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Bebegi ve gelisimini tanimak

Bebegin gelisim sireci icerisindeki dezavantajlari ve
sikca karsilasilan sorunlarin dokiimantasyonu

Gelisim ve sorunlarin giderilmesinde beslenmenin rolu
Anne sitl ve fermantasyon

Fermente st ve Urlnleri

Klinik uygulama ve kanit dizeyleri

Tamamlayici beslenme stirecinde fermantasyon

Eve goturulecek mesajlar






Erken Bebek Beslenmesi

Buyume ve gelisimin en hizh oldugu dénemdir, Beyin ve sinir sistemi ile bagisiklik ve
gelecegi sekillendirir. sindirim sisteminin en hizh gelistigi donemdj

P

Fiziksel Gelisim Zeka Gelisimi

Buyume Hx

-9 ay + 2 yasta
Bir Mucize Var!

Bagisiklik Sindirim Sistemi

Gram / Gin

-
-9 ay +2yas




Infant

P —

Recruitment, differentiation and maturation of immune cells and intestinal villl,

Ximenez C, Arch Med Res, 2017

- a . a . a . . a . a
[
Prenatal P [
(weeks' gestatio [ {months a birth)
15 20 25 30 40 3 6 9 12
I T T T T 1T 1T 1771
Chymotrypsin | 60%
{11, 14)
Trypsin 90%
{9, 14, 15)
Carboxypeptidase B 259&__"':__
{9, 14)

Enterokinase (10) 17%:‘

Pancreatic
amylase
(7,14, 186)

Salivary amylase 1

(17, 18)

Pancreatic lipase (7, 14, 15) --=1uaa<’

Lingual and
gastric lipase
{21, 23)

Bicarbonate
(6, 14)

_

e i —_——
———— T T T T T

Mc Clean P, Ar ' d, 1993



Enterik sinir sistemi erken bebeklik doneminde gelisimini

strdirir!

The Brain in Your Gut

The gut's brain, known as the enteric

nervous system, Is located in sheaths of + Mesentery

tissue lining the esophagus, stomach, Attaches the

small intestine and colon. bowel to the
body wall and

SMALL INTESTINE CROSS SECTION contains major
arteries, veins,
lymphatics and

external nerves.

Submucosal pl
Layer contains sensory
celis that communicate
with the myenteric plexus
and motor fibers that
stimulate the secretion of '
fluids into the lumen. . T

Myenteric pl
Layer contains the
neurons responsible
for regulating the
enzyma output of
adjacent organs.

Lumen NO NEIVES siiemsisisisrsreorsnans
actually enter this area,

where digestion occurs. The

brains in the head and gut have

to monitor conditions in the lumen
across the lining of the bowel,

Scurce: Dr. Michas! D. Gershon, Columbia Undversity

Wester T, Gut, 1999




Mikrobiota gelisimi Homeostasis

nervous system

Savidge TC, Front Cell Neuroscience, 2016
Pereira F, Envir Microbiol, 2016



Sindirim Sistemi Maturasyonu

Critical Window of postnatal

Gl Development Gl Development
SiSaiarDevelopment : 3 Normal Gl Barrier
* Epithelial barrier and : :
transport functions Mgt —— Development and function
i Maternal  +  immune system : Gl Barrier Development == : 7" Nature o=
i Immunity maturation : Immunity . Seaning Fe.

* Enteric nervous system

Compromised Gl Barrier Development and function
* Increased intestinal permeability

Immune suppression

Increased mast cell activity and numbers

Hyperactive enteric nervous system

Weaning

-~
-~

1/ Birth 2.4 to 4 weeks 12 to 14 weeks Adult

!
Birth 25to 4weeks  12to 14 weeks ! Adult

Moeser AJ, Animal Nutr, 2017



Bebeklerde Sindirim Sistemi Sorunlari

Bebek regirjitasyonu
Siklik kusma sendromu
Kolik
Diskezi
Fonksiyonel ishal
Fonksiyonel Katid ik
0 3 6 9 12 3 6

Saglikli bebeklerde sik¢a gozlenen, nedeni tam olarak agiklanamamis,

sindirim sistemi sikayet ve bulgulan !

