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Gelismis ulkelerdeki en yaygin saglik sorunlari

 Olimcul tcli
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* Tip-2 diyabet
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Eriskin hastaliklarin fetal temeller;

* Degisik tlkelerde -pek cok epidemiyolojik calisma beslenmenin fetal yasamdan ve erken bebeklikten
itibaren eriskin hastalik riski Gizerine belirgin etkileri oldugunu gostermistir:

* Koroner arter hastaligi, diabetes mellitus,, Kanser ve digerleri

“fetal origins of adult disease” (FOAD): Barker hipotezi

“developmental plasticity”:
* Bir genotip farkli cevresel uyaranlarin sonucunda farkl fenotipler Gretebilir
e Bununicin organ ve sistemlerin bu degisikliklere hassas oldugu (plastik) kritik periyodlar var
* Intrauterine yasam- “metabolic programming”:

* Bu donemdeki uyaranlar hayat boyu siiren (hatta transgenerational) degisimler olusturuyor

Barker DJP: The origins of the developmental origins theory. J Intern Med 2007, 261:412-417.
Calkins K, Devaskar SU: Fetal origins of adult disease. Curr Probl Pediatr Adolesc Health Care 2011, 41:158-176.



The “Barker Hypothesis”: “Fetal Programming Hypothesis”
“Developmental Origins of Health and Diseases (DOHaD)”,

* 1968-1978 deki iskemik kalp Coronary heart disease

hastaligi 6limleriyle dogum Standardised mortality ratios for 10141 men
agirhign iliskisi and 5585 women

* Yasamin erken dénemindeki Men
beslenme sartlari fetusun
metabolik ayarlarini degistirir.

* Bu degisiklik eriskin kronik
hastaliklari icin risk teskil eder

* Fonksiyonlarin programlanmasi
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Barker DJ, Osmond C: Infant mortality, childhood nutrition, and ischaemic heart disease in England and Wales. Lancet 1986;1:1077-1081.
Osmond C, Barker DJP, Winter PD, Fall CHD, Simmonds SJ: Early growth and death from cardiovascular disease in women. BMJ 1993;307:1519-1524.
Barker DJ, Osmond C, Simmonds SJ, Wield GA: The relation of small head circumference and thinness at birth to death from cardiovascular disease in adult life. BMJ 1993;306:422.



SGA dogum nedenleri

Tum dogumlarin % 5 i
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Lee PA ve ark. Pediatrics 2003; 111: 1253-61.



Fetusun beslenme ortaminin yasamboyu saglik ile iliskisi :
«kronik hastaliklarin gelisimsel kokenleri» kavrami

Dorner ve ark. seminal calismalari (obesite- ateroskleroz ve diyabetle iliskisi) 1973
Gennser ve ark LBW —hipertansiyon iliskisi
Forsdahl Norvec¢ populasyonundaki calismalari kéta kosullar-kronik hastalik iliskisi

Barker 1980 lerde UK de detayli dogum kayitlarini inceleyerek LBW ve orta ya§I| erkek
ve kadinlarda CVH s, iliskisini net olarak ortaya koydu.

Daha sonraki ¢calismalar LBW sadece CVH dan olum riskini degil ayrica
Hipertansiyon
Insulin direnci
Tip-2 diyabet
Dislipidemi
Santral obezite

Metabolik Sendrom

Dorner G, Haller H & Leonhardt W (1973). Acta Biologica et Medica Germanica 31: K31-5. Gennser G, Rymark P & Isberg PE (1988). British Medical
Journal 28: 1498-500. Forsdahl A (1978) Journal of Epidemiology and Community Health 32: 34-7. Singhal A & Lucas A (2004) Lancet 363: 1642-5.
Barker DJ & Osmond C (1986) Infant mortality, childhood nutrition and ischaemic heart disease in England and Wales. Lancet 1: 1077-81.



Maternal acligin etkisi- Dutch Famine Winter Study

* 1944-45 Hollanda aclik kisinda dogan bebekler takip edildiklerinde
KVH riski atmis bulundu. Acliga hamileligin gec doneminde maruz
kalanlarda hiperglisemi-diyabet

* Erken donemde maruz kalanlarda obezite, ateroskleroz, dislipidemi ve

KVH daha sik bulundu.

* Bu etkiler dogum kilosundan bagimsiz olarak da vardi

Roseboom TJ, van der Meulen J, Ravelli ACJ et al (2001) Effects of prenatal exposure to the Dutch famine on adult
disease in later life: an overview. Molecular and Cellular Endocrinology 185: 93-8.




