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WORLD IS FAT o o

More people in the developing world are now overweight
than hungry. How can the poorest countries fight obesity?

OBESITY SPREADS ACROSS THE GLOBE

People who 2re overweight { possessing 2 body mass index, or BMI, of 25 parts of Latin America, North Africa and the Middle East, the problem

or higher) or obese {2 BMI of 30 or higher) are now just 2s commoninmany  has triggered 2n upsurge in diabetes, heart disease and other ilinesses.
developing countries 2 they are in the U.S., Canada and Ewape. In |arge

Obesity rates are also rising quicklyin Ching, Indiz and other Asian nations.

Fencentage of adults wha are overweight or dbeseby country
[ N N R
Nodata <1l 10193 20-25  30-#/5 4489 50544 il
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Incremento de la obesidad; en |&, infancia
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Australia
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Lancet 2002; 360: 473-82




Obesidad, sindrome metabdlico y diabetes: implicaciones
cardiovasculares y actuacion terapéutica

r~ Latinoamérica
y el Caribe

Casos de diabetes (en millones
ue personas) en 2000 y predicciones
para el 20302,

Alegria Ezquerra E et al. Obesidad, sindrome metabdlico y diabetes

Rev Esp Cardiol. 2008;61(7):752-64



La Nutricion y el origen temprano de las
enfermedades cronicas no transmisibles

 Dado el conocimiento actual podemos
encontrar sentido al dicho:

“somos lo que comemos”,
incluso podemos decir que:

“somos lo que comieron nuestros padres y
nuestra abuela”,

dado que el efecto epigenético perinatal
podria afectar a la tercera generacion.
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En “El origen de las especies” (1859)
Darwin establecié las bases para la
comprension de la existencia y éxito de
las diversas especies.

A pesar de la mirada estrictamente
genética que molded la ciencia
biomédica durante el siglo xx,

Darwin propone que la «ley superior»
del origen de las especies seria

«la adaptacion a las condiciones de
existencia» mas que la «seleccion
natural» de caracteristicas heredables.




SPECIAL ARTICLES

DEATH-RATES IN GREAT BRITAIN
AND SWEDEN
SOME GENERAL REGULARITIES AND THEIR
SIGNIFLCANCE
By W. 0. Krruack, D.8¢, Aberd., F.R.8, Edin.

CEEMIST T0 THE RESEARCH LABORATORY OF TII ROVAT. COLLECR
OF PHYSICIANS OF EDINBURGH

A, G. McKexprick, D.fe, Aberd,, M.B. Glasg.,
F.R.CP., FR in.

LIEUT.-COLONEL, LM, (RETD.) ; RINIENDENT OF THE
LARDRATORY | AND

P. L. McKivray, MD. Glasg., D.P.H,

MEDICAL OFFICER (STATIRTICS) OF THE DEPARTMENT OF HEALTH
POR SCOTLAND

Tk object of this paper is to draw attention to
certain regularities in the vital statistice of Great
Britain, and to indieate their possible significance
in interpreting the past and predicting the future,
For purposes of comparigon the vital statistics of
Bweden bave heen examined from & similar point of
view, and it will be shown that corresponding
regularities seem to exist, though partly obseured by
gome influence the nature of which we are not in a
position to identify.

The raw material of this investigation consisted of the
gpecific death-rates at each period for England and Wales
from 18451 for Seotland from 1860,? and for Sweden from
1781, these being the earliest periods for which reliable
statistics are available, As the effects which it is intended
to investigate are the general tendencies, and as emphasis
is mot heing laid on small variations, it has been considered
suflicient to nao whers convenient for the whole population
the mean of the figures for malea and fomales respectively,
whilst, when the statistios available refer to five-yearly
periods of sge—e.g., 5-10 and 10-15 years—the simple
mean has again heen taken as the figure for the 5-15
year period. As only the relative death-rates—that is
the ratios—are important, as is shown below, any slight
errors involved will in large part be aufomatically
elin

ed.
Tt e 4n ha natad that tha Tnolish Roneee am orannad

period regarding which statistics are available to ¢
These wo shall refer to as the standard periods,

In Tables IT., II1., and IV. are shown what 1
propose to call the relative mortalities for Englar
and Wales, Seotland, and Sweden respectively. The
relative mortalities have been obtained by ealeulati
the corresponding specific mortalify as & percents
of the specific mortality for the same age.group :
the same country in the standard period

Tavrr [—Death-rates during the * Standard
Periods ™

Age-periods.