Benninga MA, Gastroenterol, 2016



!l ’ Bebeklerde fonksiyonel sindirim sorunlari
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Medical Position Paper

Nondigestible Carbohydrates in the Diets of Infants and Young
Children: A Commentary by the ESPGHAN Committee
on Nutrition
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ABSTRACT

The coasumgricn of nondigestible carbohydrates is perceived
ax beneficial by health professionals ssd the general pablic, bot
the transdation of thas Information Into dictaey peactice, poblic
health rocommendations, and regulatory policy har proved dif.
fxcult

Nondigessible carbobydmtes are n betesogencces entsty. and
thelr definition & peoblematic, Witbont w means o chasasonize
the dictary components associaled wich particubar health ben-
efits, specific attrsbutions of those cannot be made. Food label
ing for “fiber” consttuents cun be given ooly i a geseral
voosext, and the development of health pobicy, dictary wdvice,
and cducation, and informed public undesstanding of nondi-
pextiblo carbohydrates arc fimvited

Theee have, homever, been several important developments
oor thinking about noadipestible carbolivdrases during the past

[ A SRR CAC EEIC [ TSl A SO S B K
of sondigestible carbohydmies. Their formeniation, fale, and

eIt SOl coMe & e nlns Cliaracterisne: ho-
(LS eI e we dev OF RO ResT =

hydmios, is now necognized as a source for infants, and the
Inchssion of nondigestible carboliydrates in the diet has been
peomoded for thelr “prebsotic” effects.

Therefoee, u revicw of e Importance of nomBpsstible curbo-
hydrates i the daets of imfunts und young children s timely
The akms of this commentary are to clwnify (he current defin
tons of noadigestible carbohydrines, 1o review pahlished ess-
denee for their Beochemical, pliystodogic, sutritional, und <fin-
cal effeces, and 1o discuss isoes invalved in deflning dicsary
gusdelines for mfants and young childron. JAGN 36: 320337,
2005, 0 2003 Lippincott Willuss & Wilking, Inc

Alarm Belirtileri

1)
2)
3)
4)

5)

6)

7)

Hematemez
Kanh digskilama

Gida reddi

Alarm Bulgulari

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

Biiyiime geriligi

Noérolojik gelisim geriligi
Diskida gizli kan varligi
ileri derece karin gerginligi
Ates

Dehidratasyon bulgulari
Ozofajit

Tikayici apne

Reaktif hava yolu hastaligi

Akciger aspirasyonu

Beslenme-yutma giicliikleri

Baslangicin hayatin ilk 3
haftasinda olmasi

Bir yastan sonra devam
etmesi

Safrali kusma

—




Kolik

normo-sensitive gut hypersensitive gut
~ ~ Y e Y y 4
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mast cells with intact granules mast cell degranulation >
> tight gut barrier + opening/degradation of tight
0 lunctions > leaky gut barrier
I & inflammation

ALLE Article | OPEN

1 Lactate-utilizing community is associated
with gut microbiota dysbiosis in colicky
infants

Van T. Pham, Christophe Lacroix B Christian P. Braegger & Christophe Chassard

Scientific Reports 7, Article number: 11176 Received: 09 May 2017
(2017) Accepted: 25 August 2017
doi:10.1038/541598-017-11509-1 Published online: 11 September 2017
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Gbbek cevresinde spasmodik-
kivrandirici agri-> Aglama,

cighk

Sebep ??

* Non-GIS

e GISimmatirasyonu, gida
tolerans, mikrobiyota
gelisimi

Gunde >3 saat, haftada>3 gun



Bebeklerde Sindirim Sistemi Sorunlari

 Beslenme guiclikleri, anne
sutint birakmat?

