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FETAL VE ERKEN POSTNATALCEVRE

Konsepsiyon =2 5vyas

Beslenme !

lyi beslenen gocuklar
bilissel, motor,
duygusal ve sosyal
olarak
potansiyellerine daha
kolay ulasirlar
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HAYATIN ILK 5 YILI

* Norogenezis
* Miyelinizasyon
* Sinaptogenezis

Roberts SB, et al. BMJ 2020:370m2397



HAYATIN ILK 5 YILI

* Norogenezis
* Miyelinizasyon
* Sinaptogenezis

Noronal plastisite en az 17 yasa kadar sliriyor

Roberts SB, et al. BMJ 2020:370m2397



HAYATIN ILK 5 YILI

* Norogenezis

 Miyelinizasyon ®<§
. Smaptogenem@
aI plastisite en az 17 yasa kadar suruyor

Roberts SB, et al. BMJ 2020:370m2397




BESLENME YETE RSiZLiGiNiN~4$EKLi:

o Zaylf (wastlng)

. Bodur (stuntmg)

. Duguk kilolu (underweight)
'___..Ml.kro besin 6gesi eksiklikleri

NORMAL WASTING STUNTING UNDERWEIGHT
Low weight for helght Lows height for age Low welght for age
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MiKRO-BESIN OGESI EKSIKEIKLERT

ﬂllikro-besin ogesi eksikligi tanisi zor ! \

v enzim aktivitelerinin diize \r‘iﬁesinde,
v" redoks olaylarinda,
v’ gen eks esyonunda 6zel rolleri var




MiKRO-BESIN OGESI EKSIKEIKLERT

ﬂllikro-besin ogesi eksikligi tanisi zor ! \

v enzim aktivitelerinin diize \r‘i'r’r'iesinde,
v" redoks olaylarinda,
v’ gen eks esyonunda 6zel rolleri var

* Asikar klinik bulgu cogu zaman yok

\




MiKRO-BESIN OGESI EKSIKEIKLERT

ﬂllikro-besin ogesi eksikligi tanisi zor !

* Obez ve asiri kilolularda da oldukga sik

= GiZLI ACLIK

'\Sadece gelismekte olan lilkelerle sinirl degil J




STANDART VITAMIN, ESER ELEMENT DESTEGI

ﬁkut eksiklik semptomlarini gidermek've olumu onlemek icin gerekli\

* A, D, E, K, Cve B grubu vitaminler
* Demir

* Cinko

* lyot

e Selenyum

-




YENI NUTRIENTLER VE SPESIFIK BESIN'BILESENLERI

ﬁ Polifenoller
« Serebral inflamasyonu ve oksidatif hasari W, nérogenezisi A

* Antimikrobial, antioksidan

* Omega 3 yag asitleri
 DHA, EPA

* Miyelinizasyon, mikroglial aktivasyon,..
* Kolin

 Krom

k Molibden

Roberts SB, et al. BMJ 2020:370m2397
Mastroiacovo D, et al. Am J ClinNutr 2015:101,538



/"« insandaki eksikligi en sik goriilen mikro-besin o6gesi

* Diinyada 2 milyon demir eksikligi +

* Yarisi okul 6ncesi cocuklar ve hamile kadinlar

/° Hipokampus ve striatumun gelisimi uzerine etkili

* Hipokampal DNA metilasyonu ve gen regllasyonu degisikligi

* Okul oncesi ¢cocuklarda kalici etki!

\ * Norokognitif ve davranissal bozukluklar




e Kavrama hizinda yavaslama

 Sayisal kavramlari anlamada gucltk

e Uzaysal hafiza zayifhgi
* Dil yeteneklerinde zayiflik
* Tanima hafizasinda bozulma

Demir Eksikligi

| ",

Dendritk —— Glutamat, Hipomiyelinizasyon Monoamin met.
Biyime ~ GABA deg.