Dusuk kilolu dogup sonra hizli kilo alanlarda Tip-2 DM gelisme riski fazla
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Figure 4: Patterns of infant and childhood growth associated with later heart disease
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Source: Eriksson 1G, Forsén T, Tuomilehto | et al (2001) Early growth and coronary heart disease in later life:
longitudinal study. British Medical Journal 322: 949-53



Erken adipozite «rebaund»u obezite icin bir risk faktoridir
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Metabolik programlanma: Krizler degisimi tetikler

Blyumenin en hizli oldugu Fetal ve erken bebeklik teki beslenme yetersizligi, fetlisi yasamini
sirdirebilmesi icin metabolik re-organizasyona (adaptasyon)yoneltir

!

Sonucta fetis metabolik olarak tutumlu olmayi ve kisith enerji nin daha ¢ok vital organlara yonelmesini
saglar. (diger dokularin aleyhine)

Beyin desteklenir, ama govdesel (kas, i¢c organlar, kc, pankreas,bdbrekler, vaskiler) blylime yetersiz kalir

!

Sadece yapisal degil, ileride fonksiyonel kapasiteyi sinirlayan kalici fizyolojik degisikliklere de yol acar

!

Bu adaptasyon eger kisi postnatal donemde de benzer kosullarda ise sorun teskil etmez

!

Ancak bu kisi fazla beslenip obezlesirse, zaten fetal yasamda azalmis olan pankreatik beta hiicre kitlesi
yetersiz kalir ve bu kiside tip-2 diyabet ve metabolik sendrom gelisir



Dogum agirligi-metabolik durum iliskisi
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Fetal donemde buylimede kisitlama

adipozite dagilimini degistiriyor “

SGA larda viicut yag yluzdesi AGA lara gore fazla |

Bu durum eriskin yasamda da devam ediyor

Fetal yasamda yetersiz beslenme bircok organda da hiicre
sayisinda azalmaya yol aciyor

Glomerul sayisindaki azalma-—2> birim glomerulden gecen kan
akim hizinda artma-—=2>glomeruloskleroz ve hipertansiyon

Kensara OA, Hertfordshire Study Group: Programming of body composition: relation between birth weight and body composition measured
with dualenergy X-ray absorptiometry and anthropometric methods in older Englishmen. Am J Clin Nutr 2005, 82:980-987

Brenner BM, Chertow GM: Congenital oligonephropathy: an inborn cause of adult hypertension and progressive renal injury? Curr Opin
Nephrol Hypertens 1993, 2:691-695.



Obezite sikhgi

Dogum agirhigl Obezite sikligi iliskisi
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Dogum agirlig



Fetal gelisim sirasinda dengeli beslenme ortami yasamboyu saglik icin 6nemli:
beslenme yetersizligi kadar asiriligl da zararli sonuclar dogurur

* Maternal obezite- maternal malnutrisyonun diger sekli

* Fetusda adipoz dokuyu artirir |

* Eger maternal obezite bir de gestasyonel diyabet le komplike olmussa fetus yuksek gluv;
yikine maruz kalir fetal insulin artar-yag dokusu daha da artar

* Dogum agirhgindan bagimsiz olarak daha fazla yag kitlesine sahip

* Hem maternal obezite hem de maternal gestasyonel DM cocukta erken T2DM ve MeTS icin risk

e 45 calismanin meta-analizinde obez annelerin cocuklarinda obezite riski 3-kat fazla (OR) 3.06, 95%
Confidence Interval (Cl): 2.68-3.49)

e 9,000 Uzerinde kadin OGTT (Normal glukoz toleransli) izleniyor—takipte anne glukozu arttikca
dogurdugu cocukta obezite orani artiyor. (cocugun dogum kilosu normal olsa bile)

* Boylece diyabet nongenetik yolla bir sonraki kusaga geciyor

Catalano PM et al (2003) Increased fetal adiposity: a very sensitive marker of abnormal in utero development. Am J Ob Gynaecology 189: 1698-704.
Boney CM, et al (2005) Metabolic syndrome in childhood: Association with birth weight, maternal obesity, and gestational DM Pediatrics 115:€290-6.
Hillier TA 2007) Childhood obesity and metabolic imprinting. The ongoing effects of maternal hyperglycemia. Diabetes Care 30: 2287-92.