34

T
3 35113 831
11| 84 |I'J-:l 129 (170 | 2849 [63¢

72| 87 [10:3 |12:3 172 206 |64
TOLTE 0|18 1 30 S

|15 |15-28]25-35)35
:ﬂ;[ﬁull. 1841-50 .
Seotland JM.
1860-62 1F.
Sweden, 1151-60 .. ' 95| 72 105 iISB :IDJ 20 | 6g¢

M. =Males, F,=Females,

We ghall first of sl consider the eases of Englan
and Wales, and of Scotland. Superficial observatio:
of Tables II. and III. shows at once that, with th
exception of those relating to infants which wi
be discussed later, there is a general fendency fo
numbers of approximately the same magnitud
to be arranged diagonally in the Tables. In th
earlier periods, especially in the ease of the highe
age-groups, the figures for England and Wales an
all in the neighbourhood of 100. In the cas o
Seotland gome of the earlier figures in ihe Jate
aga-gronps rise somewhat above 100, the highes
heing 126-5. It is clear that the fall in mortality ha
begun at progressively later periods of time witl
increasing age. -

In order to find out the nature of the regularitie
invelved, contours have been eketehed oub in thi
figures corresponding to relative mortalities of 9
80, 70, 60, . , . per eent. It will be seen that thest
contours show a remarkable tendency to follow fhe

Aiswnnole  Tortharmase it will ha nodod that fhe
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En 1933 Kermack analizo los
rangos historicos de fallecidos
en Inglaterra, Escociay Suecia
y observo que

“|la expectativa de vida es
determinada por las
condiciones existentes en los
primeros afos de la vida”
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W Wb,

Conrad Waddington (1956),

infirio la importancia de la interaccion
gen-ambiente, a través dela cual a partir
de un genoma unico se generan los
distintos tipos y funciones celulares que
constituyen un organismo, mediante
estimulos que se suceden en un tiempo
y lugar especifico.

Esta capacidad del medioambiente de
moldear el fenotipo fue inicialmente rf‘
definida por Waddington como r
«epigenética»

=




Epigenética, un didlogo entre el genoma y
el medioambiente

O Explica cambios en |la herencia de fenotipos que no son
atribuibles a cambios en |la secuencia del ADN

O Explica como un organismo genera diversos fenotipos
celulares a partir de un uUnico genotipo.

O Describe los «mecanismos modificadores de cromosomas
qgue cambian la plasticidad fenotipica de una célula u
organismom.
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British Journal of Preventive and Social Medicine, 1977, 31, 9195

Are poor living conditions in childhood and
adolescence an important risk factor for
arteriosclerotic heart disease ?

A. FORSDAHL
From the Institute of Community Medicine, University of Tromse, Norway

suMMARY Norwegian counties show considerable variations in their rates of mortality from
arteriosclerotic heart disease. These variations cannot be explained by present-day differences
in standard of living. Such differences did exist in the past as was shown by large variations in
infant mortality. A significant positive correlation has been found between the county age-adjusted
mortality from arteriosclerotic heart disease in people aged between 40 and 69 years and county
infant mortality relating to the early years in the same cohorts. The findings suggest that preat
poverty in childhood and adolescence followed by prosperity, is a risk factor for arteriosclerotic
heart disease.

En 1977 Forsdahl
Propuso que:

“la pobreza en la infanciay en la
adolescencia seguida de
prosperidad es un riesgo para la
enfermedad cardiovascular”.

