®

Sour

Receptor(s) Class of tastant

Ti1R1+T1R3 Amino acids

Nucleotide enhancers
T1R2+T1R3 Sugars?

Artificial sweeteners

D-amino acids

Sweet proteins®

T2R5Y

T2R8%, T2R4, T2R44

T2R16

T2R38

T2R43,T2R44

Not known Other toxic/noxious
romnniinde

PKD2L1 Acide

Examples of tastants

L-Glutamate, L-AP4, glycine’, L-amino acids’
IMP, GMP, AMP
Sucrose, fructose, glucose, maltose

Saccharin, acesulfame-K, cyclamate?, aspartame*

D-Phenylalanine, D-alanine, D-serine (also some selective L-amino
acids)

Monellin, thaumatin, curculin

Cycloheximide

Denatonium

Salicin®
PTC:
Saccharin

Quinine, strychnine, atropine

Citric acid, tartaric acid, acetic acid, hydrochloric acid

NutrnGenomica



| a Nutricidn a la luz de la evolucidn

Calculo de la Odds Ratio (OR)

Fumadores (casos)

No Fumadores (control)

PTC +

A

C

PTC -

Odds de fumadores / no fumadores en PTC+ es A/C
Odds de fumadores / no fumadores en PTC- es B/D

Odds Ratio de fumadores / no fumadores en PTC+ vs PTC- es A/C

B/D

Instituto <z«
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| a Nutricidn a la luz de la evolucidn

Calculo de la Odds Ratio (OR)

Fumadores (casos) No Fumadores (control)

PTC + 3 3

PTC - 20 2

Odds de fumadores / no fumadores en PTC+ es 3/3 =1

Odds de fumadores / no fumadores en PTC- es 20/2 = 10

Odds Ratio de fumadores / no fumadores en PTC+ vs PTC- es 1 = 0,1

10
Odds Ratio es por tanto 0,1:1 (10 veces menos probable ser fumador si se tiene capacidad
de detectar sabor amargo)

Instituto <z«
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La Nutricion PERSONALIZADA a la luz de la evolucion

Mosaico en el suelo del Jordan Hall of Science de la Universidad de Notre Dame, con la leyenda
"Nothing in Biology makes sense except in the light of evolution - Theodosius Dobzhansky
1972

Instituto <<
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La Nutricion PERSONALIZADA a la luz de la evolucion

 Publicado en 1996

* New York Times Best ms ﬁ“!")“s

Seller

 Mas de 7 mi
copias vend

diomas

llones de ' sn“ﬁumﬂls
idas v m

 Disponible en mas de 50 numnnm:l““

UN PROGRAMA INDIVIDUALIZADO PARA MANTENERSE

nstit S MRME.Y LOGRAR EL 1RO 1IE

o CATHERINE WHITNEY
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La Nutricion PERSONALIZADA a la luz de la evolucion

105 GRUPOS

SANGUINEDS
.

ALINMENTAGION

NUTRIGENOMICA

Y NUTRIGENETICA

Hacia una nutricion
personalizada

PETERJ DADAMI]

o8 CATHERINE WHITNEY
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La Nutricion PERSONALIZADA a la luz de la evolucion

IF
St

Fercent of
population

that has the
0 blood type

I 7050
B co0-a0 . ao-100

f(0) = 63%
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La Nutricion PERSONALIZADA a la luz de la evolucion

Percent of o ._
population " ‘
that has the - f
A allele

0-5 -EEI 25 -SEI 35

5-110 -1520 f B 25-50 [ a5-40+

f(A) = 21% Institutos«z»<
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La Nutricion PERSONALIZADA a la luz de la evolucion

Fercent of
population

that has the
H allele

f(B) = 16% Institutos«z»<
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L.a Nutricidn PERSONALIZADA a la luz de la evolucidon

1. Solo tipo O (sin antigenos A 0 B) -> alta frecuencia
2. 20.000 BC - Mutacion A (Europa Central)
3. 10.000 BC - Mutacion B (Asia - Japon)

4. 1.500 AC - Mezcla tipos sanguineos - Origen grupo AB

Institutoz«»
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La Nutricion PERSONALIZADA a la luz de la evolucion

Blood Group | Corresponding Diet Recommendations (General)

Number of Food ltems

30 -

25

20

15

10

O

A

B

AB

High in animal protein; low in grains
High in grains, fruits and vegetables
High in dairy products

Combine the Type-A and B diets

¥ Fruit & Vegetables
Grains
| ® Dairy
= Meat

Type-A Diet

Type-B Diet Type-AB Diet Type-O Diet
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L.a Nutricidn PERSONALIZADA a la luz de la evolucidon

ABO Genotype, ‘Blood-Type’ Diet and Cardiometabolic
Risk Factors

Jingzhou Wang, Bibiana Garcia-Bailo, Daiva E. Nielsen, Ahmed ElI-Sohemy*

Department of Nutritional Sciences, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada

January 2014 | Volume 9 | Issue 1 | e84749

Type-A Diet 429, BMI
Blood pressure
Waist circumference
Serum cholesterol
Serum triglycerides
Serum insulin

Type-B Diet I A =

Type-AB Diet 39, Blood pressure
Serum cholesterol

Serum triglycerides
Serum insulin

PR

Type-O Diet 45% Serum triglycerides _
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L.a Nutricidn PERSONALIZADA a la luz de la evolucidon

Las dietas de tipo A, AB y O (90% es Espana) estan
asociadas con perfiles cardiometabdlicos favorables.

L os efectos beneficiosos de una dieta de un tipo de
sangre concreto no difieren tanto si se da a una persona
CON €se MISMO grupo sanguineo 0 a una persona de otro

grupo.
Asi que ...

Las dietas de los grupos sanguineos son solo dietas
‘prudentes” cuyo efecto no tiene nada que ver con €l tipo
de sangre de una persona
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lema 7
Evolucidon humana y Nutricidon
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