* Ana babada stress, depresyon ve
givensizlik hissi® 4

e Aile yasam kalitesinde
bozulma>®

* Yasamin ileri dénemlerinde IBS
semptomlari’-®

1. Miller-Loncar C. 2004, 2. Howard C.R. 2006, 3. Vik T. 2009,
4, Akman . 2006, 5. Rautava P. 1995, 6. Brown M. 2009,
7. Partty A. 2013, 8. Indio F. 2011




Hayatin erken evrelerinde - BESLENME

it in Barly L
ificance of hc Gut
t )‘ a and Nutrition

1. Immun Sistem taend N

h
,_ tur H /‘d“

2. Gastrointestinal sistem gelisim

ve fonksiyonlari
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* LK 6 AY SADECE ANNE SUTU

- EK GIDA ONE CEKILMEMELIDIR

«  Tamamlayici >6-9 AY ARASI KALORININ %30

*  9-12 AY ARASI %50’Si EK GIDADAN GELMELI KALANI ANNE SUTUNDEN
«  ANA iCECEK ANNE SUTU VEYA ONA EN YAKIN SUT OLMALIDIR.

»  DUSUK PROTEIN, GEREKTiIGi KADAR KALORI



AN MILK: AN ORCHESTRA OF BENEFITS

88% Water S |
Oligosac- [RSEEEEES Fat/ S Nucleo-
® @ @ @ ®

Immunity

Growth ® P Py PY Py ®
Microbiota Microbiota Brain Energy Signaling Mood Brain Bone & Teeth
Blood

Other

Digestion Energy




Gestational 2

Delivery o)
Method .—

Antibiotics,
Medicines ’

Health *
Geography ‘

Genetics ‘-
2

Milk stage .

Human Milk
Oligosaccharides

Y

Immune factors
Immunoglobulins

- Cytokines

- Extracellular vesicles

- Etc x o

Healthy
Microbiome

Aberrant
Microbiome

s

—

Metabolites
SCFA
12,13-DiHOME

Etc 0/\0/3
Y

jeccas
Antimicrobial

barrier and
peptides

Competitive
exclusion

g

Homeostasis
Healthy

Inflammation
Asthma, Atopy,
Diabetes,
Obesity,
Inflammatory
Bowel Disease




Bes temel monosakkarit yapi tasina eklenen degisik konfigiirasyon ve sayida
disakkarit eklenmistir.

- B1'4'G|C 6" -Sialylylactose
()
st X B ; «2-6 - p1-4Gic
2" -fucosyllactose e e .

Fukosilasyon Lewis kan grup antigenleri ile ilintilidir.
Sializasyon ise bireyler arasi fukosilasyon kadar degisken degildir.

Genetik ve ¢evresel faktorler HMO biyosentezini etkiler mi ???

N | Lk Lacto-N-neotetraose
3FL P 1-4GIcNACH 137 1-4Gle
& <
- 4.|> - -:.
ert (e ¢ p
Sialic Acid-Residusas s 2
g . = < T Acidic HMOS
HMOS Core = [ [ : 1>
i ore ./ Ppram - BN J ./ PB4 ,
Human ml'k Macro- and HMOS in (Type | or I, linear or | ) — n T =
composition micronutrients human milk 3 3 % = Neutral HMOS
Fucose-Residuos e A ‘

* =B ()
NeuSAc Gal GIcNAC Glc Fuc



Her bakteri HMO c¢esitlerini kullanamaz !

HMO'’yu aktif kullanabilen bakteriler dominans kazanir - Bifidobakter longum
HMO kullanamayanlar eliminasyona ugrar !

indirgenen HMO’yu kullanabilen bakteriler ikincil artar ! > CESITLILIK




HMO binds to
bacteria
Blocks
binding
Blocks
Bactericidal binding Cell Altlered
activity receptor ) cel
HMO binds receptor

to cell

" dd




HMO epitel ve immun sistem fonksiyonlarini diizenler

INTESTINE CIRCULATION LUNG

High Fiber Diet e a
."f Undigested dietary Ly6cneE N @ l > l /

Sy & = cxeLl

t L
fiber " TMONWCYLE N < Neutrophil
& » Q /v AAM Recruitment
%{ Microbiota (i.e.
Bifidobacterium) 5 g
{{Cda+)) =P ({Cd8+)) —P {{CdB+
BONE MARROW Q o Q