Su hipodtesis fue que:

“alguna forma de dafo
permanente causado por

un déficit nutricional debe estar
involucrado”
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SECONID EDITION Mot }_161" S;
| Babies and

Health in ) _
Later Life Las observaciones demuestran

D. J. P. Barker gue el Peso de nacimiento
dependeria aproximadamente en
un 70% de factores ambientales
durante la gestacion y solo un
18-20% dependeria de los genes
de los padres»

CHURCHILL LIVINGSTONE




Origen fetal de las enfermedades del adulto,
Baker 1980

Condiciones nutricionales durante la vida fetal, expresadas
como restriccion del crecimiento fetal, bajo peso u otras
inadecuaciones antropomeétricas al nacer se observaron
asociadas con mayor mortalidad general, mortalidad
especifica por enfermedad coronaria, enfermedad
cerebrovascular, hipertension arterial, dislipemias,

intolerancia a la glucosa.



Programacion o “programming”, Lucas A. 1991.

® Programacion o “programming”, implica un proceso
mediante el cual un estimulo o agresion en un periodo
critico del desarrollo tiene significacion a largo plazo.

El concepto de programacion nutricional se
ha aplicado tanto al desarrollo de
enfermedades cronicas y condiciones
metabdlicas, como al desarrollo del SNC.
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A Life Course Approach to NCD Prevention

Fetal Infancy and
Life Childhood
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Age

The risk of noncommunicable diseases accumulates with age and is influenced by factors acting at all
stages of the life span. The main factors at different stages of life include the following:

Aboderin y col. (2002 Geneva, World Health Organization)



Asociacion entre ganancia de peso gestacional y distintos

resultados
> Pretérmino D T
> Peso al nacer total <
> Bajo peso al nacer
Baja — Pequefio para edad gestacional Alta |
ganancia ganancia
de peso Grande para edad gestacional P de peso
Macrosomia ( ....................
Retencion de peso post-parto DR
Cesarea D .
........... > Menor inicio de lactancia
Evidencia fuerte —_ Evidencia moderada ~ ====»== >

Viswanathan M, Siega-Riz AM, Moos MK, Deierlein A, Mumford S, Knaack
J, Thieda P, Lux LJ, Lohr KN (2008) Outcomes of maternal weight gain.



“IMPRESION” O “IMPRINTING”

Waterland y Garza revisaron el concepto de programing y propusieron el
concepto de imprinting

Los mecanismos propuestos involucran:

variaciones estructurales en drganos blancos (por ejemplo, alteraciones en la
vascularizacidn o inervacion o en la yuxtaposicion de diferentes tipos celulares)

alteraciones en el numero de las poblaciones celulares

seleccion de clones (favoreciendo adaptaciones metabdlicas que mejor se adapten
a las condiciones de déficit, que a su vez se trasladarian a la progenie)

diferenciaciéon metabdlica (cambios en la expresidon genética y modificaciones en la
sintesis enzimatica, factores de transcripcion, hormonas, receptores, etc.)

poliploidizacién (proceso observado en periodos tempranos del desarrollo,
asociado a cambios metabdlicos)
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‘Supply-line” to the fetus
Uterine blood flow
Placental structure and function

Mather’s ability to mobilise and
transport nutrients

stores

Mother unable to supply nutrients to satisfy fetal demand

l Mother’s diet and nutrient

FETAL UNDERNUTRITION
Inadequate Adaptation to
‘bui!ding blocks” reduce demand
__,f--""d | — ———— } T
- ____b_r_ E— — / T
Kidneys Liver Pancreas Muscle, Brain HPA axis
Fat Bone ; lﬁﬁ >
a % i
Jo Beells J Musele and bone Appetite centres T Cortisal
4 Fat Leptin resistance Early maturatien

Reduced nephron Alterad ranation
numbers & Insulin sensitivity 4 Insulin secretion
J IGF=1 s Insulin sensitivity
Hypertension obesity re5|stance /-

