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BMI during adolescence & subsequent
cardiovascular mortality
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Participants at risk 1,712,018 1,042,018 540,636 160,145
Cumulative person-yr 17,201,301 30,718,320 38,472,521 41,926,636
Cumulative cardio- 185 609 1,577 2,676

vascular deaths

Twig G, et al. NEJM 2016; - 2.3 N=2.3 million




oronary heart disease Stroke
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Az ,adiposity rebound” idopontjanak hatasa a
kesobbi BMI-re 4 példan

Weight,, ./Height? .,

Overweight area

Girls

Rolland-Cachera et al.
Int J Obesity 30: S11,
2006
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Body mass index (BMI) (kg/m2) development according to age (year) at adiposity rebound.
Nutrient Intakes in Early Life and Risk of Obesity
Int J Environ Res Public Health. 2016 Jun;13(6):564.



DEXA (Dual energy X-ray
Absorbtiometry) merések

O Early AR
B Late AR

Fat mass Lean mass

*P < 0.05 compared with late AR

Measurements show that girls exhibiting early adiposity rebound (AR)
(<5 years) have higher velocity of fat gain at age 5 than those with late
adiposity rebound (>5 years). From results on 40 children reported in

Taylor et al. Obes Res 12: 1228, 2004



Az ,,adiposity rebound” kor egy éves
novekedése szignifikansan csokkenti a
metabolikus szindroma rizikéjat felnott
életkorban (N=1465, CECA growth study, 2008-
2009)

Age at
adiposity Men (N=605) Women (N=860)
rebound

OR (95 % Cl)2 P OR (95 % Cl)2 P
Metabolic
syndrome Model 1¢ 0.84 (0.74~ 0.0062 0.81(0.72- 0.0019
Jis)e 0.95) 0.93)

Model 24 g.gg)(o.m— 0.008 g.gg)(o.B— 0.014

Abbreviations: CI, confidence interval; EPICES, Evaluation of Deprivation and Inequalities of Health in Healthcare Centers; ]IS, Joint Interim
Statement; OR, odds ratio.

aValues are ORs (95% CIs) of developing metabolic syndrome for a 1-year increase in age at adiposity rebound (corresponding to a later rebound).
b Metabolic syndrome prevalence using the JIS definition.28
¢Model 1: Adjusted on age.

d Model 2: Model 1+physical activity, EPICES score, mother’s silhouette, father’s silhouette, birth weight. The bold values are statistically significant.

S Péneaul, R Gonzalez-Carrascosal, G Gusto2, D Goxe2, O Lantieri2, L Fezeul, S Hercbergl,3 and M F Rolland-
Cachera. International Journal of Obesity (2016) 40, 1150-1156; doi:10.1038/ij0.2016.39; published online 26 April 2016


http://www.nature.com/ijo/journal/v40/n7/fig_tab/ijo201639t4.html#t4-fn2
http://www.nature.com/ijo/journal/v40/n7/fig_tab/ijo201639t4.html#t4-fn2
http://www.nature.com/ijo/journal/v40/n7/fig_tab/ijo201639t4.html#t4-fn3
http://www.nature.com/ijo/journal/v40/n7/fig_tab/ijo201639t4.html#t4-fn4
http://www.nature.com/ijo/journal/v40/n7/fig_tab/ijo201639t4.html#t4-fn5

BMI valtozasa a 2 ¢ves ¢letkorban bevitt fehérje

mennyiseg fliggveényeben

(Etude Longitudinale Alimentation Nutrition et Croissance des Enfants (ELANCE) study).
Nutrient Intakes in Early Life and Risk of Obesity

Int J Environ Res Public Health. 2016 Jun;13(6):564.