Williams MA, Paediatric and Perinatal Epidemiology 14: 378-80.



Hamilelikte beslenme-yag tuketimi ve fetal etkiler

-
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Yag asitlerinden DHA nin retina ve isitme Uzerindeki
etkileri iyi biliniyor
Perinatal donemde DHA eksikligi ileri yasamda HT ile

iliskili. Perinatal DHA destegi HT 6nledigine dair yayin
var

- - AN
o w S

Odds ratio (95% CI) for higher total development

Materno-fetal yag asidi transferi, dogum agirligi,
vlicut yag kompozisyonu ve inflamatuar sitokinlerde | °:

artis ile iliskili
Kismi hidrojene bitkisel yaglardan kaynaklanan trans-
yag asitleri oksidatif stress ve inflamasyon ile iliskili

Bunlara fetal yasamda maruziyet ile obezite, IR ve DM
e yatkinhk

A

-t

Lowest Second Third Fourth Highest

Quintile of maternal prenatal fish intake

maternal prenatal fish intake, in quintiles,
with total developmental milestones
attained by children at 18 mo of age. n =
25 446 children in the Danish National
Birth Cohort.

Hadders-Algra M: Prenatal long-chain polyunsaturated fatty acid status: the importance of a balanced intake of

docosahexaenoic acid and arachidonic acid. J Perinat Med 2008, 36:101-109.

Oken E, et al Asociations of maternal fish intake during pregnancy and developmental milestones Am J Clin Nutr. 2008 Sep;88(3):789-96.



Intrauterin ortam ve puberte iliskisi

* ‘The Avon Longitudinal Study of Parents and Children’ (ALSPAC)

e 8 yasindaki cocuklarda (hem kiz hem erkeklerde) adrenal androgen ve DHEAS
dizeyleri dogum agirhigi ile ters orantil, viicut agirligi ile dogru orantili

* Ayrica postnatal kilo alimi en fazla olanlar en yiksek androjen duzeyine sahip

e Dusuk dogum agirligi ve hizl postnatal kilo alimi (catch-up growth), 5 yasinda
artmis total ve abdominal yaglanma ve yuksek IGF-I dizeyleri ve 8 yasinda azalmis
instlin duyarliligi ile birlikte

Ong KK et al. Opposing influences of prenatal and postnatal weight gain on adrenarche in normal boys and girls. J Clin
Endocrinol Metab 2004;89:2647-2651



Dusuk dogum agirligi ile dogan ve kilo alimi hizli olan bebeklerde adrenal androjenler artiyor

v’ 8 yasinda yuksek DHEAS
sadece SGA dogup AGA olan
ikizini agirlikca yakalayan
bebeklerde

v" SGA dogan ama 8 yasinda
kilosu AGA dogan ikizinden 2
SD asagida olanlarda bu
durum gorulmedi

Francois |, de Zegher F: Adrenarche and fetal growth.
Pediatr Res 1997;41:440-442.
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Dogum agirligi ve Prematur Adrenars, Polikistik over sendromu iliskisi
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Ibafez L, Potau N, Francois |, de Zegher F: Precocious pubarche, hyperinsulinism and ovarian hyperandrogenism in girls: relation to
reduced fetal growth. J Clin Endocrinol Metab 1998; 83: 3558-3662



Puberte baslangic yasi-dogum agirhigi iliskisi

Table 1. The onset of puberty in children born SGA and AGA

SGA, years AGA, years p value

Data from Persson et al. [30]

Girls light for GA 10.7+1.0 11.1+1.0 0.02
short for GA  10.6+1.2 0.06

Boys light for GA 12.1+£1.2 12.1+1.1 0.97
short for GA  12.4+1.0 0.29

Data from Lazar et al. [31]

Girls light for GA 10.4+0.9 11.4+1.3 <0.01

Boys light for GA 12.0+0.9 13.0+1.1 <0.01

SGA and AGA values are presented as mean + SD. GA = Ges-
tational age.

Francois |, de Zegher F: Adrenarche and fetal growth. Pediatr Res 1997;41:440-442.