\ rd
x\\/.-"

Sinaptik etkinlikd, ~ Isleme handad Motivasyond
(Hipokampal CAl) (Global) (striatum, amigdala)

\
. e

‘_z

Ogrenme Guicliigi



* Maternal demir eksikligi — sizofreni spektrum bozukluklari riski
* Dustk demir ile beslenme — otizm spektrum bozukluklari riski

* Epigenetik- mekanizmalar

o /

Schmidt RJ etal. Am J Epidemiol 2014:180:890
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* T lenfosit sayisi degisir
CD4+ Th1 subpopulasyonu b

* Th maturasyonu bozulur

o

» Atopik hastalik riski A
* Otoantikor sentezi A\

Drug Targets 2019:19;1100



CINKO

Cinko bagimli nonapeptit thymulin (1977)

!

Vucutta >3000 proteinin (enzim, transkripsiyon faktorleri..)
integral kompanenti
Hucre sinyalizasyonu, DNA tamiri, replikasyon




* Norogenezis * Agir eksiklikte: beyinde ciddi
* Néronal migrasyon yapisal malformasyonlar
* Sinaptogenezis * Orta-hafif eksiklikte: duyusal-motor

o ve bilissel gelisim
* Miyelinizasyon :
* Pretermlerde ve ilk 2 vyasta

* intra- "ve ' interselliiler sinyaller énemli: dikkat, hafiza, 6grenme
° ) )

(GABAerjik néronlar) .
e Otizm spektrum bozukluklarinda

eksikligi sik



@ptif immun sistem \

* T hucre alt tipleri arasindaki dengenin strduridlmesi
* Cinko eksikliginde Th1 immunite V¥, inflamatuvar reaksiyonlar A\, IL 1 A\
e Cinko Th17 hucrelerinin proinflamatuvar supresyonunu onler.

Dogustan immun sistem

* Monositler, makrofajlar
 Sitokin Uretimi uzerine duzenleyici etkisi
e ROS salinimi

» Notrofil fonksiyonlari - Kemotaksis, fagositoz, degranilasyon, oksidatif burst, sitokin
salinimi




IL-&, IL-21,
IL-23, TGF
o * o
Hicresel cevap, w2, e/
hiicre digi patnjenler, i

inflamasyan,
olimmun hastaliklar

Hicresel cevap, hicre ici paijenler,
otpimmun hastalikliar

DC

L2, TGF-f

A\

ﬂll-‘uﬂ.-z
Arfinflamatuvar,

supressor

Humoral cevap, parazitlere

ve atopiye defans

Monosit

Makrofaj

Dendiritik hlicreler

T ve B lenfositlerde D vitamini reseptorleri +

 Dendiritik hucreler Uzerinden immun
tolerans

* Th2’yi uyararak humoral defansi A\

e D vit. durumu DM tip |, Hashimoto, IBH,
MS sikligi ile ters orantili. Gliney-Kuzey
farki

Endocrine, Metabolic & Immune Disorders - Drug Targets, 2019, 19, 1100-1115
Endocrinol. Metab Clin North Am 2017; 46:815



A VITAMINI

Wil A [N T T

GM-GSF X 7 7 . . . v e .o
— %_/_,,- L4 T ve B lenfositlerinin barsaga go¢u A\
DC Retinoic acid | —_
ety o A T hacre farkl.llagma5| Treg
7 h oy 'IL6 W - asiri immun yaniti baskilar
L2 0 'E drigag A | B hiicre farklilasmasi - IgA iireten plazma hicresi
0°.°%o Ve i// \@ 1IL22 yapimi A\
G .