\ A metabolism I Effector Fn
SCFA IAV-specific
i.e. butyrate
® &' y ) @' , Inhibition
|I'}h;:?)ltAl(én ® FFAR3 of HDACs?
(o] s
and FFAR ,,' ‘\\ =
i i
signaling o o ) __’ 3 Yreg iy Tlssule
o . e o - repair
A{v‘ ‘7, \'\
{Treg =SAUCEA - @
4 Inf. MACs =
(IL-6, 1L-12) 7 Z
: : A J Tissue Damage in IAV

T Clinical Outcome
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FERMENTASYON

Bacteria Bulyrato _
0o° o N )
Propionate IGN-inducing
o O v signals
P \ 4 ¥ ‘

~ \_’" Propionate- "<
' and glucose-
sensing signals




POSTBIYOTIK

Postbiotics
Bioactive compounds produced by food-

grade micro-organisms in a fermentation

Proteins, HELESS Complex
peptides, molecules
amino acids

Cell wall
Carbo-  Vitamins/  Organic components
hydrates  cofactors acids

Lipids

Saghgi desteklemek icin besinlerle alinan fermantasyon urunleridir !



% Hydrolysis of
_ phytate

Absoprtion

Mineral
solubility 2

W‘n%ea ”Wmlw ﬂm\

S
S
=

i
=

Uptake of
minerals #

o ¥ 3.9

pHJ{ = metabolik diizenlenme

pH{ - patojenlerin inhibisyonu
Mineral ¢oziiniirligu artar

Bakteriyel enzim - Laktaz




Short chain Gas

(Butyrate, propionate, (CH,, H,, CO,)
aceiate) = <

Likely mechanism of action of fiber
on intestinal transit time and visceral hypersensitivity




- biotikler...

Mikrobiyota kompozisyonunu Probiyotik mikroorganizmalarin

mikroorganizmalarin metabolik ve metabolize edecegi prebiyotiklerin

fonksiyonel fenotip belirler! son uUrunleri bireysel farkhliklar

gosterir!

* Postbiyotik >
* Bireysel farklara imkan tanimayan son liriin
* Canli mo igermedigi icin stabilizasyon/ raf 6mrii sorunu yok
* Kolonizasyona ihtiya¢ gostermez

* Kritik hasta, prematiire ve kiiciik cocukta glivenli bir alternatif



Postbiyotik

"

Fermente infant

Paraprobiyotikler e .
Formulleri



Siit / Sut Uriinii Fermantasyonu

M Ot ol l

preah et N

! =3
RO G A TS o e
 STARTER CULTURES %ﬂ*“ d

AcidgelpH=4.6

Three >
Dimensional %
Network ERSSS

t H ) ] ' u
Time after inoculation (h)




it Fermantasyon Uriinleri/
ostbiyotikler

" Effects at local level: mM

v Dietary polyphencis and their
metabolites

v Modulation of gut microbiota
v Interaction with host cells

S

\

Fermented Milk Products

-

Effects at systemic level: SpUM |
v Conjugated metaboiites
v In blood, tissues and organs

- ND

o
L U

{ |



Suit Fermantasyon Uriinleri/ Postbiyotikler

Yararli bakteriler

' (Anne sitlinde bulunan S. thermofilus +
B. breve)

FERMANTASYON o
s




Siit Fermantasyon Uriinleri/ Postbiyotikler

S. thermophilus & B. breve
(GRAS micro-organisms, approved by Codex Fermentation
Alimentarius & EC Directive on IFFO)

Ingredients ' 5 Irr Addition of §
dissolving lactic acid producing
bacteria
~— cooling
I
Sl '

p Fermented formula
o ™ containing microbial enzymes
such as lactase and bacterial

| T 1 I TF~\ metabolites such as lactic acid,

A -
N " W as well as bacterial cells and

Spray drying [ components; slightly decreased
pH

Heat treatment Concentration Cooling




Klinik Uygulama

Table 1. Overview of clinical studies with fermented mfant formula in the period 1989-2013.

