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Gebelik bebeklerin 40 Hafta icinde yasayabilecek diizeye gelmesi ile dogum boyutu
olusmakta, ancak tam ve yeterince olgunlasmadan, eksik ve sorunlu dogan, prematiire
bebeklerin dogumdan sonra da besin gerefsinimlerinin, oldukga farkle olacags, anne siitiiniin
bu gereksinimleri karsilayabilecek sekilde, bebede ozgii ve iel yapilandigy, salgilandigr gercedi
vurgulanmaya calisilmaktadr.

aghgin tam ve yeterli olabilmesi icin yeterince olgunlasmasi, gelismesi zorunludur. Pretermler
eksik ve yetersiz olarak dogduklari, tam olgunlagsmadan Diinyaya geldikleri gercegi nedeniyle,
kendilerine 6zgli yaklasim ve beslenme gereklidir, yasam igin bir zorunluluktur.

Anne sutlniln her prematireye gore salgilanmasi boyutu 6nemlidir.

Ozet

Prematiirelerde ve hayatin ilk giinlerinde anne siitiiniin ézellikleri

Amag: Prematire ve term bebeklerin anne sitleri arasindaki farklarin ve hayatin ilk giinlerinde anne
sutliniin 6zelliklerinin tartisilmasi amaglanmistir.

Dayanaklar/Kaynaklar (Materyal ve Metot): Literatiirdeki bu konudaki galisma ve
derlemeler degerlendirilerek konu tartisiimistir.

Giris: Anne siitii yenidogan déneminden itibaren bebegin ihtiyaclarini karsilamak tizere tretilen
yasayan ve dinamik bir biyolojik sividir. Besin ve biyoaktif maddeler icerigini olusturmaktadir. Anne
sttdndn icerigi anneden anneye, gestasyonel haftaya, laktasyon asamasina, annenin viicut kitle
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indeksi, yasl, parite sayisi, diirnal ritme, maternal hastalik gibi etkenlere bagl olarak degismektedir.
Prematiire bebeklerin anne sitleri onlarin ihtiyaglarini karsilamak Gzere term annelerin sttlerinden
farkhliklari géstermektedir.

Yaklasim: Anne siitiiniin dogumdan itibaren ilk 6 ay sadece anne siitii olmak lizere 2 yasina kadar
verilmesi 6nerilmektedir. Bebegin ihtiyaclarina karsilamak icin anne sttiiniin iceriginde preterm dogum da
dahil olmak tzere hayatin ilk glinlerinden itibaren degisiklikler olmaktadir.

Sonug: Sonug olarak anne siitiinde meydana gelen degisimler bebeklerin takibi sirasinda dikkate
alinmalidir.

Anahtar Kelimeler: Anne siitii, prematiire anne siiti, kolostrum, gegis siiti

Outline

At the First Days of Life, The Specifications of the Mother’s Milk
AIM: Thoughts are to compare preterm and term human milk composition and to determine the
specifications of human milk at the first days of life.
Grounding Aspects: Literature was searched for the composition of human milk.
Introduction: Human milk is a living and dynamic fluid and produced to cover the nutritional
needs of the newborn and infant. It has nutritional and biologic aspects. Its composition
changes according to mother to mother, gestational weeks, stage of lactation, body mass index
of mother, age, parity, diurnal rhythm and maternal diseases. Human milk of premature infants
differs from milk of term infant to cover the nutritional needs of preterm infant.
Proceeding: Human milk should be given to baby until 2 years old including only human milk in the first
6 months of age. Composition of human milk changes in preterm infants and the first months of age
to cover the nutritional needs of the baby.
Conclusion: The changes of human milk composition should be taken into the consideration in the
follow-up of the newborn and infant.

Key Words: human milk, preterm human milk, colostrum, transition milk

Prematirelerde ve hayatin ilk giinlerinde

anne sutlinun ozellikleri
Istemi Han Celik

Giris

Anne siitli yenidogan déneminden itibaren bebegin ihtiyaglarini karsilamak lzere Uretilen yasayan ve
dinamik bir biyolojik sividir. Besin ve biyoaktif maddeler icerigini olusturmaktadir. Anne sttinin ierigi
anneden anneye, gestasyonel haftaya (GH), laktasyon asamasina, annenin vicut kitle indeksi, yasi,
parite sayisi, dilirnal ritme, maternal hastalik gibi etkenlere bagh olarak degismektedir. Diinya Saglik

Orgiitii tarafindan bebeklerin ilk 6 ay sadece anne siitii ile beslenmesi énerilirken 2 yasina kadar anne
sutline devam edilmesi 6nerilmektedir.

Anne sitlnin iceriginde 6zellikle dogum sonrasi ilk ayda olmak lizere degiskenlikler gorilmektedir.
Anne st degisim asamalari kolostrum, gecis siitli ve olgun sit olarak adlandiriimaktadir. Prematiire
bebek anne sitl ise prematirenin ihtiyaclarini karsilamak icin term bebekten farkhliklar
gostermektedir.
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Temel Ozellikler

Kolostrum: Dogumdan hemen sonra salinmaya baslayan, sarimsi ve az miktarda olan sittir. Olgun site
gore protein icerigi yaklasik iki kattan fazlayken karbonhidrat, yag ve enerjisi daha azdir. Biyoaktif
iceriklerden olan sekretuvar IgA, laktoferrin, I6kositler, epidermal blylime faktori gibi bilesiklerden ve
sodyum, klor, magnezyum gibi minerallerden zengindir. Asil 6zelligi besinsel degil imminolojik ve ince
bagirsaklara trofik olmasidir.