Menars yasi-dogum agirhgi iliskisi

Table 2. Age at menarche in SGA and AGA girls

Study Reference SGA

AGA

Subjects,n  Age at menarche, years

Subjects, n

Age at menarche, years

French Haguenau cohort  Leger et al. [3] 133 12.6+1.6
Indian cohort Chaudhari et al. [32]
Full-term 15 12.7 (8.8-14.3)
Preterm 34 12.5(10.4-13.8)
Israeli cohort Lazar et al. [31] 45 12.6+1.6
Swedish cohort Persson et al. [30]
Light for GA 47 12.7+1.1
Short for GA 23 12.8+1.0

152
35
29
30

320

129+1.7
12.8 (10.8-14.5)
12.5(10.4-14.0)
13.0x1.4

13.1+1.0

Age at menarche is presented as mean + SD or mean with range. GA = Gestational age.




Dogum agirligi-Puberte 6zet

* SGA dogan ancak arayi kapatip hizli kilo alan bebeklerde

v'Prematur Adrenars

v'Kemik yasinda hizli ilerleme

v'Hafifce 6ne kaymis gonadars

v'Hizli tempolu (slresi kisalmis) puberte
v'Kisa eriskin boy

v'Adrenal ve/veya ovarian hiperandrojenemi: PCOS



Prenatal-postnatal ortam uyumsuzlugu: Kronik hastalik riskini artiriyor

Figure 3: Mismatch model of chronic disease
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Source: Gluckman PD & Hanson MA (2004) Living with the past: evolution, development, and patterns of
disease. Science 305: 1733-6.



Epigenetik mekanizmalarin yasam boyu sagliga etkileri

Figure 15: Components of the epigenetic code
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DNA bases repress gene activity.

Histone modification
A combination of different

molecules can attach to the ‘tails’

of proteins called histones. These
alter the activity of the DNA
wrapped around them.

* Epigenetik degisimler : DNA dizinini
degistirmeden fonksiyonunu ve
transkripsiyonunu etkileyen kalitilabilir
degisimler

 DNA metilasyonu

* Histon modifikasyonu (asetilasyon,
metilasyon, fosforilasyon, ubiginasyon

* microRNA (miRNA)

* Epigenetik degisimler erken gelisimsel
ortamin yasamboyu sagliga olan
etkisindeki en onemli mekanizma olarak
kabul ediliyor.



Epigenetik degisimler anne beslenmesini cocuktaki yasam-boyu hastalik riski ile
baglantisini saglayan muhtemel molekller mekanizma gibi géztukuyor

* Arkuat nukleusdaki istah ve enerji harcanmasini kontrol eden
hipotalamik néronal baglantilar fetal yasamda ayarlaniyor

* Erken fetal donemdeki besinsel degisikliklerin bu sistemi
bozdugu (epigenetik degisikliklere de yol acarak) bircok hayvan
modelinde gosterilmis

 Annede yuksek yagli diyetle hipotalamik POMC promoterinda
hipermetilasyon gelisiyor ve bu yavru farede obeziteye yol
aclyor

* Leptin geninin promoter bolgesindeki metilasyon
degisimlerinin fetusda preadipositlerin farkhilagsmasinda rol
aldig1 gosterildi

Marco, A.;et al. High fat diet induces hypermethylation of the hypoth Pomc prom and obesity in rats. Psychoneuroendocrinology 2013, 38, 2844—-2853.
Melzner, | et al . Leptin gene expression in human preadipocytes is switched on by demethylation of distinct CpGs. J. Biol. Chem. 2002, 277, 45420-45427.
Stoger, R. In vivo methylation patterns of the leptin promoter in human and mouse. Epigenetics 2006, 1, 155-162.



Postnatal beslenmenin uzun donem sagliga etkileri:

Erken Donem beslenmesi (0-6 ay)
Tamamlayici beslenme (6-24 ay)

Ik yil bebek gelisimi

Agirlik 3 katina c¢ikar

Boy % 55 artar

* Bas cevresi % 40 artar

* Beyin agirhgi iki katina cikar

Bu donemde optimal beslenme kritik 6neme sahiptir



Erken bebeklik beslenmesi:
Anne sutunun hastaliklardan koruyucu etkisi

Daha az gastroenterit- (% 17 azalma, GE den hastaneye yatis %70 daha az )
Daha az USYE ve otitis

Daha az alerjik atopik hastaliklar (bronsit, astim, ekzema)

Daha az obezite (13%)

Daha ylksek I1Q (2-4 puan, 1 yil daha uzun egitim % 23 daha fazla
gelirconfounding faktorler ciktiktan sonra) —-DHA ve ARA ya bagl

Daha iyi gorme fonksiyonu

APrell C, Koletzko B: Breastfeeding and complementary feeding—recommendations on infant nutrition. Dtsch

Arztebl Int 2016; 113: 435-44.DOI: 10.3238/arztebl.2016.0435

Anderson JW, Johnstone BM, Remley DT: Breast-feeding and cognitive development: a meta-analysis. Am J Clin Nutr 1999; 70: 525-35

Ip S, Chung M, Raman G, Trikalinos TA, Lau J: A summary of the agency for healthcare research and quality’s evidence report on breastfeeding in developed
countries. Breastfeed Med 2009; (Suppl 1): 17-3.