Study § Duration of i Control Group Intervention Main GI-Related Results in the
Reference Location N (age) Population
Characteristics Intervention Feeding Group Feeding Fermented IF Group
Non-hydrolysed IF
Multicenter, fermented by
. . X ) ; Decreased GI symptom score at
Morisseteral.  randomized, N=129 " Infants at high risk Bifidobacterium R
> France Birth-12 mo. Standard IF 4. 12 and 24 mo. (“digestive
2011 [56] double-blind. (024 mo.) of atopy breve and )| J o
allergic manifestations™)
controlled study Streptococcus
thermophilus
No effect on bacterial
2 IF fermented by colonization
Multicenter. . . o
] ~ During ) Bifidobacterium Decreased fecal calprotectin in
Campeotto etal  randomized. N=38 = Pre-term infants
i France hospital stay: Pre-term formula  breve and fermented formmla group.
2011 [55] double-blind. (0—2mo.) (GA 30-35 wk) . _—
2-5wk Streptococcus significantly from Week 3
controlled study o X
thermophilus Lower incidence of abdominal
distension
s @ s IF fermented by
. Infants with digestive _ ) Decreased symptom score
Multicenter. ] ) Bifidobacterium ) .
Garcette ef al. S N=680 discomforts (bloating. during study period (e.g..
longitudinal. France ~30d i NA breve and .
2007 [61] . (1-3mo.) gas, belching. bloating and gas 49 vs. 13%:
observational study ] ; Streptococcus ; :
unexplained crying) % unexplained crying 39 vs. 11%)
thermophilus
) IF fermented by o .
Single center. i i Fecal pH in intervention group
: 3 Bifidobacterium
Indrio er al. randomized, N=90 : Standard IF or was equal to breast-fed group.
d Italy 4 mo. Healthy infants : breve and
2007 [58] double-blind. {0—4 mo.) Breast milk and lower than standard IF
Streptococcus
controlled study group
thermophilus

Goulet O, Nutr, 2014



Klinik Uygulama

Table 1. Cont.

Study Duration of Control Group Intervention Group Main GI-Related Results
Reference Location N (age) Population )
Characteristics Intervention Feeding Feeding in the Fermented IF Group
Decreased intensity of
Infants with digestive icestive discomfort i
Multicenter. . L IF fermented by . S
: discomforts (unexplained . < intervention group
Royeral randomuzed. N=109 . X Bifidobacterium breve o i
i France 15d crying. bloating, Standard IF Decreased gas in intervention
2004 [54) double-blind. (03 mo.) G < and Streptococcus
regurgitation. eructation. i group
controlled study . thermophilus
hiccups) Tendency for decreased
intestinal bloating
Single center, IF fermented by
i Increased fecal
Mullié et al. randomized. N=60 : 4 Bifidobacterium breve ]
. France Birth-4 mo. Healthy inf: Standard IF bifidobactenal level,
2004 [57] double-blind. (0-5mo.) and Sfreptococcus T
significant at 4 mo.
controlled study thermophilus
Incidence and duration of
diarrhea episodes are similar
Less cases of dehydration
Multicenter. IF fermented by (2.5% vs. 6%). less medical
Thibault ef al. randomized. N=971 5 Bifidobacterium breve consultations (46% vs. 57%).
. France S mo. Healthy infants Standard IF X X
2004 [41] double-blind, (4—-6mo.) and Streptococcus less oral rehydration solution
controlled study thermophilus (ORS) prescriptions
(42% vs. 52%)
Fewer formula switches
(60% vs. 75%)
No GI symptoms scored
IF fermented by
C I Singl N=69 Standard IF Bifidob: b e ——
o et ingle center, open. N= tan or ifidobacterium e
o et & s France 3 mo. Healthy newboms 3 ERdbochenss e feeding on fecal calprotectin
2004 [62] prospective study (0-3mo.) Breast milk and Sfreptococcus i i
concentrations in first week
thermophilus

of life (d 3-7)

Goulet O, Nutr, 2014



Giinliik aglama siiresi

Klinik Uygulama

%40.4
p=0.0052

Plasebo

Laktaz iceren formdal st

Huybers S,J Nutr, 2015

Yasam kalitesi skoru

Standart formul sutle
beslenirken

Fermante formul
sutle beslenmeye
basladiktan sonra

Garcetta K, B J Med, 2007
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REGULAR ARTICLE