Gegis sutli: Dogum sonrasi 5. glinden itibaren kolostrumun 6zellikleri degiserek olgun sit 6ncesi gegis
sutu salinmaya baglar. SGtiin miktari giderek artarken protein igerigi azalir, laktoz, yag ve kalori icerigi
artar.

Olgun sit: Postnatal 2. haftadan itibaren salinmaya baslar ve 4-6. haftada tamamen olgun siit
Ozelliklerine sahip olur.

Tablo 1'de kolostrum ve olgun sit icerikleri gorilmektedir. Kolostrumun her 100 ml’de 2.3 g protein,
2.9 g yag, 58 kcal enerji bulunmaktadir. Kazein miktari olgun sttten daha disikken o-laktalbumin,
laktoferrin, IgA kolostrumda daha fazladir. Genel olarak yagda eriyen vitaminler kolostrumda olgun
sutten fazlayken suda eriyen vitaminler olgun siitte daha fazla bulunmaktadir. Sodyum, potasyum,
magnezyum gibi mineraller ile bakir, cinko, demir gibi eser elementler kolostrumda daha fazla bulunur.
Anne siitlinin vitamin icerigi annenin beslenmesi ve depolarina gore degismekle birlikte K ve D
vitaminleri yetersiz oldugu i¢in 1 mg K vitamini dogumda intramiskiiler yolla yapilmakta, D vitamini ise
1 yasina kadar glinlik 400 Unite oral yolla verilmektedir.

Anne sitlnlin biyoaktif icerigi biylime ve immiuinolojik faktorlerden olusmaktadir. Epidermal biylime
faktori bagirsak olgunlasmasinda énemli rolii vardir ve kolostrumda anne serumundan 2000 kat daha
ylksektir. Noronal buylme faktorleri, insilin benzeri biylime faktorli néronal hiicreler ve dokularin
bliyiimesi icin gereklidir. Vaskiiler endotelyal biylime faktori anjiogenezde rol alirken eritropoietinin
hem bagirsak gelisimi hem de anemi izerine etkileri vardir. Bliylime ve metabolizmanin diizenlenmesi
icin gereken kalsitonin, somatostatin, adiponektinler anne sitiinde yeterli miktarda bulunmaktadir.

Anne sitinde bulunan makrofaj, T hiicreleri, kok hiicre ve lenfosit gibi hicreler, gesitli interldkinler,
imminoglobulinler, lizozim, laktoferrin, serbest yag asitleri bebegi enfeksiyondan korur ve immin
modilasyonda rol alir. Oligosakkaritler gibi prebiyotikler ve bifidobakteri, laktobasillus gibi probiyotik
ozelligi olan bakteriler bagirsak florasini diizenler, enfeksiyona karsi koruyucu etkileri vardir ve atopi,
otoimmiin hastaliklardan korunmayi saglar.

Prematire bebeklerin anne sitlerinin icerigi prematire bebeklerin ihtiyaglarini karsilamak lizere term
bebeklere gore farkhhk gostermektedir. Beslenme hedefleri 110-135 kcal/kg/gin, 4-4,5 gr
protein/kg/gun’dir. Preterm ve term anne siiti kolostrum ve olgun sit icerikleri Tablo 2’'de
gorilmektedir. Preterm anne siti kolostrumu term anne siitline gore daha az enerji, laktoz ve fosfat
icerirken protein ve yag icerigi daha fazla kalsiyum ise benzerdir. Olgun st icerigi karsilastirildiginda
ise preterm anne sitiinde laktoz ve fosfat daha az, protein ve yag birbirine yakin, kalori ve kalsiyum
miktari ise daha fazladir. Preterm anne siitli kolostrumdan olgun siite gegcis gosterirken protein miktari
azalir enerji, yag, laktoz, kalsiyum ve fosfor icerigi artar. Preterm anne siitl igeriginin haftalara gore
degisimi Tablo 3’de gorilmektedir. Bir calismada yasamin ilk 2 ayinda 29 GH altindaki premattreler ile
32-33 GH arasinda olanlar karsilastirildiginda protein miktarinin daha fazla, yag miktarinin ise daha az
oldugu bildirilmistir. Kalori miktari 3-4. haftalarda en yiksekken protein ilk haftada en yliksektir ve
giderek azalarak 10-12. haftadan sonra sabit diizeyde seyreder. Yag icerigi ise 2. haftada artmaya
baslayarak 10-12. haftada en yiiksek diizeye ulasir. Kalsiyum giderek artarak 10-12. haftada en yliksek
diizeye ulasir, fosfor ise 2. haftaya kadar artar ve 10-12. haftadan itibaren azalir.