Erken bebeklik beslenmesi-Anne siitu ve obezite

* 30 calismanin meta-analizi anne sutu alanlarda % 15 daha az
obezite gorulduglunu destekliyor (karistirici faktorler?)

 Randomize calisma yapmak etik degil

* Gozlemsel calisma yapilabiliyor

* Bunlarda da anne sutu veren ile formiul ile besleyen anneler arasindaki
sosyo-kulturel farklar bias olusturuyor

* 11,000 bebekte anne sutlu almayanlarda okula baslarken obezite
orani % 4.5, alanlarda sureye bagli olarak obezite orani azaliyor
12 ay veya daha fazla alanlarda %0.8

* Formul mamalarda Leptin olmamasi rol oynuyor olabilir

Armstrong J & Reilly JJ (2002) Breastfeeding and lowering the risk of childhood obesity. Lancet 359: 2003-4
Weng, S.F et al Systematic review and meta-analyses of risk factors for childhood overweight identifiable during infancy.

Arch. Dis. Child. 2012, 97, 1019-1026.



Erken bebeklik beslenmesi- Formul mama ile beslenenler neden daha
fazla kilo aliyor

* Bebegin tlikettigi sit hacmi fazla (beslenme basina %20-30)

* Formul sutin kalori icerigi daha yuksek

* Protein icerigi daha yuksek (% 50)

* Bu nedenle formil mama ile beslenme 3-18 ay arasi ¢cocuklar
15%—23% daha fazla total kalori

* Anne sitl alanlar ek gidalara gectiginde anne suti alimini azaltiyorlar (+ kalori
icerigi de zamanla azaliyor)

* Formul ile beslenenlerde ayni azalma olmuyor

* Ong ve ark dort aylikken glinde 100 kcal fazla tuketimin 3 yasinda fazla tartili olma
riskini % 46 artirdigini gosterdi

* Bununla birlikte anne siti yoklugunda ilk tercih formil mama olmali

Heinig, M.J. Et al The DARLING Study. Am. J. Clin. Nutr. 1993, 58, 152-161.
Ong, K.K.; Emmett, Pediatrics 2006, 117, e503—e508. |



Erken bebeklik beslenmesi-Anne sititu ve Diabetes mellitus

* Vaka-kontrol calismalari anne-siti alan bebeklerde

Tip-1 diyabet riskinin %30-50 azaldigini gdsteriyor

* Yine obeziteyi azaltici etkisi nedeniyle Tip-2 DM riskini de azaltiyor |

i

7 calismanin meta-analizinde OR 0.61; 95% Cl 0.44 to 0.85; p=0.003)

» Bebeklikte diistik insiilin diizeyleri—> eriskin yasamda da disiik instlin dizeyleri
* Bu etki anne sutundeki : leptin, adiponectin, resistin and ghrelin le de iliskili

British Paediatric Association (1994) Is breastfeeding beneficial in the UK? Archives of Disease in Childhood 71: 376-80.
Owen CG, ET AL (2006) Does breastfeeding influence the risk of type 2 diabetes in later life? Am J CliN Nutrition 84: 1043-54.
Savino F, ET AL Breast milk hormones and regulation of glucose homeostasis. Int J Pediatr 2011, 803985



Erken bebeklik beslenmesi-Anne sutu: Lipid profili

* Meta-analiz: Anne sutu alan bebeklerde serum total ve LDL kolesterol yuksek
(anne situ Kol icerigi nedeniyle), ancak eriskin yasamda bunlar daha distk

Anne sutl yluksek kolesteroliine erken donemde maruziyet “nutritional
programming” ile kolesterol metabolizmasini degistiriyor

HMG-CoA) reduktaz veya LDL-reseptor aktivitesi Gzerinden

Bu durum KVH riskinde % 10 lik bir azalmaya esdeger

Daha uzun sltre anne sitd alanlarda plazma daha distk
plazma fibrinogen, plasminogen activator inhibitor

Owen CG et al (2002) Infant feeding and blood cholesterol: a study in adolescents and a systematic review. Pediatrics 110: 597-608.
Rudnicka AR, Owen CG & Strachan DP (2007) The effect of breastfeeding on cardiorespiratory risk factors in adult life. Pediatrics 119:
1107-15.



