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Once Onlar Gelir

17 Kasim Diinya Premature Ginii

Tirkive'de her 10 bebekten 1'i

premature olarak dunyaya delmektedir.

Bu bebekler ancak yenidodan yodun bakim Unites
olan hastanelerde, erken dodum alaninda uzman hekim ve
hemsirelerin elinde ihtiyaclar olan ozel bakimi alabilirler.
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SociETy COMMENTARY

Donor Human Milk for Preterm Infants: Current Evidence
and Research Directions

“Sertac Arslanoglu, *Willemijn Corpeleijn, *Guido Moro, SChristian Braegger,
ICristina Campoy, Wirginie Colomb, *Tamas Decsi, **Magnus Domellof, ""Mary Fewtrell,
Hha Hojsak, S Walter Mihatsch, christian Maualgaard, Raanan Shamir, ##Dominique Turck, and
Y Johannes van Goudoever, ESPGHAN Committee on Nutrition

ABSTRACT

The Committee on Nutrition of the European Society for Pediatric Gastro-
enterology, Hepatology, and Nutrition aims to document the existing
evidence of the benefits and common concerns deriving from the use of
donor human milk (DHM) in preterm infants. The comment also outlines
gaps in knowledge and gives recommendations for practice and suggestions
for future research directions. Protection against necrotizing enterocolitis is
the major clinical benefit deriving from the use of DHM when compared
with formula. Limited data also suggest unfortified DHM to be associated
with improved feeding tolerance and with reduced cardiovascular risk
factors during adolescence. Presence of a human milk bank (HMB) does
not decrease breast-feeding rates at discharge, but decreases the use of
formula during the first weeks of life. This commentary emphasizes that

fresh own mother’s milk (OMM) is the first choice in preterm infant feeding
and ctranog oeffarte chni1ld he rmade a6 neatnnte lacrtatinn When COWRARM 1c nnt

guidelines. Storage and processing of human milk reduces some biological
components, which may diminish its health benefits. From a nutritional point
of view, DHM, like HM, does not meet the requirements of preterm infants,
necessitating a specific fortification regimen to optimize growth. Future
research should focus on the improvement of milk processing in HMB,
particularly of heat treatment; on the optimization of HM fortification; and
on further evaluation of the potential clinical benefits of processed and
fortified DHM.

Key Words: donor milk, human milk, human milk banking, pasteurization,
preterm infant

(JPGN 2013;57: 535-542)
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Got bacteria? The astounding, yet not-so-surprising,
microbiome of human milk
Michelle K McGuire' and Mark A McGuire”
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Introduction

Since the compleson of the Human Micrchiome Pmjeo
(HMPL moch has been learned aboor the aomplet mi-
bl oommunities that live in and on the haman boedy.
Tnd eed, even priar o oo menoement in 2007, the anre
peam imvalved in this MIH-funded project posined thar,
cordidening the esimaed 10fald gremer shundance of

AMEECL O LIRS RO RO O CURCHET [MSOISORILEn and
parhogenesis

The imicial idea for the HMP i ofien amniboed oo Rel-
man and Fallkeow [3] whe called for 3 ‘second huoman
Eename projeo: A brgescale genomic sequence survey
ol it v o v ot v eyl oo e weichiin rhe b an hody:
the month, intesinal o, vaging and siin’ Linde did
they lenow thar they were missing whar might be ane of
ithe mredt imnpodntant o ches for bace mal in bab iacon with-
iin ghe hiaman - cesbe su praongan ism: the boraong mam-
mary ghnd. Indesd, a5 we have pl:'l.-mm}g,- argued H].
horian ik i likely morher raoore’s peosopical probi-
o fond — safely supp bvinga ooclorai | of en vircnmen sl
Iy-determined micmbes and their assosdaed genes and
antigers o the newham infint dofng a anitical period of
growth and develspment. How did these wodd class
researchers s well & these wha worked 1o design rhe
HMF) miss vhis imporsns decail !

Theardswer 1o this question liesin the parsd igm shift tar
ha mken plice over the kst decade concerning rhe
sterility jor lack, themaf) of homan milk. Tndesed, al-
though there have exiped epons of viable bactem in
milk pedoced by healthy women for over foor decades
feg [5-9], became of longaranding dogrm thar hloend-
desived huoman fluids are serile, the onigin of these
hacern was thought oo bhe fram the skin or ather emvi-
ronmental soances. A cissic example of che influence of
pevailing 4 o i s o Irs was a sody
conduaed “‘5-9-. and Mara [£] designed 1o anal yee milk
preeduced by poor (Goaemalan women; they concloded,
T he presence of Entenoha oren ateas in boman ool cemrom
and milk refloxs the low levels o persomal hygiens and
envimnmentl smaniaton in the papoabiton sodied * Te
now appeas thar these haorernia ame neither 3 cormeg uence
o [Pastel S SLALMSN T & ViRorenital oanann ination ., bt

d am ohiqguitsmsly in milk produced by
healthy e desding women

Indeed, mest human lacmoon expens pow conour Char
milk is na seedile. This sstound ing, Vet nol-so-Suneising.
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The meaning and
impact of the
human genome
sequence for
microbiology
David A. Relman and Stanley Falkow

Tha i i= by of

ITteractions with cthars, B g p participant, and
rssociatod ook, provide uNque Nsgit nto (S partnes. We disouwss how the
|human genormss sequence will further our understanding of micnoi il
|pathogens and commensals, and wice s Wo also proposa oriberia for
Implicating & host gena in I 0 and unge considaration of &

The publication of a draft of the human genoma
sequence by e research besms sunely represonts
one of the major scientific milestones in history?.
Itis kabda toct il aoi i that
“came In ahead of scheduls and under budget’.
Microbiologists might hasve become relat ety
BOOUSEOed B COMmpdehn QRrimie Soo ences, but thiks
|5 an extraordinary ovent as viewed in terms of
sClence, technology. seclology and ethics. The muman
genoeme will be looked upon by manmy sclontists, o
and palicy makers, lay peoplo and the press 2= tha
‘genomic sequence against which all cthers will be
maasured. More than ever, the driving force of
research funding will be programematic, witha
disproportionsto emphasis onhuman disease. For
rmuuch oo hong, science pol oy decks|ons herve refleciod
o human-disesso-or lenbed perspoct ive, and an

I e— unspoken phliesopty of NUman genemilc supremacy’.
Dt of Moy i JAs part of this bellel systom, the size of one’s genome
ooy, Seslod and the numbar of prediciod genes detormine one's
Uiy Sohoni of

relative Importance In the bosphene”, and form
tha basisof relationships with Species that are
“chalizniged’ with marmy fewer gones and smaller
genomies. To the surprise of some, recent findings
suggest that microenganisms are extremely effective
Irstruciors about the nobural workd.