= ccnaggf yL e :
u4|3, ¢ @mg A * GIS'te immun tolerans A

iniagrin

Hedef GiS” | farkllasma |  Humoral defansi A\ - viral gis enfek. karsi

Endocrine, Metabolic & Immune Disorders - Drug Targets, 2019, 19, 1100-1115



BESLENME YETERSIZLIGI-MIKROBIYOTA

Factors Bacterial Abundance and Variation
Vagmal delivery Lactobacillus, Prevotella, Sneathia, Clostridium difficile, Coriobacterineae
C section delivery Bifidobacterium, Bacteroides, Staphylococcus Corynebacterium Propionibacterium
Use of antibiotics after birth Proteobactenia e.g. Enterobacteriaceae (increases);

Decrease in firmicutes and actinobacteria

Breast feedmg Higher abundanceof Bifidobacteriaand lower abundance of C. difficile and E. coli
Formula feeding Escherichia coli, C. difficile, Bacteroides, Lactobacilli
Under nutrition Lower abundances of Bifidobacterium longum and increased abundances of Faecalibacterium prasuniizii,

Lactobacillus ruminis, and Dorea longicatena

Obesity Ratio of Firmucutes to Bacteroidetes washigher

Current Pharmaceutical Design, 2018, Vol. 24, No. 00 3
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Healthy .Mﬁl-gqurighéd

Bacteroidetes

Alistipes
Barnesiella : \
Orloribacter Bacteroidetes
Clivibacter Bacteroides
o Prevotelli
Firmicutes P_ambiétemid&s Firmicutes

Anperoslipes Ruminococcus Weissella

Roseburia Allisonella A\ Beaantisaieil
Syntrophecoccus  Eubacterium Firmicutes . L:ﬁ ';nL;G-I:-;u
Turicibacter Doren Streptogpecus L Acetivibrio HL:Es-smr:a:us
Catenibacterium  Coprococeus ‘Enterocotcous . Blautia e e
Papillibacter  Oscillibacter Veillonella ¥ Paraspcnibiciesiig s v P
Ethanoligenens Hespellia _ WClosteidium Lactobacilus ’

Coprobacillus Spﬂmbgntéﬁmn Subdpligranalum Megamonas

Sporobacter Dialister Faecalibacterium Anaerosinus .
Yirdibaeillus Stifhylotocets Megasphaera Sporomusa Proteobacteria

Serratia
Proieobacteria Proteobacteria T"ﬁ"’“lﬁ“m
/ J : cminorella
Pseudorvegeria  Aggregatibacter Klebsiella Pracesbaier
Chitinimaras™ Bilophila Escherichia Rf ltella
Succinivibrio, Desulfovibrio Haemephilus P
Actinchacilles'  Helicobacter Meisseria

Telluria Castelaniella

Actinobacteria

Rothis
Metascardovia

Actinebacteria

Bifidobacterium

Actinobacteria

Collinsella
Coriohacterium

Monira S. Frontiers in Microbiology 2011



Healthy

Bacteroidetes
Alistipes
Barnesiella
Crdoribacter
Clivibacter
Firmizues Firmiciites
Anperostipes Ruminococcus :
Roseburla Allisonella Wehmeli
Sunbrnnhococens  Fubacteriom | Granulicatella
60 - A\
\\J ) %k
= Healthy alnourished
50 -
40 -
Actinobacteria Bacteroidetes Firmicutes Proteobacteria Others

Monira S. Frontiers in Microbiology 2011






LIF

ﬁitki hicre duvarinin sindirilemeyen kismi

Diyet lifi : sindirilmeyen karbonhidrat + lignin

O

Fonksiyonel lif: insanlarda yararli fizyolojik etkileri

olan, izole sindirilemeyen karbonhidrat

.