Type 2 dlabetes
Coronary heart disease

En momentos de extrema vulnerabilidad o plasticidad pueden ocurrir cambios en
organos, en la secrecion de hormonas, en la sensibilidad a las mismas, entre otros
Annals of Human Biology, July—August 2011; 38(4): 410-428



“IMPRESION” O “IMPRINTING”

El crecimiento postnatal acelerado, los patrones alimentarios, y
cambios en la composicion corporal a edades tempranas y en
periodos criticos como el de rebote adipocitario en los
prescolares y la adolescencia, constituyen componentes
adicionales en el proceso de desarrollo de las ECNT.
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A Life Course Approach to NCD Prevention

Fetal ! Infancy and Adolescence Adult Life

Life | Childhood
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The risk of noncommunicable diseases accumulates with age and is influenced by factors acting at all
stages of the life include the following:

Aboderin y col. (2002 Geneva, World Health Organization)



The Power of Programming and the EarlyNutrition
Project: Opportunities for Health Promotion by

Nutrition during the First Thousand Days of Life
and Beyond

Berthold Koletzko Brigitte Brands Michael Chourdakis Simone Cramer

Veit Grote Christian Hellmuth Franca Kirchberg Christine Prell  Peter Rzehak
Olaf Uhl  Martina Weber

Sensitive time
windows of
pre- and postnatal
development

Cytogenesis

Metabolic Early metabolic

modulators programming of

lifelong health

Organogenesis

Metabolic
and endocrine
responses

Gene
expression

Ann Nutr Metab 2014;64:187-196



The Power of Programming and the EarlyNutrition
Project: Opportunities for Health Promotion by
Nutrition during the First Thousand Days of Life
and Beyond

Fetal overnutrition:

e.g. maternal obesity, high

pregnancy weight gain,
diet in pregnancy,

and gestational diabetes

Environment Postnatal overnutrition:

e.g. overfeeding, short breast-
feeding, and excessive protein

supply

Fuel-mediated Accelerated

In utero postnatal

hypothesis growth
hypothesis

Mismatch

hypothesis

Fetal undernutrition and
postnatal overnutrition:

e.g. maternal malnutrition
and placental dysfunction

Ann Nutr Metab 2014;64:187-196



El ciclo intergeneracional de la obesidad

\

Appetite

Maternal Overnutrition’
High Maternal BMI

v

Increased Fetal Plasma Glucose
and Insulin Concentrations

¥

Increased Leptin Synthesis
And Secretion In Fetal
Adipose Tissue

¥

Increased Glucose, Insulin
and Leptin action on Central
Neurones in Energy Balance

Regulating System

¥

High Neonatal
Adiposity

v

High Childhood
BMI

}

High Adult BMI

Altered ipocyte

Mc Millen et al, 2006. Reproduction, 131: 415-427.



Evidence for the intra-uterine programming of adiposity in later life

Caroline H. D. Fall
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Daughters of
diabetic mother.

Daughters of
non-diabetic mothers

0 1 2 3 4 5

Age (years)

% of children obese

A
. Severaly obese
5
< 4 J Obese &
0 . Overweight 2
5
&

Normal weight
Overweight o 2

Paternal weight Severely obese

Annals of Human Biology, July —August 2011; 38(4): 410-428



Early Nutrition and Later Adiposity’
Reynaldo Martorell,? Aryeh D. Stein and Dirk G. Schroeder

'

Undernutrition Overfeeding
increases risk increases risk
Risk of
fatness
as adults Breastfeeding
lowers risk
Poor (<) Best Poor (+)

Nutrition in utero and infancy

Hypotheses about early childhood nutntion and later
adiposity.