The discoveries of Lnimagined functional
Tope of Mcrobiclogy i diversity genom i plasticity and lateral gene
mmunciogy. transfor In the microbial worlkd significanthy
expardied our understancing of Blologics] sysherrs
far beryond the boundares defined by studies in the
mammalian worlcts, Micrsorganisms are atso

Ml Ssnford
fe ROk BRI N
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wondoriul beschers sbowt theworkings of Ehe
human organism. The of cadhular mior
capitalizes on the wse of pathogens to roveal
Important features of host coll biskogy and
binchemistry=. Withithe primary sequence of tha
compdate complemant of M msn expressed genes in
heamd, thiks Fvoest—m boroor ganism oross- Inestnuct ionad
process will mature even further. The remnt
discovery of at lzast 233 human genes with homaologs
Tournd oniy among bacteria™ and the earller
recogrition of numersus endogenows rebrovineses

In our gernome’ emphasizee the Importance of

MU Oongariismes and winueses: |r:shsg ing o
wolutionary history and delining the very esseno of
wiho we are. Apropos of the proceding disoussion of
anthropomentrism, some hewve proposed a retrograde”
wolutionary promss by which bacteria might have
acquired thesa genes from humans!

Microbiologists have learned in recent years that.
‘the evoiut lon of microbial specialization, suchas
pathogenicity and nitrogen flastion, |s.a reflection
of horlzontal gene transior amd that thess evorts
arewritton in the sequoence of micrebdal DNA. In
microsrganisTes, the seeds of change have beenfound
a= often, or more ofiten, inmoblle genetic dlemonts
I wirueses and trarsposons, than in the
accumuilation of adapt ve mutations. Tewhat extont
Is the =ame story writbon in the human genoms: and
towhat exient did wireses and mobl bz genetic
elements contribube bo this ewelution? |s ik nota
touch of B8 & wu for the microblologist to learn that
the capec ity of flsh and animais to dovelop an
adaptive IMmmune responss ks [Inked to the sudden
appearance during evolution of a gene that has
IMrinsk transposase activity? Are thare mora
examplesof the fictional Diarwin's Radio?

There are other important Insights to be gained
Trom the wse of tho human gename sequence. By
li=teming bothe comecrsation botwessn host and
pathogen at a genome-wide transoriptionsl kewel,
using high-dersity human and micrebdal DNA
MiC Ty, W can now describe indetail the
M ecular events that s0Com parmy reosgrition of
reon-sel, perturtstionof host signaling patimwanys.
and general features of innate mmunity® ™.

Compioln gRNome Sequences: Svery one 1elis an
important
‘Wi have berome socustomed to this arbittrary
concept of & representat ive genome. Marry
cukaryotic binloglsts and oven some microbiologists
consider the Escior idyis coi genome to be the
bacterial paradigm, despits the cxtrems var labil ity
between £ ooiistralrs™. By default, for the
Immediate future, Saod ™
represents the fungl, Camorfata it slege s the
atoces, Dreguii gastorthe Insects,
Motfanocor o fannas.dadthe Archaea, and
Mus musc s, for many will berepresentative of all
other animails and perhaps tha most useiul animal

il PO SO0 TP R 1

A second human genome project

The human body is host to a myriad of
microorganisms. We are still woefully ignorant

of the composition and variability of our
endogenous microflora®®. Many of these
microorganisms depend on humans for their
survival, and yet we still do not fully appreciate

to what extent human life is dependent on its
microflora. In the spirit of the recent "human
genome project’and in the hopes of capturing the
imagination of the broad scientific community, it

is time to embark on a comprehensive genomic
inventory of the large portion of cellular life within
the human body that has been ignored so far, the
endogenous microflora. A large-scale genomic
sequence survey of the four major microbial niches
within the human body, the mouth, intestinal tract,
vagina and skin would help to fill crucial gaps in our
understanding of human evolution, development,
immune systern function and disease. It should
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The human microbiome project: exploring the microbial part of
ourselves in a changing world

Pater J. Turnbaugh®, Ruth E. Ley’, Micah Hamady”, Clalre Fraser-Liggett?, Rob Knight®,
and Jaffray L. Gordon’
"Centar for Genome Sclences, Washingion University Schood of Medlcine, St Louls, MO 53103

“Depariment of Computer Science, University of Colorado at Boukder, Boulder, ©O 30309
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Abstract

The baman mecrobicme project {HMF) reflects the fact that we ane supraonganisms composed of
human amd microbaal componenis. Thas intemasonal effor emanses from a confloence of
angoing tzchnical and computaticsal advanoes in the genome sciences, a8 evolving focus of
microbinlogy on the properties and operations of microbizl communities, and the notion that rapid,
amd marked, transformations in homan lifestyles are not only affecting fhe hieatth of the bicsphere,
bt poosi by our own health as o reselt of changes in our microbial eonlogy. HMPis desigmed to
understand the microbial components of our penetic and metabodic landscape, and how they
oomtribie oo oor wommal physicdogy and disease predispostion. It & a ghobal and isserdisciplinary
project that promises to break down the artificial bamiers between medical and exvironmentzl
microbinlogy. Here, we disoess some the challenges that HMP faces and opticss for addresang
them.

Imiroduction

Prior o complation of the human genome ssyuencing project, some predicted that we would
fimed =100, (0601 penes. Por many, feslings of serprise md pethaps humility wene msspciated
with the assouncement that cur genome anly contaans ~20,000 protzin-coding genes, o
numbser mot greatly different from that of the fruit fly. However, by expanding our view of
aurazlves, we can see that the namber 100,000 is likely an ssderestimate. The microbes that
live inside and on ns (the microbseia) cetmumber cor somase and germ cells by an sstmated
1{fld. The collactive genomes of our microbial symbacais (the microbsome ) provide us
with traris we have not bad i svolve on our own® . T we comsider ourselves i be a
ooumiposite of microbial and eman species, our genetic landscape a semmation of the gemes
embedded in our human genome and microbicane, and cur metabolic features a coalescence
of baman and mécrobial traiis, the self-portmit that emerges is one of 2 ‘buman
supracrganism’. Thus, undersionding the range of bumas genetic ond physiclogse diversty
means that we must characisnize our micobsome and the factors that mflsence the
distribasion and evoletion of our microbizl partsers. The cotoome may provide an additional
perspective about contemporary boman evolusion, & we nssess whether and how oar rapidly

s axd [ In sheuld ke sckdremed o 110 ppordeerfiwmd edu)