/




DIYET LIFI

_ Lignocellulosic biomass

sindirilmeyen karbonhidrat + lignin

Cellulose {40-50 wt%)

H OH
oaH
WO o |we o 9 )
R L] o HO. = ]
[#] =]
o L

emicellulose (25-35 wi%)

~

210 monomerik boliimii olan Kh polimerleri
Sagliga yarari gosterilmis
Tipleri:

» Dogal olarak yiyeceklerde var olanlar

> Yiyeceklerin cig kisimlarindan elde edilenler:

%

fiziksel, enzimatik ya da kimyasal yolla
> Sentetik




LIF

ﬁ Coziinen

Suda ¢6zlinen, etanolde cokelen

Daha fermentabl, viskoz

* COzunmeyen

k Hic cozunmezler. Fekal hacmi daha cok desteklel

Lif icerigi cok zengin olan besinler 1/3 ¢6ziinen, 2/3 ¢6ziinmeyen lif icerirler

Lattimer JM, et al. Nutrients 2010;2:1266



LIF

K Cozunen

Saglga o u katkilari olmali

~£9

* Cozunmeyen

N




DIYET LIFLERININ TiPLERI

° Akasya sakizl (zamki) (arap zamki olarak da bilinir) = Prebiyotik etki
Bifidobacteria ve Lactobacilli tiirlerih

* Arabinoksilan Hiz fermentasyon, Ca. koruyucu
* Beta-glukan

Postprandiyal kan sekerini ve LDL\Y

* Kepek
Frukto-oligosakkaritler '| SCFAs iiretimi, prebiyotik etki

Glukomannan mikrobiotaya olumlu katki
* inulin

Prebiyotik etki
* Bifidobacteria A
e E.coli, Salmonella, Listeria v

Parsiyel hidrolize guar zamki | irritabl bagirsak hast., kabizlikta
* Resistan nisasta




DIYET LIFLERININ SAGLIK UZERINE ETKILERI

/ Diabet gelisme riski *
e Obesite W A S

* Hipertansiyon Vo
e inme W
« KAH W
e Tota'l',koles'terol ve LDL \¥

Korczak R et al. Nutr Rev 2017,75:241



DIYET LIFLERININ SAGLIK UZERINE ETKILERI

/° Gi hastaliklar (irritabl bagirsak, konstipasyon, divertikiil, kanser) N7 \

> Hayvan calismalarinda prebiyotik etkili lifler IBH’daki inflamasyonu

» Crohn hastaligl, Ulseratif kolit ve posit tedavisinde etkili

» Karaciger nakilli hastalarda enfeksiyon riskini W

o

Korczak R et al. Nutr Rev 2017;75:241



DIYET LIFLERI VE IMMUN.SISTEM

> GIS en buiyiik immun organ

> Tum lenfositlerin %601 ‘gut assosiated lymphoid tissue’ /| el e * it

antigens

)

Optlmal GIS immun fonksiyonu = DIYet |ger|g| - .!‘!!

prebiyotikler = smdlrllmeyen kolonda fermente
_olan karbonhidratlar | g y

Lamina
propria

- - o

* inulin ve diger ollgofruktozlar en ¢ok calisilmis

diyet lifleri: .
o ¢ : "'TGF-B\{ Y

* Bifidobakterleri A TN N ¢
CDBOCDBE" , pTreg L 10—

Diskidaki bakteri sayisini 833?3 @( .
a4 CD80"CDB6"

Retmoic .
acid
i Treg “Foxpa CD103*-CD11c*

il ’ Effector
N . ._.,_»"‘- . TCE”S

=, anergy/apoptosis Activation of

YRR -
& | X immune responses
Inhibition of immune responses A IL-

Treg

Thl

//ﬁ IL-17

Thl7

Dolasimdaki lenfosit sayisini

Atopi ve solunum yolu enfeksiyonlari riskini \/

Oral tolerans saglarlar
Lewis G et al. Front Immunol. 2019; 10: 2051.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6760365/

DIYET LIFLERI VE IMMUN-SISTEM

* Kolonda liflerin fermentasyonu sonucu kisa
zincirli yag asitleri (SCFAs) olusur.