Preterm anne siitiinde term anne siitiine gore laktoferrin, lizozim diizeyleri daha fazla iken sekretuvar
IgA ve leptin diizeyleri daha az bulunmustur ancak istatistiksel olarak fark saptanmamistir. Sekretuvar
IgA dizeyleri ilk ay icerisinde giderek azalirken laktoferrin, leptin ve lizozim diizeylerinde degisiklik
gozlenmez. Dogum agirligl azaldik¢a lizozim dizeylerinin arttigi gosterilmistir. Epidermal blylme
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faktorl enterosit ¢ogalmasini indikler, apopitozisi azaltir ve protein sentezini artirir. Hayatin ilk
aylarinda, kolostrumda ve preterm anne sitiinde daha fazla saptanmistir. Doku bliylimesinde rolii olan
inslilin baglayici blylime faktorl protein 2’nin preterm anne sitlinde daha fazla oldugu gorilmuastar.
Anjiogenezi diizenleyen vaskiler endotelyal biylime faktori pretermlerde daha azdir ve prematiire
retinopatisinde anne sitlnin koruyucu etkisi ile ilgili olabilir. Metabolizma ve inflamasyon lizerine
etkileri olan adiponektin dogum kilosu ve viicut kitle endeksi azaldik¢a artmaktadir, bu da fazla kilo
alimi ve eriskin yasamda obesite riskini azaltmaktadir.

Tablo 6/9-1: Kolostrum ve olgun anne sit iceriklerinin karsilastiriimasi

100 ml Kolostrum Olgun siit
Enerji (kcal) 58 70
Solid yiik (g) 12.8 12.0
Laktoz (g) 5.3 7.3
Total nitrojen (mg) 360 171
Protein nitrojen (mg) 313 129
Nonprotein nitrojen (mg) 47 42
Total protein (g) 2.3 0.9
Kazein (mg) 140 187
a-Laktalbumin (mg) 218 161
Laktoferrin (mg) 330 167
IgA (mg) 364 142
Aminoasitler Kolostrum Olgun siit
Alanin (mg) - 52
Arjinin (mg) 126 49
Aspartat (mg) — 110
Sistin (mg) — 25
Glutamat (mg) — 196
Glisin (mg) — 27
Histidin (mg) 57 31
izoldsim (mg) 121 67
Losin (mg) 221 110
Lizin (mg) 163 79
Metionin (mg) 33 19
Fenilalanin (mg) 105 44
Prolin (mg) - 89
Serin (mg) - 54
Treonin (mg) 148 58
Triptofan (mg) 52 25
Tirozin (mg) — 38
Valin (mg) 169 20
Taurin (serbest) (mg) — 8
Ure (mg) 10 30
Kreatin (mg) — 33
Total yag (g) 2.9 4.2
Yag asitleri (% total yag)
12:0 taurik 1.8 5.8
14:0 miristik 3.8 8.6
16:0 palmitik 26.2 21.0
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18:0 stearik 8.8 8.0
18:1 oleik 36.6 35.5
18:2, n-6 linoleik 6.8 7.2
18:3, n-3 linolenik — 1.0
C20 and C22 poliansature 10.2 29
Kolesterol (mg) 27 16
Vitaminler Kolostrum Olgun sit
Yagda eriyenler
Vitamin A (retinol esdegerleri) (ug) 89 67
B-Karoten (ug) 112 23
Vitamin D (ug) - 0.05
Vitamin E (total tocopherols) (ug) 1280 315
Vitamin K (pg) 0.23 0.21
Suda ¢6zlinen
Tiamin (ug) 15 21
Riboflavin (ug) 25 35
Niasin (ug) 75 150
Folik asit (ug) - 8.5
Vitamin B6 (ug) 12 93
Biotin (ug) 0.1 0.6
Pantotenik asit (ug) 183 180
Vitamin B12 (ng) 200 26
Askorbik asit (mg) 4.4 4.0
Mineraller Kolostrum Olgun sit
Kalsiyum (mg) 23 28
Magnezyum (mg) 3.4 3.0
Sodyum (mg) 48 18
Potasyum (mg) 74 58
Klor (mg) 91 42
Fosfor (mg) 14 15
Siilfar (mg) 22 14
Eser elementler
Krom (ng) - 50
Kobalt (ug) — 1
Bakir (ug) 46 25
Flor(ug) — 16
iyot (ug) 12 11
Demir (ug) 45 40
Manganez (ug) — 0.6x
Nikel (ug) — 2
Selenyum (ug) — 2.0
Cinko (ug) 540 12
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Tablo 6/9-2. Preterm ve term anne siitii kolostrum ve olgun stt farkhhklari

Enerji (kcal) Protein (g) Yag (g) Laktoz (kcal)  Kalsiyum Fosfor (mg)
100 mL’de (mg)

Preterm Term Preterm Term Preterm Term Preterm Term Preterm Term Preterm Term
Kolostrum 49 54 2,7 2 2,2 1,8 51 5,6 25 26 9,5 11
Olgun siit 73 63 1,1 1 3,3 3,4 6,2 6,5 29 26 12,8 16

Tablo 6/9-3. Preterm anne situ iceriginin haftalara gore degisimi

100 mL’de Enerji (kcal) Protein (g) Yag (g) Kalsiyum (mg) Fosfor (mg)
1. hafta 60 (45-75) 2,2(0,3-41)  2,6(0,5-4,7) 26 (9,43) 11 (1-22)
2. hafta 71 (49-94) 1.5(0.8-2.3)  3.5(1.2-5.7) 25 (11-39) 15 (8-21)
3-4. hafta 77 (61-92) 1.4 (0.6-2.2)  3.5(1.6-5.5) 25 (13-36) 14 (8-20)
10-12. hafta 66 (39-94) 1.0 (0.6-1.4) 3.7 (0.8-6.5) 29 (19-38) 12 (8-15)

Oneriler

Sonug olarak preterm anne sitl term bebeklerin anne sitlerinden farkli igerige sahiptir. Ayrica anne
sUtl icerigi hayatin ilk glinlerinden itibaren bebegin ihtiyaglarini karsilamak Uzere degisimler
gostermektedir. Bebeklerin takibinde bu degisimler dikkate alinmalidir.
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Konu ile ilgili Kaynaklar/Literattr Verileri

1. What's colostrum? Jan Barger
http://www.babycenter.com/404_whats-colostrum_8896.bc

Colostrum is the first milk your breasts produce during pregnancy. Most mothers don't even know it's there unless they leak
a bit toward the end of the pregnancy. Your body starts making it about three to four months into pregnancy, and it may leak
from your breasts while you're pregnant.