Mikrobiyota

Son 10 yil mikrobiyota
arastirmalarinda bir R6nesans

Holobiont oldugumuzun
farkindalhgi

100 trilyon bakteri, kendi
hicrelerimizin 1.3 kati,
genlerimizin 150 kati

Vicut fizyolojisi; metabolik,
immunolojik, norolojik
sekillenme ve gelisimle yakin
iliskili

Plastisiteleri yliksek- cevresel
faktorlerle etkilenme




Gut microbiota
physiological

development

Gut microbiota physiological programming

Time scale, age: 0—-18 years

Infancy Toddlerhood Childhood Teens
= Breast or formula = Solid food weaning
feeding
> € > € > € >
0—1 year 1-6 years 6—13 years 13—19 years
b
Mother/infant Gut microbiota and host child communication: energy storage and metabolism, immune

microbiota interaction

function, barrier integrity, autonomic nervous system, processes of the host (epithelial
cell proliferation, intestinal motility)

Food—host microbiome interaction
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Neler Oldu?

lhmallerin, gozden kacirmalarin itiraflar

Elimizde zaten var olan bulgulara yeni
gozluklerle bakma

Yeni Nesil Teknikler (High-throughput
Teknikler)

Biyoinformatigin > emekleme dénemi
Biz ve digerleri = Biz ve bakterilerimiz ?

Bu bakteriler nereden geldi?
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Paradigma: Anne Sutu Sterildir!

e Cok yakin bir gecmiste anne sutinun steril
olduguna kesin gozlyle bakiyor

 Ancak sagma/saklama sirasinda kontamine
oldugunda ya da mastit varliginda bakteri
barindirdig) dustinuyorduk

Osterman KL, Rahm V-A. Lactation mastitis: bacterial cultivation of breast milk, symptoms, treatment, and outcomes. J
Hum Lact 2000;16:297-302.

Thomsen AC, Hansen KB, Moller BR. Leukocyte counts and microbiological cultivation in the diagnosis of puerperal
mastitis. Am J Obstet Gynecol 1983;146:938—41.

Thomsen AC, Espersen T, Maigaard S. Course and treatment of milk stasis, noninfectious inflammation of the breast,
and infectious mastitis in nursing women. Am J Obstet Gynecol 1984;149:492-5.



2003 Ezber Bozma Yili

* Anne sutu sterildir dogmasini sarsan 2 6nemli
calisma da 2003’de yayinlandi

Camputense U, Ispanya (Martin 2003)
Helsinki Un (Heikkila 2003)

 Anne sutlinun bebegin bagirsagi icin devamli
ve mukemmel bir kommensal ve probiyotik
bakteri kaynagi oldugunu gosterdiler:
Stafilokok, Streptokok ve LAB




KEEP
CALM

THERE'S A

PARADIGM )
SHIFT

GOING ON




Kultiire dayali yontemlerin yalnizca patolojik
olarak bilinen bakterileri saptayabilmesi




“Anne sutu sterildir” dogmasini sarsan onci ¢alisma

HUMAN MILK IS A SOURCE OF LACTIC ACID BACTERIA FOR
THE INFANT GUT

Rocio Martin, MSc, Susana Lanca, MSc, CaRLOTA REVIRIEGO, MSC, ESTHER [IMENEZ, MSC, Maria L. Marin, PHD, Jorot Xaus, PHD,
LEONIDES FERNANDEZ, PHD, AND JuaN M. RODRIGUEZ, PHD

Objectives To investigate whether human breast milk contains potentially probiotic lactic acid bacteria, and therefore,
whether it can be considered a synbiotic food.

Study design Lactic acid bacteria were isolated from milk, mammary areola, and breast skin of eight healthy mothers and
oral swabs and feces of their respective breast-fed infants. Some isolates (178 from each mother and newborn pair) were
randomly selected and submitted to randomly amplified polvimorphic DNA (RAPD) polvimerase chain reaction analvsis, and
those that displaved identical RAPD patterns were identified by 165 rDNA sequencing.

Results Within each mother and newborn pair, some rod-shaped lactic acid bacteria isolated from mammary areola, breast
mill., and infant oral swabs and feces displaved identical RAPD profiles. All of them. independently from the mother and child
pair, were identified as Lactobacillus sasseri. Similarly, among coccoid lactic acid bacteria from these different sources, some
shared an identical RAPD pattern and were identified as Enterococcus faecium. In contrast, none of the lactic acid bacteria
isolated from breast skin shared RAPD profiles with lactic acid bacteria of the other sources.

Conclusions DBreast-feeding can be a significant source of lactic acid bacteria to the infant gut. Lactic acid bacteria present
in milk mav have an endogenous origin and may not be the result of contamination from the surrounding breast skin. ¢/ Pediatr

2003:143:754-5)




Kaltar bazh ve kaltar
bagimsiz tani yontemlerinin
kullanildigu bu arastirmada
saglikli annelerin sttlunde,
areolada, bebegin agzinda
ve diskisinda Lactobacillus
gasseri ve Enterococcus
faecium duretildi.

Sutte ve gogus derisinde
Uuremis olan laktik asid
bakterileri birbirinden
farkhydi.

ure. RAPD-PCR profiles obtained (A) with primer OPLS from
asseri isolated from breast milk (lanes 1 and 2), mammary areola

es 3 and 4), infant feces (lane 5), and infant oral swabs (lane 6);
d (B) with the primer pair E;-E, from E faecium isolated from

st milk (lanes 1 and 2), mammary areola (lanes 3 and 4), infant
es (lane 5), and infant oral swabs (lane 6). L represents the

dard 100-bp ladder (Invitrogen, Paisley, UK).




High-throughput Methods
(Yiiksek Verimli) Yontemler




* Anne sutundeki bakteri topluluklarinin
butununu saptayabilen yontemler

* Burada kastedilen kullanilan sistemin ayni
anda buyuk bir veri yogunlugunu isleyebiliyor
olmasidir.
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Characterization of the Diversity and Temporal Stability
of Bacterial Communities in Human Milk

Katherine M. Hunt ™, James A. Foster™, Lamry ). Fomey™", Ursel M. E. Schitte”, Daniel L. Beck™, Zaid
Abdo™, Lawrence K. Fox®*, lanet E. Williams ", Michelle K. McGuire®, Mark A. McGuire"**
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Table 1. Genus assignments of the 9 OTUs identified in every
sample (n=47) and their relative abundance (%).