Erken bebeklik beslenmesi-Anne sitlu ve hipertansiyon

Anne sutu alimi diyastolik KB da ktictuk 1-2 mmHg lik bir azalma

Anne sutl alim suresi azaldikca KB artiyor

Mekanizma:
* Anne sutu disuk Na icerigi?

* Anne sitl yuksek LCPUFA konsantrasyonu -—> vaskiler endotelyum hc
membraninda nitrik oksit artisi

Dogumdan 6 ayliga kadar LCPUFA destegi alan bebeklerde 6
yasinda ortalama ve diyastolik KB daha dusuk bulundu

Anne sutl protein kons. distik -—= daha disik insilin direnci

(yUksek insulin sempatik sistem aktivasyonu, diz kas hipertrofisi ve artmis
renal Na tutulumu)

Martin RM,ET AL Does breastfeeding in infancy lower blood pressure in childhood? the Avon longitudinal study of parents and children (ALSPAC). Circulation 2004, 109:1259-1266
Kramer MS etal. PROBIT Study Group: Effects of prolonged and exclusive breastfeeding on child height, weight, adiposity, and bp AT age 6.5 y:. Am J Clin Nutr 2007, 86:1717-1721.
Forsyth JS et al LCPFA supplementation in infant formula and blood pressure in later childhood: follow-up of a randomised controlled trial. BMJ 2003, 326:953-959.

Axelsson IE, lvarsson SA, Raiha NC: Protein intake in early infancy: effects on plasma amino acid concentrations, insulin metabolism, and growth. Pediatr Res 1989, 26:614-617



Erken bebeklik beslenmesi-Anne siitu ve kanser

* Yiksek dogum agirligi ve uzun boy ile bazi kanserlere artmis risk erken donem
beslenmesinin etkisi oldugunu disindirmekte

* Meta-analiz de genel kanser sikligi ile annesttlyle beslenme arasinda iliski
bulunmamakla birlikte premenopozal meme kanserini azaltici etkisi saptandi

* Data cok sinirli olmakla birlikte bazi cocukluk cagi kanserlerinde de azalma olabilir
ALL, Hodgkin ve neuroblastoma

Martin RM, Middleton N & Gunnell D (2005) Breast-feeding and cancer; the Boyd Orr cohort and systematic review with meta-analysis. Journal of

the National Cancer Institute 97: 1446-57.
Martin RM, Gunnell D, Owen CG et al (2005) Breast-feeding and childhood cancer; a systematic review with meta-analysis. International Journal of

Cancer 117: 1020-31.



Tamamlayici beslenme donemi (6-24 ay) ve ve obezite

* 3 ayliktan 6nce kati gida gecilenlerde 7 y obezite orani daha yuksek
* Huh ve ark formiil ile beslenen 847 bebekte 3 yasindaki obezite orani

kati gidaya erken gecis arasinda iliski buldu

* 4 aydan once kati gidaya gecenlerde 6 kat daha fazla

* Bebeklikte hizh kilo alimiile ileri donemde obezite arasinda iliski var

» 3 ayliktaki kilo artis hizi ile adolesan donemde obezite arasinda anlamli iliski var
(OR her 1 SD lik artis: 1.52 ; 95% Cl: 1.04, 2.22 lik artis

* 14 aylikta yuksek ¢okludoymamis yag asidi alimi okul dncesi obezite riskini azaltiyor
(Generation R study) (3610 cocuk, prospektif) (0R: 0.77, 95% CI: 0.62, 0.96 per SD

* Yiuksek protein alimi obezite riskini artiriyor

Forsyth JS, et al. Relation between early introduction of solid food to infants and their weight and illnesses during the first two years of life. BMJ 1993, 306:1572-1576

Wilson AC, Dundee infant feeding study. BMJ 1998, 316:21-25

Huh, S.Y.; Rifas-Shiman, S.L.; Taveras, E.M.; Oken, E.; Gillman, M.W. Timing of solid food introduction and risk of obesity in preschool-aged children. Pediatrics 2011, 127, e544—e551.
Botton, J.; et al. FLVS Study Group. Postnatal weight between birth and 5 y and body composition in adolescent boys and girls. Am. J. Clin. Nutr. 2008, 87, 1760-1768. |

Heppe, D.H.M et al. Parental, fetal, and infant risk factors for preschool overweight: The Generation R Study. Pediatr. Res. 2013, 73, 120-127.