Breast feeding and obesity: cross sectional study

Ridiger von Kries, Berthold Koletzko, Thorsten Sauerwald, Erika von Mutius, Dietmar Barnert,

Veit Grunert, Hubertus von Voss

Prevalencia de obesidad:
no LH 4.5% vs. 2.8% LH

Dosis respuesta:

LH exclusiva

2m 3.8%, 3-5m 2.3%, 6-12m 1.7%,
0.8% >12m

Las diferencias no fueron atribuibles
al nivel social o al estilo de vida

Efecto «programming» de la LH

O Niveles mayores de insulina y de
IGF-I en nifios con férmula

O Factores bioactivos de la LH que
inhiben diferenciacion de
adipocitos

O Mayor aporte proteico en las
formulas

BM] VOLUME 319 17 JULY 1999
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“Early protein hypothesis”

High protein supply

l

High plasma and tissue levels
of insulinogenic amino acids

|

Enhanced secretion
of insulin & IGF1

| |

Weight gain Adipogenic
up to 2 years activity

l l

Long term risk of obesity
and asscoiated disorders

Lower protein in infant formula is associated with lower weight up to
age 2 y: a randomized clinical trial™™

Am J Clin Nutr 2009:89:1836-45.

1138 bebés alimentados con formula vs. 619
lactancia durante el primer afo

Bajo aporte: 1.77gr (inicio) / 2.2 gr (seguimiento)
/100Kcal

Alto aporte 2.9 gr (inicio) / 4.4 gr (seguimiento) /
100 Kcal

Evaluacion a los 24 meses (WHO)



Energy intake (kcaliday)

Lower protein in infant formula is associated with lower weight up to
age 2 y: a randomized clinical trial’™

Evwropean Childhood Obesity Trial Study Group

LOWER PROTEIN INTAKE LOWERS WEIGHT AT 24 MO

1400 4| O lower protein B0 - | O lower protein Weight—for—age
A higher protein - A higher protein i 104
' == lower protein =% higher protein = breasted
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e @
ah 3
= 47 i
1000 + % . ™
£ a0
E
800 - £ .
e
) . A o 20 - %
60O %
10 4 é
o
400 4 8
— r . 0 — ’ . o
3 6 12 24 3 6 12 24 N
Age in months Age in months 0.2
-0.4 -

Am J Clin Nutr 2009:89:1836-45,



Milk protein intake, the metabolic-endocrine response, and growth in
infancy: data from a randomized clinical trial’™’

Piotr Socha, Veit Grote, Dariusz Gruszfeld, Roman Janas, Hans Demmelmair, Ricardo Closa-Monasterolo,
Joaquin Escribano Subas, Silvia Scaglioni, Elvira Verduci, Elena Dain, Jean-Paul Langhendries, Emmanuel Perrin,
and Berthold Koletzko for the Ewrapean Childhood (hbesity Trial Study Group

Blood concentration in pmolid

MNon-assantial amino acids

Branched=chain aming acids E=zsantial aming acids
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FIGURE 2. Serum amino acid concentrations in formula-fed and breastfed infants at 6 mo of age.

Am J Clin Mute 201 1:9405uppl )17 765845,



Requerimientos Proteicos

935

PROTEIN AND AMINO ACID
REQUIREMENTS IN
HUMAN NUTRITION

Report of a Joint
WHO,/FAO,/UNU Expert Consultation

&% /,fI*L., UNITED NATIONS

~ UNIVERSITY

¢7ZBRY, World Health
5& Organization

———

Disminuyeron entre un 8% y un 25%
desde la edicion 1985 a la actual 2007.

1 ano: 1.43 g/100 kcal (5.7% de la
energia ingerida)

2 afos: 1.2 g/100 kcal (4.8% de la
energia ingerida)



Composition of follow-up formula for young children aged
12-36 months: recommendations of an international expert
group coordinated by the Nutrition Association of Thailand
and the Early Nutrition Academy.

Suthutvoravut U, Abiodun P, Chomtho S, Chongviriyaphan N, Cruchet
S, Davies P, Fuchs G, Gopalan S, van Goudoever J, Nel E, et al.
Ann Nutr Metab 2015;67:119-32.