 Bifidobakter ve laktobasillus turleri kisa zincirli
yag asitleri Gzerinden immun sistemi M

* Bifidobakterlerin etkileri:

* intestinal enfeksiyonlardan korunma (intestinal

pHY)
* Vitamin ve antioksidan sentezi

e Basta Ca** olmak Uzere sindirim ve emilimin
aktivasyonu

e Diskir-hacminin arttirilmasi-kabizligin 6nlenmesi
' immun cevabin uyarilmasi

« Kolorektal kanser riskinin ¥

Dietary fibres and non;digestible carbohydrate
(polysaccharides )

Hemicellulose and - -
Cellulose pectin Xylan, Mannan

Xyloglucan , Mixed
glucan

Fructose Galactose
oligosaccharides oligosaccharides

Polydextrose

Microbial fermentation

Absorption and
activation of signaling
pathways

Anderson w, et al. Nutr Rev 2019;67:188



DIYET LIFLERININ SAGLIK UZERINE ETKILERI -
COCUKLAR

ﬂ\lormal GiS fonksiyonlarini uyarir:

Konstipasyon, Fekal inkontinans, Enkoprezis

* Obesiteden korunmada ve tedavisinde yardimci

3
* Normal kan sekeri ve lipit duzeyleri ve kan basinci = lleride kronik hastalik
riskini W

* Yiiksek lifle beslenen c¢ocuklar tiim besin-6geleri a¢isindan daha zengin

\beslenmis olur ve almalari gereken glinliik kilit besin 6gelerini daha iyi aI|rIar./

Korczak R et al. Nutr Rev 2017;75:241




ONERILEN GUNLUK VHKTAR

€ 1-18 yas icin 14g/1000kcal = koroner arter hastaligi riskini 4‘\
e 1-3 yasicin 19g/gln

e >2vas yil+5-10g/giin

\.* 14-18 yas erkekler icin maksimum 38, kizlar icin 26g/glin

Total fiber intake recommendations for children 1-18 years of age

Age, y Dietary reference intakes (Al levels)*” American Health Foundation™" AAP, 0.5 g/kg™
Boys, g/d Girls, g/d Age (y) +59/d Age (y) +10g/d Boys, g/d Girls, g/d
1-3 19 19 6-8 11-13 5-7.5 4.5-7
4-8 25 25 9-13 14-18 8.5-125 8-12.5
9-13 31 26 14-18 19-23 14-22.5 14-23
14<18 38 26 19-23 24-33 25-34.5 25-28.5

Abbreviations: AAP, American Academy of Pediatrics; Al, adequate intake.

Food and Nutrition Board, Institute of Medicine. Washington, DC: The National Academies Press; 2005.
Williams CL. Pediatrics 1995,96:985.
American Academy of Pediatrics, Committee on Nutrition. Pediatric Nutrition Handbook. 4th ed. American Academy of Pediatrics, Elk Grove, IL; 1998.



ONERILEN GUNLUK

(e 1-18 yas icin 14g/1000
* 1-3 yasicin 19g/giin

* 14-18 yas erkekler icin
\* >2yas vil+5-10g/g 1

Total fiber intake M@MM

Age, y Aietwrﬁé“mw levels)™
\_Boys,g/d. \\~ Girs, g/d
A\

1-3 19
4-8 25
13 31 26
141 38 26

Wﬂns: AAP, American Academy of Pediatrics; Al, adequate intake.

Food and Nutrition Board, Institute of Medicine. Washington, DC: The National Academies Press; 2005.
Williams CL. Pediatrics 1995;96:985.
American Academy of Pediatrics, Committee on Nutrition. Pediatric Nutrition Handbook. 4th ed. American Academy of Pediatrics, Elk Grove, IL; 1998.