What colostrum lacks in volume it makes up for in power. Some people refer to colostrum as "high octane" milk. It's full of
antibodies and immunoglobulins, which not only help protect newborns as they come into our world of bacteria and viruses,
but also has a laxative effect that helps them expel the tarry first stools called meconium.

When you feed your baby colostrum, which may appear as clear fluid or be a deep golden color, it's as though you're giving
him his first vaccination. Someone once estimated that if human colostrum could be commercially manufactured with all the
same antibodies and immunoglobulins in it, it would cost somewhere around $80 an ounce.
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Comment/Yorum

Eng

There is a powder of colostrum as in sale.

TR

Marketlerde insan kolostrum sit tozlari satiimaktadir. Fiyati 30 grami 80 dolar olarak
belirtilmektedir.

2. Colostrum: Your Baby's First Meal
https://www.healthychildren.org/English/ages-
stages/baby/breastfeeding/Pages/Colostrum-Your-Babys-First-Meal.aspx

Colostrum provides all the nutrients and fluid that your newborn needs in the early days, as well as many substances to
protect your baby against infections. Its color and thickness are due to the fact that it is higher in these protective factors.
(Compared with more mature human milk, colostrum is also higher in protein, slightly lower in sugar, and significantly lower
in fat.)

While your breasts will not feel full the day that you give birth, you already have enough colostrum to nourish your baby.
Your body will produce colostrum for several days after delivery until your milk increases in amount and becomes more
creamy or white in color—a time that mothers frequently refer to as the milk “coming in.”

First Feeding

Your baby will be born with a suckling instinct, though it is stronger in some babies than in others. Since this instinct is intense
immediately after birth, it is best to introduce him to the breast within the first hour or so of life. Not only will his suckling at
your breast stimulate your breasts to produce more milk, thus beginning the establishment of a reliable milk supply, but it
will signal your uterus to contract and decrease the chance of excessive bleeding after delivery.

This first feeding will also help him begin to learn how to nurse. Placing the newborn baby skin to skin against your chest will
help to encourage your baby to smell the colostrum and want to latch on and begin his first feeding. In fact, the initial phase
of breastfeeding is a learning process for both mother and baby.

Some newborns show little initial interest in nursing. Fortunately, newborns do not need much fluid, and their mothers’
breasts contain only small amounts of the very important colostrum. At this stage, it is more important that babies feed
frequently than it is for them to feed for long periods of time. Since the breasts are not yet extremely full of milk, they remain
soft and supple after delivery, making it easier for the baby to learn to suckle.

In these early days, it is normal for a baby to lose some weight. This weight loss consists of extra fluid accumulated during
pregnancy. In the days after delivery, your baby’s appetite and need for fluids will increase. Approximately two to five days
after birth, the colostrum production will give way to a higher volume of transitional milk.

Last Updated: 11/21/2015

Comment/Yorum
Eng
The positive stimulation for breast-feeding and colostrum.
TR
ilk siit ve kolostrumun anlamini vurgulayan bir yazidir.
Kolostrum ilk sit olarak proteinden zengin, seker ve yag dizeyleri distk, infeksiyondan
koruyucu ilk bebegin asisi olarak irdelenebilir. Diger sit yeterince yapilana kadar kolostrum
salgilanmasi devam eder.
Dogumdan sonra ilk emzirme, memeden c¢ekme ile oksitosin salinimi, uterusun kasilmasi,
kanama kontroli olusur.
Memenin yumusak ve tam dolu olmamasi ile emzirmeyi 6grenme daha kolay olacaktir.
2-5 glin icinde kolostrum, yliksek voliimli gecici siite de yol verecektir.

3. Colostrum
https://en.wikipedia.org/wiki/Colostrum

Colostrum (known colloquially as beestings,t! bisnings2! or first milk) is a form of milk produced by the mammary glands of
mammals (including humans) in late pregnancy. Most species will generate colostrum just prior to calving. Colostrum contains
antibodies to protect the newborn against disease. In general, protein concentration in colostrum is substantially higher than
in milk. Fat concentration is substantially higher in colostrum than in milk in some species, e.g. sheep3l4l5l and horses, 617l
but lower in colostrum than in milk in some other species, e.g. camels!& and humans.2l In swine, fat concentration of milk at
48 to 72 hours after parturition may be higher than in colostrum or in late-lactation milk.[22 Fat concentration in bovine
colostrum is extremely variable.[11