Randomised controlled trial demonstrates that fermented infant

formula with short-chain galacto-oligosaccharides and long-chair
fructo-oligosaccharides reduces the incidence of infantile colic

Yvan Vandenplas (Yvan Vandenplas@urbnassel be}', Thomas Ludwig’, Hetty Bouritius’, Phiippe Allet’, Derck Forde®, Stefaan Pee
Jonathan Hourlhane”

| Depanmarnt of Podence, LT, vrg Unnessan Bnssel Enscols Segom
2Nl Ressant, Loocht, The Nethodnds

SEnderartysrpraiogt, Hosek, iedgum
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6 Podate, Mool CEnfams Dyon, Fance

7 Paechomce and Orkd Heath, Universty Colepe Corke Cork, aodnd

Keywards ABSTRACT

Fermented formula, Gostrostiesng tokersnce Aim: We examined the offects on gstroimestingl (Gl) olerance of o n
ntare fovaka, infantie cobe, Prebote P P AT (gt ¢ 0
thet combined spachic fermentad formula (FERM) with shoa-chain gt

Comvespondence dligosacchandes and long<hain fructo-algosacchandes (5cCOS/AFOS)
Iolessor Yaan Vandenplas, Depanmem of v > . ¢ " ..

Moedstren, Unversiter Dekomobas Brimsel and ooncentration of 0.8 & 100 mL

Wig Liversiot Enssel Laabeotlan 10 Methods: The prospectve, double-blind, randomssed, controlied al ¢

10850 Bnssel, Bsegum

heakty, tom infants aged 0-28 days whase parents decded % not sta
breastieedng Infant formuly wath scCOS/IcFOS=SOMFERM, scGOSAD
S00FERM and scGOSACROS were tested. Parents compléted standarc
dianes on Gl symptoms, ayng, sleeping and stool charactenstics cach
infants were 17 weeks

Results: All the formulas were wel tolerated. At four weeks, he ovesal
infantile colic was sgnificantly fower (%) with scCGOSAFOS+S0MFES
IFOS (20%. p = 0.034) of SOSTERM (20%, p = OD36). Longuding
that =cGOS/WcFOS+500FERM Jed infants alzo dsplayed a persisienty |
durston and showed a consistent stoolsoftenng effect than infants wh
withoue scGOS/IcFOS

Condusion: The combnation of fermented formula with scCOS/KFOS
and showed a lower overall aying time, a lower nodence of infansie |
softening efect in heathy term infants. These findngs suggest for the

speciic infant forrmula bas 2 preventive effect on infantile colic m form

A;lo ¥

Incidence of @
Average crying duration [h/d] sodes [n/

Klinik Uygulama

8

¢ Lhdhdl

2.0 1

15 9

—

]

||1I|§_,|

o

scGOS/IcFOS
50%FERM

scGOS/IcFOS+15%FERM
scGOS/IcFOS+50%FERM

1.0 1
o5 20909000 EETROROINe URG
o ———— —————r——r—
0 14 28 42 56 70 84 98 112 126 140
Days on study product [d]
9R93% 939228498 289228483
3 FA P AAR AR T AR KA
(o] O O (o le] O O (o le]
| VR T e W [ VT VI M W [ VT VI
] R R & U R
= = N AN g A b
2 3 2 3 2 3 3 R 2 3
Baseline ' 4 weeks 8 weeks 13 weeks | 17 weeks
GG ® 0 G RG] ® 0 G IRG)
2 a 3 & a & 3 8 3 a
Baseline 4 weeks 8 weeks 13 weeks 17 weeks



Klinik Uygulama

NUTRITION

Partly Fermented Infant Formulae s

Oligosaccharides Support Adequate Ir
Are Well-Tolerated ° om0

“Frédérte Huet, "Maricke Abrahamse-Berkeveld, "Sebastian T
YGirard Beley, 'Chrisioph Savagner, * Yvan Vandenplas, and *.