Core OTU Genera

Relative abundance of OTU
in total community (%)

Staphylococcus

Streptococcus

Serratia

Pseudomonas
Corynebac terium
Ralstonia
Propionibacterium
Sphingomonas
Bradyrhizobiac eae

Sum of all “core” OTUs

15.8
B.2
7.6
4.5
3.8
3.7
3.6
2.4
1.9
31.5
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Human milk microbiota profiles in relation

Microbiome

Open Access

® oo

to birthing method, gestation and infant

gender

Camilla Usaniak', Michelle: Angaini’, Gegary B Gloar® and Gregar Red'™
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Results: A diverse community of milk
bacteria was found with the most
dominant phyla being Proteobacteria
and Firmicutes and at the genus level,
Staphylococcus, Pseudomonas,
Streptococcus and Lactobacillus.
Comparison of bacterial profiles
between preterm and term births, C
section (elective and non-elective) and
vaginal deliveries, and male and female
infants showed no statistically
differences
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The role of breast-feeding in infant ) e

iImmune system: a systems perspective on
the intestinal microbiome

Paurush Praween' . Ferenc Jordan’, Comado Priami ™ and Melissa 1 Moring'”

* Metagenomik sekanslama
e Konakta transkriptomik analiz

e Anne sutu ile beslenen bebeklerde intestinal
mikrobiyota cesitliligi daha az
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Fig. 1 The LEfSe plot for clades of the microbiota under breast-fed (BF) and formulafed (FF) conditions. The cladograms report the taxa (highlighted
by small circles and by shading) showing different abundance values (according to LEfSe). Colors of circle and shading indicate the microbial lineages
that are enriched within comesponding samples. LEfSe highlights several genusevel clades, eg, the dlass Bacilli is under-abundant in BF samples with
an otherwise over-abundant Lactobadlius lineage (indicated with a red shade over green for indices m and n (see adjacent legend)). A contrary example

can be seen in case of Enterobacter (indexed as a8)
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Ama......bu bakterilerin genleri konagin bazi 6zel
genleriyle iki kat daha fazla etkilesim iletisim
icinde

Bakteri genlerinin etkilestigi bu genler

— immunolojik

— metabolik

— biyosentetik aktivitelerle iliskili genler
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The Origin of Human Milk Bacteria: Is There a
Bacterial Entero-Mammary Pathway during Late
Pregnancy and Lactation?'™

Juan M. Rodriguez*
Department of Nutrition, Food Science and Food Technology, Compilutense University of Madrid, Madrid, Spain

Human milk is a source of bactera to the infant gut; howewver, the origin of milk bacteria, as well as their impact on neonatal gut microbiota
establishment, remains largely unknown. In the past years, results provided by different research groups suggest that certain bacteria from
the matemal gastrointestingl tract could transiocate through a mechanism imvohing mononuciear immune cells, migrate to the mammary
glands via an endogenous cellular route (the bacterial entero-mammary pathway), and subsequently colonize the gastrointestinal tract of the
breast-fed neonate. If such findings are confirmed in the future, we could exert a positive influence on infant health by modulating the matemal
gut microbiota. Adv Nutr 2014.5:779-784




GELENEKSEL DUSUNCE - KONTAMINASYON
*Annenin derisinden ya da
*Bebeginden agzindan

HIPOTEZ - GiS’DEN BAKTERIYEL
TRANSLOKASYON

Gebeligin gec donemlerinde ve laktasyon
siirecinde — GIS’ten meme dokusuna
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FIGURE 1 Sources of the baaeria present in human milk induding a model 1o explain how some maternal bacterial 2rains could be
transferred to the infant gut through an enteromammary pathway.




Ancak mekanistik bir calisma yoktu
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Article
Physiological Translocation of Lactic Acid Bacteria

during Pregnancy Contributes to the Composition of
the Milk Microbiota in Mice
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Abstract: The human milk microbiota is a complex and diverse ecosystem that seems to play a
relevant role in the mother-to-infant transmission of microorganisms during early life. Bacteria
present in human milk may arise from different sources, and recent studies suggest that at least
some of them may be originally present in the matermal digestive tract and may reach the mammary
gland through an endogenous route during pregnancy and lactation. The objective of this work was
to elucidate whether some lactic acid bacteria are able to translocate and colonize the mammary
gland and milk. For this purpose, two lactic acid bacteria strains (Lactococcus lactis MG1614 and
Lactobacillus salivarius P52) were transformed with a plasmid containing the hux genes; subsequently,
the transformed strains were orally administered to pregnant mice. The murine model allowed the
visualization, isolation, and Polymerase Chain Reaction (PCE)}detection of the transformed bacteria
in different body locations, including mammary tissue and milk, reinforcing the hypothesis that
physiological translocation of maternal bacteria during pregnancy and lactation may contribute to
the composition of the mammary and milk microbiota.

Keywords: human milk; translocation; Lactobacillus salivarius; lux; bioluminescence:; pregnancy; lactation




BiyolUminesan L.lactis
transformasyonu basarili

Figure 2. In vitro and in vivo detection of L. lactis MG1614 transformed with pMG36::luxABCDE.
(A) GM17 agar plate with transformed (left) and non-transformed (right) L. lactis MG1614 cells.
(B) Mouse immediately (left) and 20 min (right) after being fed with L. lactis pMG36e::luxABCDE.

Biyoliminesan Blitiin Vicut
Goruntuleme




Figure 4. Transmission electron microscopy (TEM) images. Bacteria (black
arrows) and mitochondria (white arrows) present in samples from a
mesenteric lymph node (A) and spleen (B).
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Abstract

Mastitis, which is generally described as an inflammation of breast tissue, is a common and debilitating disease which
frequently results in the cessation of exclusive breastfeeding and affects up to 33% of lactating women. The condition is a
primary cause of decreased milk production and results in organoleptic and nutritional alterations in milk quality. Recent
studies employing culture-inde pendent techniques, including metagenomic sequencing, have revealed a loss of bacterial
diversity in the microbiome of mastitic milk samples compared to healthy milk samples. In those infected, the pathogens
Staphylococcus aureus, Staphylococcus epidermidis and members of corynebacteria have been identified as the predominant
etiological agents in acute, subacute and granulomatous mastitis, respectively. The increased incidence of antibiotic resist-
ance in the causative species is also a key cause of concern for treatment of the disease, thus leading to the need to develop
novel therapies. In this respect, probiotics and bacteriocins have revealed potential as alternative treatments.

Keywords Human mastitis - Microbiota - Antibiotics - Probiotics - Bacteriocins

Introduction

Over the last decade, breastfeeding has been the subject of
renewed attention in developed countries because of the
demonstrated health benefits to the mother—child dyad [1,
2]. Consequently, international and national health organi-
zations encourage exclusive breastfeeding during the first
6 months of life [3—5]. However, in certain cases, exclusive
breastfeeding may not be an option for mothers owing to
many reasons [6], with mastitis considered as the greatest
cause of undesired weaning.