Anne Siiti Kursu Sayfa. 252



https://en.wikipedia.org/wiki/Colostrum
https://en.wikipedia.org/wiki/Colostrum#cite_note-1
https://en.wikipedia.org/wiki/Colostrum#cite_note-2
https://en.wikipedia.org/wiki/Milk
https://en.wikipedia.org/wiki/Mammary_gland
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Pregnancy
https://en.wikipedia.org/wiki/Colostrum#cite_note-3
https://en.wikipedia.org/wiki/Colostrum#cite_note-3
https://en.wikipedia.org/wiki/Colostrum#cite_note-5
https://en.wikipedia.org/wiki/Colostrum#cite_note-6
https://en.wikipedia.org/wiki/Colostrum#cite_note-6
https://en.wikipedia.org/wiki/Colostrum#cite_note-8
https://en.wikipedia.org/wiki/Colostrum#cite_note-9
https://en.wikipedia.org/wiki/Colostrum#cite_note-10
https://en.wikipedia.org/wiki/Colostrum#cite_note-11

Tiirk Diinyasi1 Uygulama ve Arastirma Merkezi Yenidogan Dergisi 253

Colostrum

Figure 10/1: Droplets of colostrum expressed from the breast of a 40-
weeks pregnant woman.

Human colostrum

Newborns have very immature and large digestive systems, and colostrum delivers its nutrients in a very concentrated low-
volume form. It has a mild |axative effect, encouraging the passing of the baby's first stool, which is called meconium. This
clears excess bilirubin, a waste-product of dead red blood cells, which is produced in large quantities at birth due to blood
volume reduction from the infant's body and helps prevent jaundice. Colostrum is known to contain immune cells (as
lymphocytes)i22l and many antibodies such as IgA, 1gG, and IgM. These are some of the components of the adaptive immune
system. In preterm infants some IgA may be absorbed through the intestinal epithelium and enter the blood stream though
there is very little uptake in full term babies.23l This is due to the early "closure" of the intestinal epithelium to large molecule
uptake in humans unlike the case in cattle which continue to uptake immunoglobulin from milk shortly after birth. Other
immune components of colostrum include the major components of the innate immune system, such as lactoferrin,14
lysozyme, 25l |actoperoxidase,lt®l complement,2Zl and proline-rich polypeptides (PRP).281 A number of cytokines (small
messenger peptides that control the functioning of the immune system) are found in colostrum as well,29l including
interleukins, 28l tumor necrosis factor,22 chemokines,2l and others. Colostrum also contains a number of growth factors,
such as insulin-like growth factors | (IGF-1),22l and 11,1231 transforming growth factors alpha,24 beta 1 and beta 2,1231(261
fibroblast growth factors,2Z1 epidermal growth factor,[28] granulocyte-macrophage-stimulating growth factor,22l platelet-
derived growth factor,22l vascular endothelial growth factor,2% and colony-stimulating factor-1.31

Colostrum is very rich in proteins, vitamin A, and sodium chloride, but contains lower amounts of carbohydrates, lipids, and
potassium than mature milk. The most pertinent bioactive components in colostrum are growth factors and antimicrobial
factors. The antibodies in colostrum provide passive immunity, while growth factors stimulate the development of the gut.
They are passed to the neonate and provide the first protection against pathogens.

Comment/Yorum
Eng
The colostrum has several specific functions are as;
- Colostrum contains antibodies to protect the newborn against disease

- Protein concentration in colostrum is substantially higher than in milk

- High Fat concentration in; sheep and horses,
Lower in; camels and humans

- Very immature and large digestive systems, Nutrients in a very concentrated low-volume form.
- Mild laxative effect, encouraging the passing of the baby's first stool, which is called meconium
- Clears excess bilirubin, and helps prevent jaundice

- Important concept especially at; Growth factors (growth factors stimulate the development of the gut) and
antimicrobial factors (Passive immunity).

- Adaptive immune system
Contains immune cells (as lymphocytes)
Many antibodies such as IgA, 1gG, and IgM.
- innate immune system,
Lactoferrin, lysozyme, lactoperoxidase, complement, and proline-rich polypeptides (PRP).
A number of cytokines (small messenger peptides that control the functioning of the immune system) including
interleukins, tumor necrosis factor, chemokines, and others.

- Growth factors, such as insulin-like growth factors I (IGF-1), and Il, transforming growth factors alpha, beta 1 and beta
2, fibroblast growth factors, epidermal growth factor, granulocyte-macrophage-stimulating growth factor, platelet-
derived growth factor, vascular endothelial growth factor, and colony-stimulating factor-1

- Colostrum is very rich in proteins, vitamin A, and sodium chloride, but contains lower amounts of carbohydrates, lipids,
and potassium than mature milk

TR
Kolostrumun bircok etkileri vardir. Bunlar;
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e Pasif immuniteyi: Yenidoganlari korumak icin antikorlari kapsamaktadir

e Adaptif imminiteyi/Edinilmis-kazanilmis:
Lenfositler gibi bazi hastaliklari taniyan hicreler olarak vardir
Mikroplari tantyan antikorlar IgM, IgG, IgA

e Dogal imminite
Laktoferrin; Serbest demir ve salgilardaki demiri kontrol etmektedir, sonucunda antibakteriyel, anti viral, anti-
parazittik, katalitik, anti-kanser ve ant alerjik 6zellikleri bulunmaktadir.
Lizozim; bir¢ok salgida bulunur, Gram negatif mikroplardan, ishalden, cildi ce korneayi koruyu etkisi
bulunmaktadir.
Lakto-peroksidaz; hidrojen peroksidaz kaynagidir, bakterileri 6ldirmektedir.
Kompleman; immin savunma olarak: a) patojenlerin plazma membraninda atak yapar, b= fagositoz ve
opsonizasyon yapar, c) yabanci hiicrelerin membranlarinin yapisina hiicum eder.
Prolinden-zengin poli peptitler (PRP); oksidatif ve nitratif ile mitokondrial bozukluklarda ve alfa synuklein
protein iliskili hastaliklarda 6nemlidir.
Cesitli sayida sitokinler, (ufak mesaj ileten peptitler, immin sistemi kontrol edenler) interlokinler dahil edilerek,
timor nekroz faktor, kemokinler ve diger onkojenez maddeler