BESLENME YETERSIZLIGI-MIKROBIYOTA

* Saghkh ve yetersiz beslenen bebeklerin m|krob|yota5| germ-free T8 Melgse vl .
farelere nakledilerek karsilastirilmis: |

{5 donors)
120 4

1140

% Initial weight

* Saghkl bebeklerin mikrobiyomu nakledilmis farelerin;
o Kilo alimi A | | |
a 10 20 30

* Kas kitlesi A\ Yagsiz doku kitlesif Days post colanizaton

100

p = 0.0001

=11

» Karaciger, kas ve beyin metabolizmasi ve kemik morfolojisi A\

== Heaitly {3 donors)
= Shunteclumdenweight
{3 danors)

130 -

* ki mikrobiyal tiir:

120 =

Ruminococcus gnavus 110+

% Initial lean mass

Clostridium symbiosum 100-

qd T T 1
i} b 20 a0

Days post colomzation

Science. 2016:19;351(6275)


https://www.ncbi.nlm.nih.gov/pubmed/26912898

Mature. 2014 Jun 19:510(7303):417-21. doi: 10.1038/nature13421. Epub 2014 Jun 4.

Persistent gut microbiota immaturity in malnourished Bangladeshi children.

Subramanian §', Hug S<, Yatsunenko T', Hague RZ, Mahfuz M=, Alam MAZ, Benezra A%, DeStefano J* Meiet MF' Muegge BD', Barratt MJ?, VanArendonk
LG', Zhang @* Province MA* Petri WA Jr®, Ahmed T2, Gordon JI7.

» Saglikli ve agir malnutrisyonlu bebeklerde iki yilhk

End of RUTF End of Khichuri-Halwa
ko h O rt b Healthy intervention intervention
- X .9
children & &
(> 86 mo) ‘\0\\@ 4 Months of follow-up k&‘?\;}\ Months of follow-up
S 5| <1 1223 34 >4 ki SF| <1 12 23 34 >4
v & | —— | v &F —

* Saghkli bebeklerden, saglkli, mikrobiyotayr temsil
eden postnatal ilk iki yil.icin-24 bakteriyel tur izole

'
0T =

edilerek;

Relative microbiota maturity (mo)
S
1

‘Rolatif mikrobiyota maturite indeksi'

‘Microbiota-for-age Z-score’



Mature. 2014 Jun 19;310(7303):417-21. doi: 10.103&/nature13421. Epub 2014 Jun 4

Persistent gut microbiota immaturity in malnourished Bangladeshi children.

Subramanian §', Hug S<, Yatsunenko T', Hague RZ, Mahfuz M=, Alam MAZ, Benezra A%, DeStefano J* Meiet MF' Muegge BD', Barratt MJ?, VanArendonk
LG', Zhang @* Province MA* Petri WA Jr®, Ahmed T2, Gordon JI7.

d 24
* Agir malnutrisyonlu bebeklerde mikrobiyota | EndotnchurHatva _
£ 181 P
immaturitesi + (antibiyotik iliskisiz) F 'y
% /.,;:":'o:. .
§ 6',/, *:.u 5
* Yaygin kullantlan iki = beslenme tedavisi ile e
mikrobiyota immunitesinde yalnizca parsiyel = = s o e o
dizelme + b il B |

142054
210268
84715
563485
436723
512914
310265
3} 407981
J070E0
J0576E0
113558
260706
| §agzs0

—— N arhea rocaccl.s p
1 LEWWSSI‘DE SD
‘ . INESET Ftreptococces galiofrticus

" gp

u




Mature. 2014 Jun 19:510(7303):417-21. doi: 10.1038/nature13421. Epub 2014 Jun 4

Persistent gut microbiota immaturity in malnourished Bangladeshi children.

Subramanian §', Hug S<, Yatsunenko T', Hague RZ, Mahfuz M=, Alam MAZ, Benezra A%, DeStefano J* Meiet MF' Muegge BD', Barratt MJ?, VanArendonk
LG', Zhang @* Province MA* Petri WA Jr®, Ahmed T2, Gordon JI7.

Beslenme yetersizligi tedavisinde,
= besin-temelli tedavilerle,
= GIS mikrobiomunun immaturitesinin dizeltiimesine

ihtiyacg var.