Mastitis, an inflammation of breast tissue, is an acute,
devitalizing condition and a potentially serious illness that
may lead to breast abscess and septic fever [7]. The main
causes of mastitis are milk stasis and infection [3, 8]. Milk
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stasis is usually the primary cause and occurs when milk
is not removed properly from the breast duct due to poor
attachment of the infant, fruitless suckling and blockage of
the ducts [3, 9]. It is widely accepted that most mastitic cases
are related to changes in the microbiome of the mammary
gland and that most mastitis-causing bacteria have the ability
to form biofilms in the milk ducts which are quite narrow;
this results in the impairment of milk flow and the reten-
tion of milk [10] (Fig. 1a, b). The incidence of lactational
mastitis varies between 2 and 33% of lactating mothers [11,
12] and most episodes occur in the first 6 weeks postpartum
[13]. According to epidemiologic studies, there are many
factors which might be implicated in its occurrence [13-16].
Risk factors include age, with mothers under 21 and over
35 years having a decreased incidence [17], mastitis with
a previous child [16], cracked or sore nipples, use of oint-
ments, incorrect breastfeeding practices and peripartum anti-
biotherapy [8, 18, 19].

The aim of this review is to provide an overview of the
latest findings in terms of the microbiological load involved
in human mastitis, particularly at a time when the advances
in sequencing technologies have provided an excellent plat-
form to study both cultivable and non-cultivable microor-
ganisms, giving a more accurate view of the microbiologi-
cal dysbiosis which shapes this disease. The review also
describes the available therapies to treat mastitis, the most
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Laktasyonel mastitte mikrobiyal ytku arastiran yayin sayisi
sinirli

Mastitli annenin sttline metagenomik analiz uygulayan bir
calisma bakteriyel cesitliligin kayboldugunu gosteriyor
Jimenez 2015

Staphylococcus en dominant cins, S. aureus akut mastitt, S.
epidermidis subakut mastit, Corynobacterium turleri ise
granilomatoz mastit ile iliskili




Circos representation of the top most abundant bacterial genera from healthy milk
samples and from subacute and acute mastitis milk samples is reproduced from Patel et
al.



Probiyotikler: Profilaktik, terapotik (antibiyotiklerle es, bazen
Ustlin etki)

Meme dokusunun gec gebelik ve laktasyon doneminde
kendine has bir mikrobiyotasi oldugu kabul ediliyor

Sutten izole edilen ve meme dokusunun kendi mikrobiyotasi
oldugu disunulen suslar kullanilmis ve etkili

Belki de yakin gelecekte mastit riski olan annelerde (6yku)
“kisisel probiyotikler ” Gretilebilecek




YALNIZCA BAKTERI TOPLULUGU
MU?
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Multiple Approaches Detect

the Presence of Fungi in Human
Breastmilk Samples from Healthy
Mothers

. Alba Boix-Amorés 12, Cecilia Martinez-Costa®, Amparo Querol', Maria Carmen Collado® &

i AlexMira2

Human breastmilk contains a variety of bacteria that are transmitted to the infant and have been
suggested to contribute to gut microbiota development and immune maturation. However, the
characterization of fungal organisms in milk from healthy mothers is currently unknown although
their presence has been reported in the infant gut and also in milk from other mammals. Breastmilk
samples from healthy lactating mothers (n = 65) within 1 month after birth were analyzed. Fungal
presence was assessed by different techniques, including microscopy, growth and identification of
cultured isolates, fungal load estimation by gPCR, and fungal composition using 285 rRNA gene high-
throughput sequencing. In addition, milk macronutrients and human somatic cells were quantified by
spectrophotometry and cytometry. qPCR data showed that 89% of samples had detectable levels of
fungal DNA, at an estimated median load of 3,5 x 10° cells/ml, potentially including both viable and
non-viable fungi. Using different culture media, 33 strains were isolated and identified, confirming the
presence of viable fungal species. Pyrosequencing results showed that the most common genera were
Malassezia (44%), followed by Candida (19%) and Saccharomyces (12%). Yeast cells were observed

by fluorescence microscopy. Future work should study the origin of these fungi and their potential
contribution to infant health.

Microblome development in the newborn is a stepwise and crucial process, contributing at the physiological
level and influencing the development and maturation of the immune system'~. During delivery, the neonate is
exposed to maternal microbes, first from the mother’s reproductive system, rapidly after from the maternal skin
and the environment, and later influenced by diet, including breastfeeding. Breastmilk plays an important role in
the microbial supply as it contains a variety of potential beneficial bacteria, as well as a wide source of nutrients
and essential protective substances that makes it the optimal nutrition for the infant'”. Those bacteria residing
in breastmilk are transmitted to the infant during breastfeeding, getting to the intestine and contributing to the
settlement of the gut microbiota and acquired immunity®. Although bacteria in human milk have been widely
assessed, information about the natural presence of fungal species is generally lacking, and it is limited to a
few studies focused on mammary infections describing breast candidiasis** and a recent metagenomic study on
human breastmilk from mothers suffering from mastitis, which confirmed the presence of fungal sequences, in
addition to the dominant bacterial fraction®. However, fungal presence in the milk of other mammals has been
widely described in several studies™ "%, which supports the idea that human breastmilk could also contain fungi
under normal, healthy conditions.

Furthermore, there is evidence that fungal species (yeast-like mainly) can be found in the infant gut early in
life'*~"". The importance of the fungal component -mycobiome- in the human gut has received increased attention

Ynstitute of Agrochemistry and Food Technology, Spanish National Research Council (IATA-CSIC), Department of
Biotechnology, Av. Agustin Escardino 7, 46980, Valenda, Spain. 2Department of Health and Genomics, Center for
Advanced Research in Public Health, FISABIO Foundation, Valencia, Spain. *Department of Paediatrics. University
of Valencia, Paediatric Gastroenterology and Nutrition Section, Hospital Clinico Universitario de Valencia (Spain),
Blasco Ibafiez Av,, 17, 46010, Valencia, Spain. Maria Carmen Collado and Alex Mira contributed equally to this work.
Correspondence and requests for materials should be addressed to M.C.C. (email: mcolam @iata.csic.es) or AM.
(email: mira_ale@qgva.es)
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Prebiyotik-
Bifidus Faktoru

Dry Matter of Milk




Timeline with Key Events in HMO Discovery

intestinal bacteria  Intestinal bacteria ‘Bifidus-factor’ elucidation of nutritional and biological benefits of HMO
impact different in in human milk (prebiotic, antiadhesive, etc.)
infant physiology  breast- vs bottle-fed
Schonfeld Coppa
Tissier
Newburg
ESCHErch s Moro Gyor
9 i Rudof
1886 1900 1926 ‘Bifidus-factor'= Kunz
‘ ‘Gynolactose'=
19547 oligosaccharides Lundblad 2000
1888 1930 HNO)
Kuhn Egge
Eschbach
: Lespagnol
Deniges Polonowski Polonowski Ginsburg
Montreuil Kobata
# carbohydrates additional carbohydrate
different in fraction in human milk isolation and characterization
human vs bovine milk “Gynolactose” of 100+ different oligosaccharides

ode L. Human milk oligosaccharides: every baby needs a sugar mama. Glycobiology. 2012
Sep;22(9):1147-62.