* Protein kapsami yliksek, yag orani diisliktir
* Sindirim sistemi gelismemis oldugu i¢in, az ve sindirilebilir gida almaktadir
*  Sindirim sistemi gelistiren Bliyime/Gelistirme hormonlari vardir
Bliyime Faktorleri; insilin-like growth factor | (IGF-1), and Il, transforming growth factors
alpha, beta 1 and beta 2, fibroblast growth factors, epidermal growth factor, granulocyte-
macrophage-stimulating growth factor, platelet-derived growth factor, vascular
endotelyal growth factor, and colony-stimulating factor-1
- Hafif laksatif etki, mekonyum cikisini kolaylastirir, bilirubin temizler, sariligi 6nler
- Kolostrum zengin proteinler; vitamin A, NaCl (Sodium chloride), az karbonhidrat, lipid ve K

4. Colostrum In animal husbandry
https://en.wikipedia.org/wiki/Colostrum
In animal husbandry

Colostrum is crucial for newborn farm animals. They receive no passive transfer of immunity via the placenta before birth, so
any antibodies that they need have to be ingested (unless supplied by injection or other artificial means). The ingested
antibodies are absorbed from the intestine of the neonate.[321331341135136] The newborn animal must receive colostrum within
6 hours of being born for maximal absorption of colostral antibodies to occur. Recent studies indicate that colostrum should
be fed to bovines within the first thirty minutes to maximize IgG absorption rates.[37l

Colostrum varies in quality and quantity. In the dairy industry, the quality of colostrum is measured as the amount of 1gG
(Immunoglobulin G) per liter. It is recommended that newborn calves receive at least 4 quarts (liters) of colostrum with each
containing at least 50 grams of IgG/liter. Testing of colostral quality can be done by multitude of devices including
colostrometer, optical refractometer or digital refractometer.

Livestock breeders commonly bank colostrum from their animals. Colostrum can be stored frozen but it does lose some of its
inherent quality. Colostrum produced on a breeder's own premises is considered to be superior to colostrum from other
sources, because it is produced by animals already exposed to (and, thus, making antibodies to) pathogens occurring on the
premises. A German study reported that multiparous mares produced on average a liter (quart) of colostrum containing 70
grams of IgG.138l In most dairy cow herds, the calves are removed from their mothers soon after birth and fed colostrum from
a bottle.

Human consumption of bovine colostrum

Assertions that colostrum consumption is of adult human benefit are questionable because most components undergo
digestion in the mature stomach, including antibodies and all other proteins. Despite evidence that most components are not
absorbed intact, proponents claim colostrum is useful in the treatment or prevention of a variety of illnesses.[3211401[41]
Bovine colostrum from pasture-fed cows contains immunoglobulins specific to many human pathogens, including Escherichia
coli, Cryptosporidium parvum, Shigella flexneri, Salmonella species, Staphylococcus species,#2 and rotavirus (which causes
diarrhea in infants). Before the development of antibiotics, colostrum was the main source of immunoglobulins used to fight
infections. In fact, when Albert Sabin made his first oral vaccine against polio, the immunoglobulin he used came from bovine
colostrum.#31 When antibiotics began to appear, interest in colostrum waned, but, now that antibiotic-resistant strains of
pathogens have developed, interest is once again returning to natural alternatives to antibiotics, namely, colostrum.24l
Some athletes have used colostrum in an attempt to improve their performance,43! decrease recovery time,2él and prevent
sickness during peak performance levels.[471481 Sypplementation with bovine colostrum, 20 grams per day (g/d), in
combination with exercise training for 8 wk may increase bone-free lean body mass in active men and women.[431149

Low IGF-1 levels may be associated with dementia in the very elderly, although causation has not been established.[22 People
with eating disorders also have low levels of IGF-1 due to malnutrition,31 as do obese individuals.[52l Supplementation with