BESLENME YETERSIZLIGI-Mi Rzoﬁv%T |

/@tersiz beslenme baélrsakR

mikrobiyom maturasyonunu

durdurur.

* Yetersiz beslenen-

Environmental
exposure

Nature 2016,;30, 384—-385
Ped Res 2015:77; 256-62



Cell

Sialylated Milk Oligosaccharides Promote

Microbiota-Dependent Growth in Models of Infant

Undernutrition
Authors
Mark R. Charbonneau, David O'Donnell,

Charbonneau et al., 2016, Cell 164, 859-871
Laura V. Blanton, ..., Carlito Lebrilla, {!}‘7“‘”“’3”‘ February 25, 2016 ©2016 Elsevier Inc. Mass spectrometry of breast &-month-old stunted,
. ) httpu/x doiprg/10,1916/.cril.2016.01.024 : : il
David A. Mills, Jeffrey I. Gordon milk from Malawian mothers with underweight
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Effects of food supplementation on cognitive function, cerebral
blood flow, and nutritional status in young children at risk of
undernutrition: randomized controlled trial
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K Diyet gunligu \

* Almasi gereken eneriji ve proteinin hesaplanmasi, «catch-up growth»

saglayacak dengeli, yeterli beslenme
* Ik 10 kg’ya kadar 100 kkal/kg/gtin, 11-20 kg arasi icin 50kkcal/kg/gtin ve >20 kg icin 20 kkal/kg/giin

* Boy yasina gore kaloricetveli —
* %110-150 fazlasi °: peryodu

* Besin degeri yliksek sofra gidalari
* Enteral beslenme urunleri
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ENTERAL BESLENME URUNLERI
1500 veya 2000 Kcal/glin verildiginde mikr(/)‘-ﬁ\s\s\iﬂ@é\@\ﬁfﬁéglanm karsilar

100% DRVs

Biotin |u I ' | 2000 Kcal/day
Pantothenic Acid '_l_ | m 1500 Kcal/day

Vitamin B12 ey
Lacome of ol Auntsition Jowrnal (20016 1530 7 ‘

DOH 101186451 2937-016-01 522 : NL!Ifitianﬁurnal Folate e

Micronutrient content in énteral nutrition =~ ®=* tamin B - l

formulas: comparison with the dietary Vitamin B1 _
reference values for healthy populations Vitamin C
\ ” Vitamin K
Roberto lacane 7, Clela Scan;z%ni’]i Lidia's aptampia) yihpa Olsanto, Franco Contaldo and Fabrizio Pasanisi Vitamin E
' : ' Vitamin D
Vitamin A
Fluoride
Molybdenum
Chromium
Manganese
Selenium
lodine
Copper
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Iron |
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Original article

Micronurrienrs in paediarric Inresrinal Failure Parienrs receiving home
parenteral nutrition

Rut Anne Thomassen *°, Janne Anita Kvammen ¥, Camilla-Saland %, Christina Kjeserud °,
Joakim Eikeland “, Petur Benedikt Juliusson “- “/Beint Sigmund Bentsen “,
Christine Henriksen "