A Prebiotics B Antiadhesive Antimicrobials Intestinal Epithelial Cell Modulators

‘.wo' *H& ) e ?, o g
%I 7 l\” E ' ) 4
R I — ({ 3 altered

¢ N proliferation,
L ‘ S A oh :
( j j J( A// ' f ! ﬁ j di aerenllat}:n

altered
glycan expression
RS l I

differential > cell cycle
t‘ gene expression = shifts

D Immune Modulators

-HMO + HMO

wd N[l N
.

E Modulators of Leukocyte Rolling and Adhesion

A

F  Brain Development Nutrients

- HMO + HMO

@

- HMO + HMO

Leukooyte H
. Q™
subendotrelal @ . . - - subendothela _1551_

Bode L. Human milk oligosaccharides: every baby needs a sugar mama. Glycobiology. 2012 Sep;22(9):1147-
62.



1duosnuepy Joyiny 1disosnuepy Joyiny 1duosnuepy Joyiny

1duosnuepy Joyiny

- HHS Public Access
W

Author manuscript
Pediatr Res. Author manuscript; available in PMC 2015 March 05.

Published in final edited form as:
Pediarr Res. 2015 January 5 77(0): 229-235, doi: 10.1038/pr 2014.156.

Bifidobacterium longum subspecies infantis: champion
colonizer of the infant gut

Mark A. Underwood’2, J. Bruce German®?, Carlito B. Lebrilla®*, and David A. Mills®35
'Department of Pediatrics, University of California, Davis, Sacramento, California

2Fpods for Health Institute, University of California, Davis, Davis, California
*Department of Food Science and Technology, University of California, Davis, Davis, California
“Department of Chemistry, University of California, Davis, Davis, California

*Department of Viticulture and Enology, University of California, Davis, Davis, California

Abstract
Oligosaccharides are abundant in human milk. Production of these highly diverse structures
requires significant energy expenditure by the mother and yet these human milk oligosaccharides
offer no direct nutritive value to her infant. A primary function of human milk oligosaccharides is
to shape the infant’s intestinal microbiota with life-long consequences. Bifidobacterium longum
subspecies infantis (B. infantis) is unigue among gut bacteria in its prodigious capacity to digest
and consume any human milk oligosaccharide structure, the result of a large repertoire of bacterial
genes encoding an array of glycosidases and oligosaccharide transporters not found in other
bacterial species. In vitro, B. infantis grows better than other bacterial strains in the presence of
human milk oligosaccharides, displays anti-inflammatory activity in premature intestinal cells, and
decreases intestinal permeability. In premature infants, B, infantis given in combination with
human milk increases B. infantis and decreases Enterobacteriaceae in the feces. Probiotics
containing B. infantis decrease the risk of necrotizing enterocolitis in premature infants.
Colonization with B. infantis is also associated with increased vaccine responses. Probiotic
organisms have historically been selected based on ease of production and stability. The
advantages of B. infantis, selected through coevolution with human milk glycans, present an
opportunity for focused manipulation of the infant intestinal microbiota,

The colonization of the fetal gut begins in urere with swallowing of amniotic Tuid. At that
point, infants begin a lifelong relationship with their gut microbiota. Major shifts in the
community of microbes inhabiting the intestinal tract (the gut microbiota) and the genes
expressed by these microbes (the gut microbiome) and presumably the health consequences
of the phenotype of the gut microbiota oceur with rupture of the fetal membranes, birth,
mitiation of feeding, addition of selid foods, weaning, and interventions such as antibiotics,

Copyright € 2015 International Pediatric Research Foundation, Inc.

Correspondence: Mark A Underwood {mark underwood @ vedme wedavis edu).
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In Infants With Necrotizing Enterocolitis,
Gut Dysbiosis Precedes Disease

Julie A. Jacob, MA

hen Edward McCabe, MD, PhD,
was a pediatric resident in the
mid-1970s, he often treated pre-

term infants with necrotizing enterocolitis
(NEC). "It's a horrible disease,” he said. Forty
years later, when he retired from dinical prac-
ticein 2012, few strides had been made inpre-
vention, treatment, or mortality. The lack of
significant advances to prevent or treat NEC
in fragile preterm infants is frustrating to cli-
nicians who care for them, McCabe said.

“There have been lots of studies on
[causes and treatments] with essentially no
change in mortality,” said McCabe, the se-
nior vice president and chief medical offi-
cer for the March of Dimes. Currently, about
12% of preterm infants weighing less than
1500 g develop NEC, and about one-third die
from sepsis or other complications (Gephart
SM et al. Adv Neonatal Care. 2012;12[2):77-
87; http:/f1.usa.gov/21IRhiH),

However, a new prospective case-
control study by researchers at Washing-
ton University School of Medicine in St Louis
provides a preliminary road map for addi-
tional investigation into causes and poten-
tial treatments (Warner BB et al. Lancet. doi:
10.1016/50140-6736(16)00081-7
[published online March 8, 2016]). The re-
search team sequenced DNA extracted from
3586 stool samples retrieved from 166 pre-
term infants who were hospitalized in neo-
natal intensive care units at 3 hospitals:
St Louis (Missouri) Children’s Hospital; Kosair
Children’s Hospital in Louisville, Kentucky;
and Children’s Hospital at Oklahoma Univer-
sity in Oklahoma City. All babies weighing
less than 1500 g without congenital heart
disease or intestinal perforations who were

JAMA June7 2016 Volume 315, Number 21

expected to survive more than 1week were
eligible for the study. The babies' stool
samples were analyzed from neonatal ad-
mission to 60 days of age or until a NEC di-
agnosis, whichever occurred first.
Investigators discovered that the gas-
trointestinal bacterial microbiome of 46 pre-
term babies who developed NEC contained
significantly more gram-negative gamma-
protecbacteria, such as Escherichia coli, and
less anaerobic bacteria, particularly Negati-
vicutes, compared with preterm babies who
did not develop the disease.
“Neonatologists have long believed that
gut bacteria could have a bearing on devel-
oping or being protected from necrotizing
enterocolitis,” said Phillip I. Tarr, MD, the
study’s senior author and a professor of pe-
diatrics and microbiology at the Washing-
ton University School of Medicinein St Louis.