Anne Siitii Kursu Sayfa. 254



https://en.wikipedia.org/wiki/Lactoferrin
https://en.wikipedia.org/wiki/Lysozyme
https://en.wikipedia.org/wiki/Lactoperoxidase
https://en.wikipedia.org/wiki/Complement_system
https://en.wikipedia.org/wiki/Proline_rich_protein
https://en.wikipedia.org/wiki/Laxative
https://en.wikipedia.org/wiki/Colostrum#cite_note-32
https://en.wikipedia.org/wiki/Colostrum#cite_note-32
https://en.wikipedia.org/wiki/Colostrum#cite_note-34
https://en.wikipedia.org/wiki/Colostrum#cite_note-34
https://en.wikipedia.org/wiki/Colostrum#cite_note-36
https://en.wikipedia.org/wiki/Colostrum#cite_note-37
https://en.wikipedia.org/wiki/Immunoglobulin_G
https://en.wikipedia.org/wiki/Multiparous
https://en.wikipedia.org/wiki/Mares
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid18277781-38
https://en.wikipedia.org/wiki/Dairy_cow
https://en.wikipedia.org/wiki/Colostrum#cite_note-39
https://en.wikipedia.org/wiki/Colostrum#cite_note-39
https://en.wikipedia.org/wiki/Colostrum#cite_note-Carver-1996-41
https://en.wikipedia.org/wiki/Immunoglobulins
https://en.wikipedia.org/wiki/Pathogens
https://en.wikipedia.org/wiki/Escherichia_coli
https://en.wikipedia.org/wiki/Escherichia_coli
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Shigella_flexneri
https://en.wikipedia.org/wiki/Salmonella
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Colostrum#cite_note-McConnell2001-42
https://en.wikipedia.org/wiki/Rotavirus
https://en.wikipedia.org/wiki/Albert_Sabin
https://en.wikipedia.org/wiki/Colostrum#cite_note-43
https://en.wikipedia.org/wiki/Colostrum#cite_note-44
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid12500989-45
https://en.wikipedia.org/wiki/Colostrum#cite_note-46
https://en.wikipedia.org/wiki/Colostrum#cite_note-47
https://en.wikipedia.org/wiki/Colostrum#cite_note-47
https://en.wikipedia.org/wiki/Lean_body_mass
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid12500989-45
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid12500989-45
https://en.wikipedia.org/wiki/IGF-1
https://en.wikipedia.org/wiki/Colostrum#cite_note-50
https://en.wikipedia.org/wiki/Colostrum#cite_note-51
https://en.wikipedia.org/wiki/Colostrum#cite_note-52

Tiirk Diinyasi1 Uygulama ve Arastirma Merkezi Yenidogan Dergisi 255

colostrum, which is rich in IGF-1, can be a useful part of a weight reduction program.lcitation needed] Although IGF-1 is not
absorbed intact by the body, it does stimulate the production of IGF-1 when taken as a supplement.[33]

Colostrum also has antioxidant components, such as lactoferrin® and hemopexin, which binds free heme in the body.[53!
Hyperimmune colostrum

Hyperimmune colostrum was an early attempt to boost the effectiveness of natural bovine colostrum by immunizing cows
with a specific pathogen and then collecting the colostrum after the cow gave birth. This initially appeared very promising as
antibodies did appear towards the specific pathogens or antigens that were used in the original challenge. However, upon
closer examination and comparison, it was found that IgG levels in natural colostrum towards 19 specific human pathogens
were just as high as in hyperimmune colostrum, and natural colostrum nearly always had higher antibody titers than did the
hyperimmune version.[42l

Proline-rich polypeptides

These small immune signaling peptides (PRPs) were independently discovered in colostrum and other sources, such as blood
plasma, in the United States,26l and Poland.53Z Hence they appear under various names in the literature, including Colostrinin,
CLN, transfer factor and PRP. They function as signal transducing molecules that have the unique effect of modulating the
immune system, turning it up when the body comes under attack from pathogens or other disease agents, and damping it
when the danger is eliminated or neutralized.[38 At first thought to actually transfer immunity from one immune system to
another, it now appears that PRPs simply stimulate cell-mediated immunity.[591

Comment/Yorum

Eng

The importance of colostrum is indicated at the animals.

TR

Kolostrumun dnemi belirtiimektedir.

Ciftlik hayvanlari icin kolostrumun yasamsal 6nemi vardir. Plasentadan pasif immunite
gecmedigi icin, bagirsaktan aldigi kolostrum ile immiiniteye kavusmalidir. ilk 6 saat icinde
almalidir. Maksimum IgG icin ilk 30 dakika icinde emmelidir.

Escherichia coli, Cryptosporidium parvum, Shigella flexneri, Salmonella tirleri, Staphylococcus
turleri ve rota virls enfeksiyonundan sigir kolostrumu koruyabilir. Sabin ilk Polio asisini
kolostrumdan yapmistir. Kolostrum atletlerde; performanslarini arttirmakta, iyilesmeyi
kisaltmakta, hastalikta korumakta, adale volimuni arttirmaktadir. Antioksidan ve laktoferrin
ve hemopeksinden zengindir.

Hayvanlarda poli immin kolostrum olusturulmaktadir.

Prolinden zengin poli-peptitler; immiin isaret veren proteinlerdir. Uyarici etkisi vardir.

Hayvan kolostrumu bazi tibbi yaklasimlarda kullanilmaktadir. Bunlar;
* Hayvanlarda ilk 6 saatte emmelidir, en ge¢ 30 dakika icinde kolostrum almasi ile etkilesim
olmaktadir

* Bircok insan patojenleri icin sigir kolostrum faydalidir: Escherichia coli, Cryptosporidium parvum,
Shigella flexneri, Salmonella tirleri, Staphylococcus turleri ve rota viris

* Sabin Poli asisini ilk sigir kolostrumdan elde etmistir.

* Antibiyotiklerin kullanimi 6ncesi kolostrum verilmekteydi

* Antibiyotiklere direngli suslar igin kolostrum yeniden kullanilir olmustur

* Baz atletler performanslarini arttirmak icin egzersiz ile (20 gram/gtinx8 hafta) kullaniyorlar

* Zengin IGF-1 nedeniyle, demansta diistkligl ve malnutrisyon da gidermek, ayrica zayiflamak
icin aliniyor, temelde endojen IGF-1 arttirmaktadir.