Protein intake at 2 y
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Allitas:

A csecsemoOkori €s kisdedkorti
magas feherjebevitel korai AR-
hoz vezet ¢s novel1 a késobbi
elhizas valoszinuseget



Interspecies comparison of time periods for doubling birth weight in

the function of protein content of the milk
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Melnik BC Milk--A Nutrient System of
Mammalian Evolution Promoting mTORC1-
Dependent Translation. Int J Mol Sci. 2015 Jul
27;16(8):17048-87. doi:
10.3390/ijms160817048



Tobb fehérjét fogyasztanak a
csecsemoOk a szukségesnél?



Aktualis tapanyagbevitel életkor szerint (ELANCE
Study), ¢és az ajanlott tapanyagbevitel.

Nutrient Intakes in Early Life and Risk of Obesity
Int J Environ Res Public Health. 2016 Jun;13(6):564.
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Anthropometriai paraméterek alakulasa magas, alacsony fehérjebevitel és
anyatejes taplalas esetében 2 éves életkorig. *, **, ***S..,
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Napi energia és protein bevitel 3, 6, 12, és 24 hénapos korban 456 és 454
gyermekben az alacsony, ill. magas protein formula csoportban. **, ***Szign.
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TABLE 3

Serum concentrations of insulin-like growth factor (IGF)-I free, IGF-I total, IGF-binding protein (IGF-BP) 2. IGF-BP3,
glucose, urea, and urinary C-peptide in infants receiving lower}protein (LP) and higher-protein (HP) formula and in

breastfed (BF) infants’

Varniable LP

P value (HP

compared with LP)

BF

IGF-I free (ng/mL) 0.43 (0.27, —0.77) 0.60 (0.34, 1.11)
IGF-I total (ng/mL) 34.7 (17.7, 57.5) 8.4 (27.2, 81.8
IGF-BP2 (ng/mL) 1090 (865, 1438) 765 (575,1013)
IGF-BP3 (ng/mL) 2908 (2449, 3440) 2969 (2538, 3483)
C-peptde:creatinine (ng/mg) 107.3 (65.2, 194.7) 140, 203.8)
C-peptide (ng/mL) 19.5 (94, 34.6) 26.9 (13.3, 45.6)
Glucose (mg/dL) 85 (77, 93) 83 (77, 89)
Urea (mg/dL) 18 (14, 21) 29 (20, 36)

<0.001
<0.001
<0.001
0.248
0.030
0.002
0.022
<0.001

0.31 (0.21, 0.48)
14.1 (5.1, 33.2)
1370 (1055, 1740)
2454 (1984, 2794)
57.0(27.3, 119.3)
9.3 (3.5, 20.1)
86 (79, 93)
11 (8. 16)

" All values are medians; interquartile ranges in parentheses. P values were computed with the use of the Kruskal-
Wallis rank test. P < 0.001 for comparison of LP and BF groups (except for glucose). P < 0.001 for comparison of HP and

BF groups.

Socha P, et.al. AM J Clin Nutr 94(suppl): 1776S-84S, 2011



SOCHA ET AL
Branched-chain amino acids Essential amino acids Non-essential amino acids
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FIGURE 2. Serum amino acid concentrations in formula-fed and breastfed infants at 6 mo of age.




Az elagazo lancu aminosavak szintje

emelkedett kovér, inzulin rezisztens

emberekeben ¢€s elhizott, cukorbeteg
allatmodellekben. Alacsony elagazo lancu

aminosav tartalmu diéta javitja a glukoz
toleranciat, noveli az inzulin érzékenyseget,
valamint tamogatja a testsuly csokkeneset
patkany, illetve egér modellekben.



Elhizott ¢s normal sulyu anyak
anyatejenek aminosav Osszetetele

Total FAA 2884

BCAA 95.5
AAA Y

FAA = szabad amindsav; BCAA = elagazo lancu amindsav; AAA = aromatikus aminosav

De Luca A et al. Nutrition 32: 1295-98, 2016



Median és 90-95-0s percentilis BMI értékek csoportok
szerint 3-tol 6 eves korig.