ABSTRACT

0.25

Objeerives Femmomod furmulae (FERM) and o speatic mextro of WPs shin-
chatn pabiooligosacchandes and 117 longchan frocw-ofgosacchurides
S GOSKFOS 9 1) have & posenthal deneticwd) effect on psteomeioal func
ooy ami] reicrobvota developrnent m mfints. Theprosant siody avessod the alcty
and vok of the comb of panty fi d oeformt wdlh formrl e and
WO A0S compasd with either | foosure, in healthy derm infans
Mathads: Four Sumdrod thety-two imBints were earsdlad before 28 days of
ape s Solbrwnd ap o 17 wosks of age and awigeed w0 | of g 4 grovps: 1)
formeh with seGOSNFOS, (1) seGOSIH OS5 15% FERM, (i) solios
TePOMS + SPG FERM, o7 iy ) 0% fermesaed foomouls {400 FERM ). Primary
culcome was daily waght gaos dunng nilervoation (apnalaxe enlerion
Afforence o daily weight gain <) gy ) Infans ssthnopomesics, fmuls
ko, muwmber, and fype of (snoo) Al were momsccod monskls. Swal
sanplos were collectod at baselme and sfter 17 weoks for malyws of
physologicn and micabiokgicd 7

Resulis: Equivakerse of wonght g por day was demonsrated in ek e
treeation-ko-treat and per-protoosd pogalagon, with s mess weight gain (SD)
20706 1), 282 (4.8), K S (500 and 287 (S0 giday for the groups 1 iy
ropectively. No &fforences wore obwerval in oy owth pesietens,
formle ntaks, awd the sumber or seventy of AEx In 3l seGOSKFOS-
comtaming formalse. u benchicial effect of scGOS KOS wan observed,
indicaied by e brwer pH, iwer Cloatmdiom Sfficde Tovels, s Righer
seorssary ammmoglobulin A kvek

Cosclusens: Tha partly femmambed infant milk formulse sontaming the
spccilic mivare wGOSACROS were well-tlerdod and sexdoad in sonmmal
growth in Beulfy infanb,

Key Waordss formomeed formmla. sicmbion, safote solOSAEOS
LIPGN 2016:61: ¢d1-¢53)

Length—for-age z-score
o
Weight-for-length z-score
o
8

microbiota, ’
effect on immu -0.75 ©

What Is New

* Partly fermented infant formulae containing scGOS/
1EFOS (9:1) can be considered & nutritionally sde-
quate and safe for use in heakthy, term Infants.

* A benefcial effect of scGOS/MCFOS (9:1) on qut
microbiota and stoal characterstics was conflirmed,
;mpe:mdprwceordoqedimnu

Week 4 Week 8 Week 13 Week 17
scGOS/IcFOS + 50%FERM 17 scGOS/IcFOS + 15%FERM
50%FERM 1 ScGOSAcFOS




Klinik Uygulama
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I Disorder

Potential Beneficial Action
of Fermented Infamnt

Presumed Aetiology References
Formulae
A - Less vonuting [53]
Reflux and regurgitation R —— Faster gasinic empiyving [13]
Thickeming gastric content [54]
Less bloating [54.55]
Bloatine and ballooni F e - ° Lactase addition [54.55.74.75]
oA an CHOTUITY e gy e
= = ==~ Protease inhibition [25.76—T8]
Mlhicrobiotal modifications [55—58]
G L P Less gas produced [54.55]
Flatulence m Lactase addition [54.55.74.75]
Protease mhibition [25.76—78]
F G I P N Feduced cryving time [Z21.22]
e it 3
Colics = [ ] Lactase addition [21.22.66.68]
Protease mhibition [25.76—78]
Mhacrobiotal modifications [55.57.58]
Le o diarrh
F_ G L =8 severs dramhes [41.49.53.64.65]
. 7 Lactase addition
; — - ) ) ) ] [54.55.74.75]
IDharrhoea Mhicrobiotal modifications
.. [34.56—58.63.79]
- - . [25.80.81]
metabolites T
Aenologies 7] A amatornmical imwmatarity; E F: food hyvpersensitivity & allergy:
[ G- gut microbiota alterations; [ L.: lactose maldigestion;