That hypothesis, he explained, is based on
several factors, including the association be-
tween greater antibiotic use and NECandthe
protective factor of breastfeeding. “"How-
ever, the identity of the risk-conferring mi-
crobes had not been clarified,” Tarr added.
It was the study’s scope and methodol-
ogy, however, that enabled the researchers
to demonstrate that the gut microbiome
transition occurs beforeinfants develop NEC,
noted Scott Lorch, MD, aneonatologist and
director of the Neonatal-Perinatal Medi-
cine Fellowship at the Children’s Hospital of
Philadelphia, who was not involved in the
study. Because thousands of stool samples
were sequenced from the time the infants
were admitted to neonatal intensive care—
before any were diagnosed with NEC—
researchers were able to study how the in-
fants' gut microbiomes evolved over several
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Are human milk oligosaccharides
the magic bullet for necrotizing

enterocolitis?
Michael S. Caplan

There have been no majorimprovements in the prevention or treatment of
necrotizing enterocolitis (NEC) over the past several decades, and therefore
a'magic bullet’ is urgently needed. However, new data demonstrate that
disialyllacto-N-tetraose levels in breast milk can predict the risk of NEC,

and these findings might provide a strategy for successful intervention.

Refers to Autran, C. A. et al. Human milk oligosaccharide compostion predicts risk of necrotizing enterocolitisin
preterm infants. Gut hitpudx doiorg 10 1136/ gurnl-2016-3117819 (2017)

Necrotizing enterocolitis (NEC) is an acute,
inflammatory necrosis of the intestine that pri-
marily affects premature infants and continues
to account for substantial morbidity and mor-
tality in neonatal intensive care units world-
wide. Despite >30 years of intensive research,
the precise aetiology of this disease remains
unknown, although studies suggest that intes-
tinal dysbiosis, unbalanced inflammatory
responses and accentuated cell death contrib-
ute to the development of this unique disease
[FIG. 1). Unfortunately, fully effective preventive
and treatment approaches are unavailable'.
Nonetheless, human milk has long been known
to reduce the risk of NEC compared with infant
formula, yet the specific factor(s) responsible
for this effect are not well delineated®. Now,
in new research published in Gut, Autran
et al.” demonstrate that one specific human
milk oligosaccharide (HMO), disialyllacto-N-
tetranse (DSLNT), had lower levels in breast
milk fed to babies who developed NEC than
in breast milk fed to age-matched healthy con-
trols. The implication is that milk DSLNT levels
might be an effective biomarker to identify
infants at high-risk of NEC and that DSLNT
supplementation could ultimately prove to be
an effective preventive strategy.

HMOs are a diverse group of complex gly-
cans with multiple effects and are the third
largest component of human milk’. HMOs

stimulate the growth of beneficial intestinal
commensal bacteria such as Bifidobacteria
spp., and many randomized trials and meta-
analyses have demonstrated that probiotic
supplementation can reduce the risk of NEC in
preterm infants®. In addition, specific isotypes
of HMOs, of which »150 exist, bind to vari-
ous microbial pathogens in a specific manner
and this process might reduce the inflam-
matory response to bacteria at the mucosal

o | o

surface. A previous study from authors of
the new research demonstrated that DSLNT
supplementation reduced the risk of NEC
in a necnatal rat model, whereas all other
HMOs had much less or no effect’. The latest
study demonstrating that low milk DSLNT
levels are associated with NEC in humans
supports the animal observations and has
provocative implications.

An urgent need exists to identify a reliable
biomarker for NEC that can be measured
before the onset of clinical symptoms and
signs. Many representative molecules have
been evaluated, including faecal calprotectin,
intestinal fatty acid binding protein, platelet
activating factor, among others’. However,
the specificity, sensitivity and, more impor-
tantly, the positive and negative predictive
values have not been robust enough to reli-
ably identify clinically significant cases of
NEC'. Furthermore, biomarker development
has been hampered by imprecise definitions
and categorization of NEC, which currently
depends on the modified Bell Staging system
and is not a reliable differentiator between
NEC and a variety of acquired intestinal
pathologies of the neonate, such as spontane-
ous intestinal perforation, cow’s milk pro-
tein allergy or feeding intolerance®. Notably,
of the cases included in Autran et al’, 3 of
10 patients might not be ‘true’ NEC at all,
and might represent feeding intolerance
or dysmotility.

Activated inflammatory response '

Immune
cells

Mecrotizing enterocolitis

Mecrosis

Impaired microcirculation
Blood uessels I

Figure 1 | Proposed pathophysiology and inhibition of necrotizing enterocolitis. Possible
mechanisms for how disialyllacto-N-tetranse (DSLNT) might inhibit necrotizing enterocolitis are
shown, including via the gut microbiota, inflammatory responses and impaired microcirculation.
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Selektivite- Dishiyozisin
(")nlenmei

Selektif olarak Bifidobakterileri
bagirsagimiza yerlestiriyor

Ilk kolonize olanlar cok 6nemli

Underwood, M. A. et al. Human milk oligosaccharides in premature infants: absorption,
excretion, and influence on the intestinal microbiota. Pediatr. Res 2015: 78, 670—-677.
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mother’s milk alleviate the effects

of caesarean birth on infant gut

microbiota

Katri Korpelal?, Anne Salonen(5?, Brandon Hickman?, Clemens Kunz?, Norbert Sprenger®,
: Kaarina Kukkonen®, Erkki Savilahti€, Mikael Kuitunen® & Willem M. de Vos*’

| One ofthe most abundant components in human milk is formed by oligosaccharides, which are poorly

. digested by the infant. The oligosaccharide composition of breast milk varies between mothers, and

. is dependent on maternal secretor (FUT2) genotype. Secretor mothers produce milk containing o-2

. fucosylated human milk oligosaccharides, which are absent in the milk of non-secretor mothers. Several
. strains of bacteria in the infant gut have the capacity to utilise human milk oligosaccharides (HMOs).

. Here we investigate the differences in infant gut microbiota composition between secretor (N=76) and
. non-secretor (N=15) mothers, taking into account birth mode. In the vaginally born infants, maternal

. secretor status was not associated with microbiota composition. In the caesarean-bom, however,

: many ofthe c associated mic
* non-secretor mothers compared to those of secretor mothers. Particularly bifidobacteria were strongly
. depleted and enterococd increased among the caesarean-born infants of non-secretor mothers.