Compositional requirements of follow-up formula for use
in infancy: recommendations of an international expert
group coordinated by the Early Nutrition Academy.

Koletzko B, Bhutta ZA, Cai W, Cruchet S, El Guindi M, Fuchs GJ,
Goddard EA, van Goudoever JB, Quak SH, Kulkarni B, et al.
Ann Nutr Metab 2013;62:44-54.



Estado Nutricional de mujeres

ENNyS 2005

Total pais JIINNNSASNNNNN 242 1941

Muestra probabilistica de e8a Bl5. . .535 . 248 182
poblacion de todo el pais Coyo 4583 %4 159
en 2005, el 22,6% de las Nea G521 202 211
embarazadas presenté NoA B6488 . 281 | 204

sobrepeso y de ellas el Pampeana FSUMMBIZMIIIL 249 | 295

3,5% tenia obesidad de ratagonia : S 25 Dz2el

grados Il y Ill.

B Bajo IMC M Normal i Sobrepeso i Obesidad

Prevalencia de estado nutricional
antropométrico de
mujeres de 19-49



Evolucion del peso al nacer bajo e insuficiente, 2000-2012

25

20

15

10

O | | | | | | | | I I I I
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

—— < 2500 g —l— 2500-2999 ¢

Argentina, MSN.



o M Lactancia Materna

Presencia de consumo de leche segun su tipo

2

=

o9 50 en dia previo. Nifios sin lactancia materna.

46 46 45
43 1%
37 2

1%
40 2% 3%
P N - ‘ \
30 316
:y 3 33 33 Y
- 28 30
20
3%
7 11 82%
' : 10 : 9 : : : : : : : | 6 a 11 meses 12 a 23 meses
1998 1900 2000 2001 2002 2003 2004 2007 2010 2011 [ ] No consumo leche [[] Leche fortificada y sin fortificar
= Ato mes ==l Gto mes )
[l Leche fortificada [ | Leche sin fortificar
ENNyS
Encues_ta'[wlacional
Direccién Nacional de Maternidad e Infancia de Nutricion y Salud

Situacién de la lactancia materna en Argentina.
Afio 2011



Obesidad en ninos entre 6-60 meses

Prevalencia de obesidad (0MS)
gn niios de 6 a 60 meses

ENNYS

Documento de Resultados

. Menora 2,.3%

|:| Do 2.3% hasta menor a 6,0%

Do 5% hasta menor a 7,65

Do 7.5% y mas

Ky



LA EPIDEMIA DE
OBESIDAD COMIENZA
EN LA INFANCIA

El exceso peso ganado antes de la
pubertad se gana en los primeros
5 afnos (90 % en mujeres y 70 % en varones)

Se estima que el 30 % de la obesidad del adulto
comienza en lainfancia. El 70 al 80 % de la obesidad de
la adolescencia se arrastra hacia la adultez

> Periodos
vulnerables
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A Life Course Approach to NCD Prevention

MFetal | Infancy and | Adolescence | Adult Life
Life | Childhood 1 Fetal Life
II| E| E| fetal growth, maternal nutritional status, socioeconomic position at birth

2 Infancy and Childhood

Yy ' growth rate, breastfeeding infections diseases, unhealthy diet, lack of physical activity, obesity
P R EV E N C I 0 N y sociogconomic position

3 Adolescence
unhealthy diet, lack of physical activity, obesity tobacco and alcohol use

Development of NCD

4 Adult life
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know adult behavioural and biological risk factors

Age

The risk of noncommunicable diseases accumulates with age and is influenced by factors acting at all
stages of the life span. The main factors at different stages of life include the following:

Aboderin y col. (2002 Geneva, World Health Organization)
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Propuestas para la investigacion futura:

- Exposiciones a nutrientes especificos

- Definicidon de periodos especificos de
mayor vulnerabilidad

- Diferencias entre sexo, raza, genética.

-  Entendimiento de los mecanismos
involucrados

- Intervenciones especificas
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