P protein maldigestion:

[ 1

™ non-GI factors




Percent of nutrient requirements met by breastmilk in the first year

Protein (g)

Carbohydrate (g)

Fat (g)

Caldum (mg)

Magnesium (mg)

Potassium (mg)

ron (mg)

Zinc (mg)

Vitamin E (mg)

Vitamin Bl (Thiamine) (mg)
Vitamin B2 (Riboflavin) (mg)
Vitamin B3 (Niacin) (mg)
Vitamin B5 (Pantothenic acid) (mg)
Vitamin B6 (mg)

Vitamin B7 (Biotin) (ug)
Choline (mg)

Vitamin B9 (Folate) (ug)
Vitamin B12 (mg)

Vitamin K1 (ug)

of life

0% 20% 40% 60% 80% 100% 120% 140%

||J|]'l|'1||"'|'|]'l|l|lj

i Percent of requirements met by breastmilk between 0-6 months
® Percent of requirements met by breastmilk between 7-12 months

Y A
Primary Influence
Y o
L 7 ] 9
2 — Geography  Diet
g Y= X
S| A
g S
2
a
y=
Delivery Infant Toddler
Age

McKeen S, Nutrients, 2019
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FERMENTASYON - Tam == "

Early introduction of complementary foods and childhood overweight
in breastfed and formula-fed infants in the Netherlands: the PIAMA
birth cohort study

Linds P M, Phaymen Abet 4, Wijga” - Ukihe Gehrng” - Gerard M, Kappetman®  Henréste A, Smn'
L van Boasem'
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ERMENTASYON - Tamamlayici Beslenme

(a) Human Milk Oligosaccharides: 1-3 & p1-6 linkages

Lacto-N-biose ﬂ

® Fucosylation N

Lactose .
@@ _sialvlation H' ‘§

(b) Oligosaccharides in infant formula: p1-2, B1-4, f1-6 linkages

Energy to the host
{small intestine}

Galactooligosaccharide (1cGOS)

000000000

Fructoligosaccharide (scFOS)
@ oo 9

(¢) Dietary fibres: al-6 linkages

Energy to the host
| (large intestine)
'
Low Carbon dioxide + water Aerobic [

Fermentation—
energy for
bacterial growth

Organic acids
' Egg{gt (acetic, propionic, butyric)
Anaerob

Galactose

Glucose
N-acetylglucosamine
Fucose

Sialic acid

Fructose J

At —————— i

¢o NOO




FERMENTASYON - Tamamlayici Beslenme

Pathogens

Gut & Immune Maturation

Commensals

— —_—
- -

v
I. Allergen and
pathogen translocation

K. L " \‘( N. Tolerance of
o Dendritic —_— /—% —— commensals

" cells Immunoglobins

e
J. Nonspecific innate M.
immune factors @ Treg




FERMENTASYON - Tamamlayici Beslenme

Exclusive breastfeeding

— Bifidcbactenum
Lactobaciiiaceae
Streptococcsese
Enterococcaeae

- Veilfonellaceae

— Lachnospiraceae

— oCccaceae

— Bactercidaceae
—— Enterobacteriaecae

Clostridiaceae

B. longum—

>30 polisakkaridaz (+)

e  HMO ve bitkisel polisakkarit
sindirimi

 Fakultatif gen ekspresyonu !

Bifidobakter- Fermentasyon glicu

6.ay azaliyor - Firmicutes T




Mesajlar

Biiyiime- gelisme ve GIS matiirasyonu postnatal iki yilda aktif olarak

stirmektedir.
Mikrobiyota gelisimi saglikli gelecek ve GIiS matiirasyonu ile iliskilidir.

Fermentasyon ve iiriinleri biiyiime- gelisme ve GIS fonksiyonlarini

destekler.

GIS saghdi ve gelisimi « PROBIYOTIK MIKROORGANIZMALAR +
PREBIYOTIK - +POSTBIYOTIKLER « ile desteklenir!

SAGLIKLI GELECEK iCIN EN iDEAL BESIN ANNE SUTUDUR.
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