. Furthermore, Akkermansia was increased in the section-born infants of secretor mothers, supporting

© the suggestion that this organism may degrade HMOs. The results indicate that matemal secretor

: status may be particularly influential in infants with compromised microbiota develof and that

: these infants could benefit from corrective supplementation.

patterns were more pronounced amongthe infants of

. Infants are adapted to obtaining all of their nutrition from human milk during the first months of life. In addi-
: tion to nutrients for the infant, breast milk contains a diverse mixture of complex oligosaccharides, termed
. human milk oligosaccharides (HMOs), at an abundance of approximately 10 g/1'. These oligosaccharides are
: poorly digested by the infant, but are favoured growth substrates for intestinal bacteria that have the appropriate
: enzymatic degradation capacity. The oligosaccharide composition and abundance in breast milk is dependent
. on maternal genetics, particularly the FUT2 gene, which encodes an enzyme responsible for the addition of
© fucose at the ol -2 position on a backbone of abundant glycans containing galactose!. The breast milk of mothers
. with a functional FUT2 allele, the so-called secretors, contains a large amount of o1-2 fucosylated HMOs, most
. abundantly 2'fucosyllactose (2'FL), and in lesser amounts lactodifucotetraose (LDFT), lacto-N-difucohexaose I
. (LNDFH I} and lacto-N-fucopentaose I (LNFP I)'%, The breast milk of non-secretor mothers lacks or has only
© traces of these o1-2 fucosylated oligosaccharides, thus containing a lower total amount of HMOs'2, although this
. lack may be partly comp ted by higher abundances of lacto-N-tetr: (LNT), LNFP 11, and 11l and LNDFH
. II". The abundance of 2'FL in breast milk has been shown to be a reliable indicator of secretor status®.

Maternal secretor phenotype has been recently linked with reduced risk of atopic dermatitis in a cohort of

caesarean-born infants’, and individual HMOs were related to reduced risk of cow’s milk allergy*. Although
. HMOs are reported to have immunomodulatory effects, these are mainly restricted to sialylated HMOs*%, which

hiol

gy Research Prog , Departmant of Bacteriology and Immunclogy, University of Helsinki,
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Figure 2. Relative abundance of the hacterial phyla by birth mode and maternal secretor status. The asterisks
indicate the significance of the difference to the vaginally born infants of secretor mothers: “'p< 0.01,"*p< 0.001.
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regression.




Early Dietary Intervention with a Mixture of
Prebiotic Oligosaccharides Reduces the
Incidence of Allergic Manifestations and

Infections during the First Two Years of Life'?
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SONUC-YORUM

Anne sutl ile beslenme bebegin mikrobiyomunun ve
dolayisiile ileri donem sagliginin olusumunda cok
onemli

Son 10 yilda anne sutu sterildir dogmasi yikildi

Yuksek Verim Teknolojileri anne sitinde total icerige
bakmamizi sagliyor

Yontemler cok pahali, biyoinformatik emekleme
donemini biraz gecti




Yeni: Sttun bakteriyel toplulugu yanisira
“mikobiyomu” var

Percinlendi: Mastitte temel neden disbiyozis
Anne sutu probiyotikleri mastitte etkili

Yeni gozlukle bir daha: Lantibiyotik Greten
bakteriler iceriyor (antibakteriyel)

Kanitlandi: “Anne bagirsagindan meme
dokusuna ve sute yol var (fizyolojik
translokasyon)”




Biraz Sabir ve Temkin Gerekiyor

Bu bakterilerin anne ve bebek sagligini kisa ve
uzun donemde nasil etkiledigi ise cok daha
genis ve kompleks bir konudur

Ama once saglikli bir annenin sutdnun
“normal” mikrobiyomunun ne oldugunu ve bu
normali etkileyen faktorleri bilmeliyiz.

Prebiyotiklerin ve 6zellikle anne sit(l
oligosakkaridleri 6nemli




Anne Sutu ile beslenmenin
saglanmasi prematire bebekler i¢in
ayri onem tasiyor!
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SociETY COMMENTARY

Donor Human Milk for Preterm Infants: Current Evidence
and Research Directions

“ISertac Arslanoglu, *Willemijn Corpeleijn, *Guido Moro, *Christian Braegger,
ICristina Campoy, "Virginie Colomb, *Tamas Decsi, **Magnus Domelldf, T'Mary Fewtrell,
Hhva Hojsak, SWalter Mihatsch, christian Mpolgaard, "WRaanan Shamir, ##Dominique Turck, and
YJohannes van Goudoever, ESPGHAN Committee on Nutrition

ABSTRACT

The Committee on Nutrition of the European Society for Pediatric Gastro-
enterology, Hepatology, and Nutrition aims to document the existing
evidence of the benefits and common concerns deriving from the use of
donor human milk (DHM) in preterm infants. The comment also outlines
gaps in knowledge and gives recommendations for practice and suggestions
for future research directions. Protection against necrotizing enterocolitis is
the major clinical benefit deriving from the use of DHM when compared
with formula. Limited data also suggest unfortified DHM to be associated
with improved feeding tolerance and with reduced cardiovascular risk
factors during adolescence. Presence of a human milk bank (HMB) does
not decrease breast-feeding rates at discharge, but decreases the use of
formula during the first weeks of life. This commentary emphasizes that
fresh own mother’s milk (OMM) is the first choice in preterm infant feeding

and strong efforts should be made to promote lactation. When OMM is not
availahle YA 0 the rannmmandad altarnativie YWhan naithar AR nor

guidelines. Storage and processing of human milk reduces some biological
components, which may diminish its health benefits. From a nutritional point
of view, DHM, like HM, does not meet the requirements of preterm infants,
necessitating a specific fortification regimen to optimize growth. Future
research should focus on the improvement of milk processing in HMB,
particularly of heat treatment; on the optimization of HM fortification; and
on further evaluation of the potential clinical benefits of processed and
fortified DHM.

Key Words: donor milk, human milk, human milk banking, pasteurization,
preterm infant

(JPGN 2013;57: 535-542)
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...... Az degil dedin
HER DAMLASI ALTIN
Anladim annemdi endise gozlii guzel
kadin.
Egildi bana bakti
Sevgi once gozlerinden sonra
gogsunden akti.
Bembeyaz damlaciklar yasam
iksirimdi.
Kendi varligindan bana en gilizel
hediyeydi.

Minik Cesur Kalpler
Sertag¢ Arslanoglu 2017

sertacarslanoglu@gmail.com