Baseline characteristics, Gastrointestinal symptoms, Astelogy of Intestinal Failure and Nutritional Treatments,
Intestinal failure (m = 19) Healthy (n =50
General characteristhcs
Cender, Boys & 1% . WI6K
Age in years, mean (50 101 (3.51) A0 {3.59]
Height 505, mean (50) -1.52 (1.69) 065 (1.18)
‘Welght 505, mean (50 -1.02 (1.5 (. 60 (0,93)
BMI 505, mean {50 020 [ La04) 0002 (1.07)
Parenis living together 9% B4
Gastro intestinal symptoms Dallyweekdy
Castro infestinal symptoms 95% 16%
Loose stools GREN N 2%
Gastro Intestinal pain G3% 4%
Constipation 5% 2%
Regurgitation 165K 4%
YVomiting 15% (173
Gas o0 d%
Aetiology Median vitamin prowision from enteral and parenteral nutrition in intestinal failure patients and diet in healthy children (25th-75th percentile].
;::.r Bowel Syndrome i:: Inrestinal Failure (n = 19) Healthy (n = 507
Chronic Malabsorption 16% Total Enteral PM Dietary intake Reference P valwes’
Nutritional treatment - - -
Median age'at PN iniefition, yeaks.(min—max) 3{0-10) Median [25-75 p) Median (25-75 p) Median (25-75 p) Median [25-75 p) Rl [} Taotal Enteral
Median time on PN, years [min—-max) 4.4 [(LE-16.4) B1 mg 26 (2.2-3.00 0,6 {0,1-1) 25 (1,8-25) 13 (1.1-1,5) 0,6—1.4 1.2 <0001 <0001
Median BN days per week {min—max) 7{4-T7) B2 mg 38 [3.2-4.2) 0.8 {0,1-1) 35 (26-36) 14 (1,1-1,7) 0,7—1.7 1.4 <0001 D001
. Median volume PN, ml { min=man 1268 [ 297-2030) BS mg 4.2 [3.6—4.5) 0.5 (0,1-1.4) 34 (2,9—4,0) 14 (1.1-18) 0.7-1.6 1 <0001 0001
Median time per PN infusion, hours (min—max) 12 (9-15) B12 ug 5.6 [4.9-7.4) 1.9 (04—3.0) 49 (3.7-50) a5 (3.3-65) 0E—20 1 0014 <0001
EER oovered byt FN Folate ug 416 [393-528) B3 (16—182) 393 (300—400} 187 [153-228) BO—300 140 <0001 <0
iy 2% Miacinmg 42 [36—45) 57 {0-125) 39,3 (29,440} 144 (114-188) 919 17 <0001 <0001
PN + Entefal nutrition support 163 Vit A ug 1078 [BU0—1800) 266 [(72-800)  &O0 (525-1035) 485 (371-781) 3E0-400 150 <0001 005
PN + Digt 37% Vit C mg 1ir {100-136) 15 {1-86) as (74—100) 65 [44—81) 30-75 a0 <0001 0004
PN + Enteral nutrition support + Diet 26% Vit E mg 133 {7.2-178) 4.5 {0.3—10) 6.4 (4,796} 10,5 [7.9-136) 5-10 11 iR 0.0013
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Micronurrienrs in paediarric Inresrinal Fallure- Parif-nrq rec'elu'ing home
parenteral nutrition
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Median biood values (min/max) of micronutrient status in Intestinal Failure patients and healthy children<and frequengy of fow and Eh,'-uat'ed.l:e'rels. s Diet and enteral

{value} Intestinal Failure n = 19 Healthy n = 44 Referente prvalue 'F;Eqﬂ'é'ncy of low/elevated bevels (%) mm Parenteral
v | “IE Healthy
B12 {pmalfL) 717 [432-1912) 436 {162-955) =150 <0001 T8E elevated 2% deficiency E .g
rg . B elevated 5
Folate (mmaol|L) 38 [15—-46) e JEANY 5 <0001 2% deficiency 5 g
Vicamin A [umol/L) LT{11-4.7) - o b g s 6k deficiency T8
6% elevated ‘ g \ a §
Vitamin E {umaol/L) 28 (14—40) N N - \ T 1243 -8
Corr Wit E” {umol/mmol ) 1.5(45-98) ) 35-64 0% elevated ®E
Minerals/Trace elements N \\ %
Magnesium {mmal{L) 0.1 [D.EE—-{.QE]* . N\ 0,7-094 6% deficiency
Zine {umol|L A5 G930 . 10,1168 & deficien Q«
M - S5 | \ 0¥ elevated ﬁf@ ‘ﬁf*@& 'ﬂf {}:ﬁ v &é <
Selenium {umol/l} 1LHBO-15 0816 %ap

Micronutrients