* Antioksidan olarak ve zengin laktoferrin icin kullaniliyor

Sunum/Slide: Preterm Bebegin Anne SUt(

Emzir-me/Anne Siitii Kursu
19 Mart 2017, 1000 Giin
Ankara

Prematiirelerde ve hayatin ilk giinlerinde anne siitiiniin 6zellikleri

Anne Siiti Kursu Sayfa. 255



https://en.wikipedia.org/wiki/Wikipedia:Citation_needed
https://en.wikipedia.org/wiki/Colostrum#cite_note-53
https://en.wikipedia.org/wiki/Antioxidant
https://en.wikipedia.org/wiki/Lactoferrin
https://en.wikipedia.org/wiki/Lactoferrin
https://en.wikipedia.org/wiki/Hemopexin
https://en.wikipedia.org/wiki/Colostrum#cite_note-55
https://en.wikipedia.org/wiki/Colostrum#cite_note-McConnell2001-42
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid18139800-56
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid4442608-57
https://en.wikipedia.org/wiki/Colostrinin
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid18183932-58
https://en.wikipedia.org/wiki/Colostrum#cite_note-pmid1080060-59
https://en.wikipedia.org/wiki/Escherichia_coli
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Shigella_flexneri
https://en.wikipedia.org/wiki/Salmonella
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Rotavirus
https://en.wikipedia.org/wiki/Escherichia_coli
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Shigella_flexneri
https://en.wikipedia.org/wiki/Salmonella
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Rotavirus

Tiirk Diinyasi1 Uygulama ve Arastirma Merkezi Yenidogan Dergisi 256

Anne siitiiniin icerigi

e Anneden anneye,

e Gestasyonel haftaya (GH),
e Laktasyon asamasina,

e Annenin vicut kitle indeksi,
e Yasl, parite sayisl,

e Dilirnal ritme,

Maternal hastalik gibi etkenlere bagli olarak degismektedir.

Kolostrum:

Olgun slte gore protein igerigi yaklasik iki kattan fazlayken

Karbonhidrat, yag ve enerjisi daha azdir.

Biyoaktif iceriklerden olan sekretuvar IgA, laktoferrin, I6kositler, epidermal bliyiime faktori
Sodyum, klor, magnezyum gibi minerallerden zengindir.

Asil 6zelligi besinsel degil immiinolojik ve ince bagirsaklara trofik olmasidir.

Kolostrumun her 100 ml’de 2.3 g protein, 2.9 g yag, 58 kcal enerji bulunmaktadir.

K ve D vitaminleri yetersiz oldugu icin destek gerekebilir

Gegis siitii:

sutl

e Dogum sonrasli 5. giinden itibaren kolostrumun 6zellikleri degiserek olgun siit dncesi gegis

e S{tlin miktari giderek artarken protein icerigi azalr, laktoz, yag ve kalori icerigi artar

Olgun siit:

e Postnatal 2. haftadan itibaren salinmaya baslar ve

e 4-6. haftada tamamen olgun siit 6zelliklerine sahip olur.

Prematiire bebeklerin anne siitlerinin icerigi

Beslenme hedefleri 110-135 kcal/kg/gtin, 4-4,5 gr protein/kg/gun’dur.

29 GH altindaki prematiireler ile 32-33 GH arasinda olanlar karsilastirildiginda
Protein miktarinin daha fazla, yag miktarinin ise daha az oldugu bildirilmistir.
Kalori miktari 3-4. haftalarda en yiiksekken protein ilk haftada en yliksektir ve
Giderek azalarak 10-12. haftadan sonra sabit dizeyde seyreder.

Yag icerigi ise 2. haftada artmaya baslayarak

10-12. haftada en yiksek diizeye ulasir.

Kalsiyum giderek artarak 10-12. haftada en yiksek dizeye ulasir,

Fosfor ise 2. haftaya kadar artar ve 10-12. haftadan itibaren azalir.

Tablo 1. Kolostrum ve olgun anne sutu

iceriklerinin karsilastinimasi

100 ml Kolostrum Olgun sUt
Enerji (kcal) 58 70

Solld yak (g) 12.8 12.0
Laktoz (g) 5.3 7.3
Total nitrojen (mg) (360 1171
Protein nitrojen (mg) 313 129
Nnn'prmorln nitrojen (mg) 47 42

Total protein (g) 2.3 0.9
Kazein (mg) 140 187
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Tablo 2. Preterm ve term anne sUtU

kolostrum ve olgun sOt farkliliklar

Enerji (kcal) Protein (g) Yag (g) Laktoz (kcal)
100 ml'de

Preterm | Term Preterm | Term Preterm |Term Preterm | Term

Kolostrum |49 54 2,7 2 2,2 1,8 51 5,6

Olgunsiut |73 63 1,1 1 33 3,4 6,2 6,5

Tablo 3. Preterm anne sutu iceriginin

haftalara gore degisimi

100 ml‘de Enerji (kcal) Protein (g) Yag (g)

1. hafta 60 (45-75) 2,2(0,3-4,1) 2,6 (0,5-4,7)
2. hafta 71 (49-94) 1.5(0.8-2.3) 3.5(1.2-5.7)
3-4. hafta 77 (61-92) 1.4 (0.6-2.2) 3.5 (1.6-5.5)
10-12. hafta 66 (39-94) 1.0 (0.6-1.4) 3.7 (0.8-6.5)

Prof. Br. Aksit /From Prof, M, M. A. Aksit's collection
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