Scaglioni, S. Et al. Early macronutrient intake and overweight at five years of age. Int. J. Obes. Relat. Metab. Disord. 2000, 24, 777-781.



Tamamlayici beslenme: Yag alimi ve obezite

* Ek besin doneminde yag alimiile ilerde obezite arasinda tutarli
bir iliski yok

* Yasamin ilk iki yi1linda yag alimi kisitlanmamali

* ESPGHAN o6nerileri: toplam enerjinin en az % 25 i yagdan

gelmeli . ittt moan
* Toplam yag: % 30 oo T e
* Sature yag % 7-10 T
* Geri kalan yag MUFA (10%) ve (PUFA) (10%) R B n i
+ Kolesterol 200-300 mg/giin puanaal I S
* Trans yag asitlerinden kacinma T e
* Protein 15-20% - e

* KH 50-55%

Seom 100813 D37 08 015 100
Barc 2009 {11] —_— LRRTEXINT- TR T
e 2000 (44 —-—-— OE3 {090 06T} §1T2
Divorwer F081 (13} —-—-n-— o4F s iy i
Dvreer 2081 [12) s Rn e W
Dveer 2081 [12) R 0Z}08 068 06T
Creprall (-acueared = 54 7% 3 = 0 050) ¢) 0374000 048] 10008

Karaolis-Danckert N, Gunther ALB, Kroke A, Hornberg C, Buyken AE: How early dietary factors modify the effect of rapid weight ;

subsequent body-composition development in term children whose birth weight was appropriate for gestational age. Am J Clin|  “# . s - o ' 1s

F e coanbrol SLATY (8% 1) Favory ned PLIA freabmend



Tamamlayici beslenme: Yag alimi ve obezite-Strip study

¢eeC ¢ e
* Prospective Special Turku Coronary Risk Factor Intervention Project (STRIP) ? ? 9

e 7 aylik >1.000 bebek randomize edildi

* |. Grup: Dustk doymus yag, diisiik kolesterol (toplam yag 30-35% , sature yag/MUFA+PUFA oranil:2

ve kolesterol < 200 mg/guin)
* |I. Grup: serbest diyet, Cocuk ve adolesan donemine kadar izlendiler
* Erkeklerde daha dusuk kolesterol (5, 7 ve 14 yasinda daha diisuk)
* Daha fazla Large LDL (daha az aterojenik)

e Kizlarda obezite daha az

* KB 15 yasa kadar daha distik Niinikoski H, et al. Circulation 2007, 116:1032-1040.
Kaitosaari T, et al.. Diabetes Care 2006,29:781-785.



Tamamlayici beslenme: hipertansiyon

* 0-12 ay tuz kisitlamasi yapilan bebeklerde

cocukluk cagindaki KB artisi yapilmayanlardan
daha az

e (LCPUFA) 9-12 ay arasi verilen cocuklarda kan basinci daha diisuk

Strazzullo P, Campanozzi A, Avallone S: Does salt intake in the first two years of life affect the development of cardiovascular disorders in
adulthood? Nutr Metab Cardiovasc Dis 2012, in press.

Damsgaard CT, Schack-Nielsen L, Michaelsen KF, Fruekilde MB, Hels O, Lauritzen L: Fish oil affects blood pressure and the plasma lipid profile
inhealthy Danish infants. J Nutr 2006, 136:94—-99



Barsak florasi ve obezite-Mikrobiyom

* Beslenmenin niteligi barsak florasini da belirliyor.
* Bakterilerin enerji tuketim hizlari

polisakkaridleri

ve kisa zincirli yag asitlerini parcalamalari birbirinden farkh oldugu icin:

Farkli bakterilerle kolonizasyon:
bazal enerji harcanmasinda ve
kalori emiliminde farkliliklara yol aciyor olabilir.

Firmicutes/ Bacteroides oraninin obeziteyle iliskisi gosterildi.

Koleva, P.; Bridgman, S.; Kozyrskyj, A. The Infant Gut Microbiome: Evidence for Obesity Risk and Dietary Intervention. Nutrients 2015, 7, 2237-2260
Pihl, A.F.;et al The Role of the Gut Microbiota in Childhood Obesity. Child. Obes. 2016, 12, 292-299.