—a— Lower protein —&— Higher protein Breastfed

BMI 95™ percentile

Martina Weber et al. Am J Clin
Nutr 2014:;99:1041-1051
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Elhizas gyakorisaga ¢s rizikdja magas ¢€s alacsony protein

bevitelli csoportokban 6 éves életkorban

2.05 compared with 1.25 g/dL in infant formula and 3.2 compared with 1.6 g/dL in the follow-up formula, respectively)

Obesity Crude model Adjusted model

Risk difference

Higher protein Lower protein (95% CI)

OR (95% CI) P value OR (95%c) P value Breastfed

n/N (%) n/N (%) % n/N (%)

22/221 (100) 10/227 4.4) 56(09,10.4) 243(1.12,5.27) 2.87a2, 6/209 (2.9)
6.75)

35/333 (10.5) 17/325 (5.2) 53(1.2,94)  2.14(1.17, 3.90) 2.60 (1.33,5.10) 13/361 (3.6)

44/546 (8.0) 25/535 (4.6) . 1.85 (1.05, 3.25) 1.92 (1.06, 3.48) 20/580 (3.4)

Martina Weber et al. Am J Clin Nutr 2014;99:1041-1051



http://ajcn.nutrition.org/content/99/5/1041/T3.expansion.html#fn-11
http://ajcn.nutrition.org/content/99/5/1041/T3.expansion.html#fn-12
http://ajcn.nutrition.org/content/99/5/1041/T3.expansion.html#fn-11

Elhizas gyakorisaga 6 ¢ves
cletkorban

Magas fehérjetartalmu tapszer: 10 %
Alacsony fehérjetartalmu tapszer: 4,4 %

203 compared with 123 g/dL 1 infant formula and 3.2 compared with 1.6 g/dL m the follow-up formula, respectively)

Martina Weber et al. Am J Clin Nutr 2014;99:1041-10351



Nutriens szenzitiv kinase ,,target of rapamycin
(MTOR)” koordinalja az eukaridta sejtek
novekedéset €s metabolizmusat, reagalva
kornyezeti hatasokra, mint taplalekok ¢€s

novekedési faktorok.

mTOR Signaling in Growth, Metabolism, and Disease
Robert A. Saxton, David M.
DOI: http://dx.doi.org/10.1016/j.cell.2017.02.004 |



Synoptic model illustrates the influence of milk signaling on the
magnitude of mMTORCL1 activation (target of rapamycin complex 1)

Melnik BC. Int J Mol Sci 16: 17048-87, 2015
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(B) Maternal obesity and milk
consumption during
pregnancy promote fetal
overgrowth and macrosomia.
Artificial formula feeding with
excessive protein intake
further amplifies aberrant
MTORC1-dependent
metabolic programming.
Persistent milk consumption
ultimately consolidates B
aberrant hyperactivation of
MTORC1, a quasi program that
accelerates aging and early
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1,8 vs 2,9 g/100kcal ¢és 2,2 vs 4,4
g/100 kcal protein tartalmu
tapszer hatasait hasonlitottak
0ssze anyatej potlo €s koveto
tapszerek eseteben



Kis feherjekulonbseg hatasa a
sulyfejlodesre

Sulygyarapodas 238,1*
g/nap

Trabulsi J, et al. Eur J Clin Nutr 65: 167-74, 2011

0,3 g x 120 =36 g, fél ¢v alatt 54 g tobblet sulygyarapodas
Sok kicsi sokra megy!
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Figure 2. Mean BMI of 179 Eighteen-Month-Old Children in the
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Protein content in Infant and Follow-on formulas
5.0

4.5+ e o
4.0
3.5

3.0
2571

g protein/100 Kcal

2.0

}-._.-._.-._._._..|

1.5+

1.0

f | Infant formulas
b= { Follow-on formulas

European directives and recommendations on the cow’s milk protein content of infant and follow-on formulas. Dir 2001
Commission Directive 91/321/EEC of May 14, 1991, on infant and follow-on formulae; SC 2003: Report of the Scientific
Committee on Food on the revision of essential requirements of infant formulae and follow-on formulae (SCF/CS/NUT/IF/65
Final); Dir 2006 Commission Directive 2006/141/EC of December 22, 2006, on infant formulae and follow-on formulae and
amending Directive 1999/21/EC; EFSA 2014 Scientific Opinion on the essential composition of infant and follow-on formulae.



