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Hungry in the womb: What are the consequences?
Lessons from the Dutch famine

Poor nutrition at the very beginning of: life (before birth)
leads to long term effects on mental and
physical health

Reseboom IJiet al; Maturitas v0(2011):141-145
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Low birth weight or length of gestation
lead to cardiovascular disease

Programming of
as an important linking mechanism

Alterations In arterial pressure
Alterations In autonomic tone higher in females
HPAA axis reactivity higher in males

Early life predictors of the physiclogical stress response later in life
Kajantie e et al, Neuroscience and Biobehavioral Reviews (2010)



Birth weight and the programming of disease

Glucocorticoids during pregnancy
and fetal development
Maternal stress In pregnancy. affects offspring brain
Role of the placenta and hydroxysteroid dehydrogenase (HSD2)
Reprogramming of the HPAA axis

Low birth weight
Hypertension
Hyperglycemia
Increased HPA axis reactivity.
Increased anxiety related behavior
Platelet aggregation and thrombosIs

Harp s aretialy Hormoenes and Behavior (204.0)



Psychophysiological model of
the stress response

SAM HPAC

Hypothalamus secretes corticotrophin-
releasing hormone (CRH).

Hypothalamus secretes corticotrophin-
releasing hormone (CRH).

CRH causes the pituitary gland to
secrete adrenocorticotrophic
hormone (ACTH).

CRH causes the pituitary gland
to secrete adrenocorticotrophic
hormone (ACTH).

ACTH causes the adrenal

cortex to secrete corticosteroids,
A\ including cortisol, that combat
~7 inflammation, promote healing,
and mobilize the body's energy
resources.

ACTH causes the sympathetic ganglia
to stimulate the adrenal medulla to
release a mixture of epinephrine and
norepinephrine that triggers the
physiological fight-or-flight responses:
increased heart rate, breathing,

blood pressure, etc.
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ACTH causes the sympathetic ganglia
to stimulate the adrenal medulla to
release a mixture of epinephrine and
norepinephrine that triggers the
physiological fight-or-flight responses:
increased heart rate, breathing,

blood pressure, etc.

This acute response is not typically problematic.

Chronically, however, it's a different story...



Health Consequences of Chronic Stress

Heart
disease SAM —» T BP.
HR, epi)
e HPA —
Persistent stressors Release of stress Immune -

and negative emotions hormones suppression |mmuno-_
SUPPression

Unhealthy behaviors Autonomic nervous

(smoking, drinking, poor system effects

nutrition and sleep) (headaches, hypertension)



IMPORTANCE OF
INTRAUTERINE LIFE

Maternal hypo-nutrition
Maternal over-nutrition

| Muscle/Fat
Roduad gluoose uptalu

In utero/lactation

| Pancreas
Reduoed oell mass

Oeesry Pathways linking early
Conflicting pestaatal emvronmant environment to long-term
Hypertension, Non-alcoholic fatty liver disease, Type 2 diabetes, Cardiovascular Disease health, . _
Progress in Biophysics
“ and Molecular Biology
2011, Barnes SK

Reduced Longevity




In uterine programming of tissues/organs detrimental
epigenetic
modifications

Mitochondrial dysfunction of
electron transport chain

miRNA
.
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DNA methylation
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protein Histone modifications
"p'ds - mtDNA

telomere
shortening
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Premature cellular . Changes in Altered gene
senescence . cellular metabolism expression

Epigenetics
and
Programming

Life Span
mechanisms




Movoixn & subpoo
IkavotnTa axkpoaonc amo tnv 16Mm efoopnaoa kvnong
(Hepper, 1992, 1994)

Yvyvotnteg <500 Hz —»80-95 dB (Gerhard & Abrams, 1996)

Evoountprot 1ot & pvOpoi - avamtoén eykepdiov (Devlin
1997)

IKavoTNTO OLO@OPOTOIN GG NYOV TS OLKNG TOV UNTEPUS
(Righetti, 1996)

AvTUANY pETOPOANG KOPOLOKS GVYVOTNTOS & AVATVONG
(Righetti, 1996)



Moveikny kot veoyvo

O epiocotepec untepeg (80%) kpatovv amo
EVOTIKTO TO PpEPn otV aplotepn TAELPA. AVTO
EYEL GYECT LE TNV OKPOOCT TOV KOPOTOKOV
TOALLOD TNG UNTEPOS KOl QOTVETOL OTL N|PEUEL T
VEOYVA Ko BpEQ.

Dr. Lee Salk (1973)






Karevvaotikoi nyor
2yeTiCovtar pne avapvnoen Nyov e euppoknc Cong

nyot aipatixkyc pong orov wlaxovvra (placental flow)
Nyos Kapotakxov maluov untépac (mothers heart beat),
Andante ! 70/xozo dermto.
00000G (EAANVIKA)
hush, shush, shah (Yiddish)
ushuru (Ethiopian)

enshallah (Egyptian)



OEPAINEYTIKH MOYXIKH
Bpéon & veoyva

*Eniopacn evoom)tprov yov
(womb sounds)

avénon fapovs TPowpwy
avénon TEPLUETPOV KEPAANS

UEIWON KAPOILOKNG GOYVOTHTAS

avénon Kopeocuov apt. aiuotog (

*Dr. Fred Schwartz
Piedmont Hospital, Atlanta



OEPAIIEYTIKH MOYXIKH

Movaoec evtaTiKng Oepameiog
VEOYVQV

Womb sounds
Relaxation music

Andante
Navovpiopoto Ue pOvn UNTEPUG




Singing

Sound

Oxygen Saturation

No Intervention (NICU noise present)




INEQUALITIES AND HEALTH

Poverty pays more to health,
A report, September 2009

Prof. George Caplan,
Dept. of Epidemiology,
University of Mitchigan, USA



Risk of Death Compared to Someone with Median Income

Figure 1 - Income More Important for Health for the Poor
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Percentof Babies

Figure 2 - Low Birth Weight More Common in Poor Babies
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Percent of Adults 220 years Who Have

Figure 4 -- The Poor Have More Heart Disease and Diabetes
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Figure 8 -Availability of Healthy Food is Worse in Poor
Neighborhoods

(93]

e
n

IS

o
nn

Neighborhood

w

Income
& Middle ® Low

e
n

N

Access Compared to High Income Neighborhoods

Convenience Stores Groceries Supermarkets




The world today!

AUTOG 0 KOOMOG 0ev Ba aAlacel TToTe! (KepaA, N.I'karcog)

Malnutrition vs Overnutrition

One billion people worldwide go hunger everyday and at the same time
More than one billion are obese or overweight (201.1)