Erken déonem beslenmesinin eriskin hastaliklara etkisi:
Girisimsel calismalar

DB randomize calisma:
(Childhood Obesity Project

Prevalence of obesity at age 6 (%)

: 10 double-blind,
(CHOP) trlal) g_ randomized,
p=0.016
8 —
e 4 e o
6 aydan sonra anne sutine 7— % 55 azalma

devam vs formula 6 —

6 yasinda obezite siklig

v formul mamada 10%
v’ disuk proteinli formul

mamada 4.4% conventional low-protein breastfeeding

v' anne sutlinde 2.9%

Weber M, Grote V, Closa-Monasterolo R, et al.: Lower protein content in infant formula reduces BMI and obesity risk at school age: follow-up of a
randomized trial. Am J Clin Nutr 2014; 99: 1041-51.



Obezite icin risk faktorleri: 6zet

Donem

Risk Faktori

Prenatal (0-280 giin)

Yuksek maternal pre-pregnancy BMI
Hamilelikte fazla kilo alimi
Maternal Diabetes Mellitus (gestational or Type 1)

Genetic predisposition
Intrauterin buytime geriligi

Anne siitii veya formiil mama donemi (ilk 6 ay)

Formula beslenmesi

e Hizli blyime
Yuksek kalori alimi

® Yiksek protein alimi

e Disuk konsantrasyonda poliunsature yag alimi

Tamamlayici beslenme dénemi (6-24 ay)

Hizli kilo alimi
Kati gidalara erken baslanmasi
Yuksek hayvansal protein alimi

Mikrobiata




Sonuc

* In utero ortam ve erken postnatal beslenme kosullari ve stress , obezite, Tip-2DM,
hipertansiyon, dislipidemi ve KVH riski ni etkiliyor

* Bu degisikliklerin mekanizmasi tam aydinlanmis olmamakla birlikte epigenetik
degisimlerin endokrin sistem, yag dokusu ve enerji dengesi lUzerine olan etkileri
ile ilgili

* Anne sutu alimi ve daha yavas kilo aliminin bu risklere karsi koruyucu etkisi
oldugu artik biliniyor

Cevabi olmayan bircok soru var

* Evet normal kilo alimini saglamaliyiz ama hizl kilo aliyorsa buna mutdahale etmeli miyiz?
 Bu tum bebeklerde mi gecerli (AGA veya SGA larda)

e Saglikl bir bebekte bu ne kadar mimkun?



TESEKKUR EDERIM




Figure 2: The thrifty phenotype hypothesis

Mother's development and growth impaired

Maternal malnutrition

Maternal hyperglycaemia Other maternal/placental influences

Fetal and infant malnutrition

Changes in growth, metabolism
and vasculature

Hypothalamic

-pituitary
-adrenal axis and
sympathetic

system

Pancreatic ' Muscle, liver,
B-cells adipose tissue

Adult B-cell Insulin
function resistance

Source: Hales & Barker (2001) The thrifty phenotype hypothesis: type 2 diabetes. British Medlical Bulletin 60: 5-20.



Figure 7: Cycles of disease risk

Intergenerational switching of pathways
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Cycles of disease risk can involve
more than one generation. Women
who are malnourished or who have
sub-optimal body composition and
weight gain in pregnancy are more
likely to have offspring with stunting
and

premature death and morbidity (left
part of diagram). This becomes a self-
perpetuating cycle. Their offspring
are at

higher risk of cardiovascular and
metabolic disease, especially if socio-
economic transition or migration
gives access

to high fat and glycaemic index food
and reduced physical activity.
Women of this generation are more
likely to

develop gestational diabetes and to
have offspring which in turn are also
at risk of obesity and diabetes. This
process, which may involve different
mechanisms from the first,
nonetheless produces another cycle
of disease.

Source: Gluckman PD & Hanson MA
(2005) Metabolic disease:
evolutionary, developmental and
transgenerational

influences. In: Hornstra G, Uauy R,
Yang X (eds) The Impact of maternal
nutrition on the offspring. Nestle
Nutrition

workshop series: Pediatric program.
Switzerland: Karger.



Dogum agirligi ve Insulin direnci iliskisi

Birthweight Tertile, Adult BMI and
Insulin Resistance Syndrome
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