European Food Safety Authority: ,,infant formula
and infant follow-on formula should ensure that
growth and development of infants fed infant
formula are similar to those infants who are
exclusively breast-fed during the first 6 months of
life”

Ajanlom mindenki figyelmébe Atul Singhal cikkét
(Role of infant nutrition in the global epidemic of
non-communicable disease Proc Nutr Soc 75: 162-
68, 2016), melyben részletesen kifejti a jelen
allaspontokat



Megfontolasra javasolt gondolatok

Anyatejes taplalas propagalasanak erdsitése

Anyatej hianyaban, illetve anyatejes taplalast kovetden
az anyatej osszetételét leginkabb megkozelito
(nemcsak mennyisegl, de minoOségi ertelemben 1s!)
tapszer alkalmazasanak javaslata

A tapszerhez hozzaadott pre- €s probiotikumok 1s
legyenek az anyatejben talalhatokhoz hasonloak

Ket percentilist keresztezo sulyfejlodés esetén fokozott
odafigyeles (kiillonos tekintettel a SGA ujsziilottekre)

Az energiabevitel 6%-at kitevo fehérjebevitel
elégseges, €s ez 1gaz az anyatejes taplalast kovetOen 1s
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Valine



Comparison of milk amino acid composition of selected mammalian
Species.

Species Total AA g/100 mL Whole Milk
Total AA BCAA mg/g Leucine mg/g Total AA

Rat 8.69+0.77/7 176+4 02 +£2

Cat 757+127 208+3 118 +1

Sheep 541+0.24 196+5 90+ 4

Cow 336+048 199+3 99 +1

Horse 1.58+0.35 178+3 93+ 3

Man 0.85+0.09 209+5 104 +1

MNMelnik BC Miilk——A Nutrient Systerrm of
MammMmalianmn Evolution Promoting miTORCIL-

Dependent Translationmn. Int J Mol Sci. 2015 Jul

27:;16(8):L7048-87. doi:
10.3390/ijMms16081 70483




Magas korai protein bevitel €s a pre-peritonealis zsir
kapcsolata 5 éves ¢€letkorban: egy randomizalt klinikai
vizsgalat kovetése

Multiple linear regression

Lower protein
N =97
0.258[0.148;
0.397]

0.432[0.330;
0.553]

0.242[0.144;
0.373]

0.360[0.273;
0.470]

Higher protein
N =86
0.245[0.177;
0.410]

0.501[0.377;
0.637]

0.244[0.166;
0.396]

0.427[0.322;
0.540]

Minimally
adjusted
estimated
difference
(95% ClI)
0.036(—0.032;
0.104)

0.052(—0.003;

0.106)

0.037(=0.031;
0.104)

0.052(0.002;
0.102)

Gruszfeld D, et al. NMCD26: 824-32, 2016.

Fully adjusted
estimated
difference (95%
Cl)
0.047(~0.023;
0.117)

0.058(0.002;
0.115)

0.048(~0.021;
0.118)

0.060(0.008;
0.112)

Breastfed

N =92
0.225[0.125;
0.332]

0.485[0.389;
0.590]

0.211[0.137;
0.327]

0.410[0.316;
0.514]



http://www.sciencedirect.com/science/article/pii/S0939475315301368#tbl2fna
http://www.sciencedirect.com/science/article/pii/S0939475315301368#tbl2fnb

