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Breast milk composition 

 Special fluid that keep changing !!!??? 

 Colostrum-Transitional milk-mature milk 

 Foremilk-Hindmilk 

 Premature milk-Fullterm milk 



Nutrients in breast milk 

 Macronutrients 

 Lipids-most important E source (50%) 

 Protein 

 Carbohydrate 

 Micronutrients 

 Vitamins 

 Minerals 

 Non-nutritive factors in breast milk 



Composition/100ml Colostrum Mature milk Cow milk Codex standard 

Energy (kcal) 58 65-70 64 60-70 

Lipids (gm)    1.5-2.0 3.5-4.8 3.66 2.95-4.0 

Carbohydrate (gm) 
   Lactose (gm) 

   Oligosaccharides (gm) 
   Glucose (gm) 

5-7 
2-5 

2.2-2.4 
0.02-0.1 

7.0-8.5 
6.7-7.0 
1.2-1.4 

0.02-0.03 

4.65 
4.5 

Trace 
NR 

6.0-9.4 

Protein (gm) 
   Casein 
   Whey  

   α-lactalbumin  
   β-lactoglobulin 

   lactoferrin 
   lysozyme 

   serum albumin 
   sIgA  
   IgM 
   IgG 

Non-protein nitrogen (gm) 

1.5-2.0 
0.38 

1.1-1.5 
0.36 

- 
0.35 

0.01-0.02 
0.4 

0.2-1.2 
0.002 
0.001 
0.05 

0.8-1.1 
0.3-0.5 
0.5-0.6 
0.2-0.3 

- 
0.1-0.3 
0.01 
0.3 

0.05-0.1 
0.001 
0.005 
0.045 

3.2-3.5 
2.7 
0.5 
0.1 
0.36 
Trace 
Trace 
0.04 
0.003 
0.006 
0.003 
0.02 

1.2-2.0 



Non-nutritive factors in breast milk 

 Secretary IgA (90% of total Ab) 

 very high in colostrum 0.2-1.2 gm/dL (twice adult sIgA 

produced per day), 0.1 gm/dL in mature milk 

 Protects mucosal surfaces eg gut, respiratory tract 

immediately after birth 

 Composed of specific antibodies against bacteria that 

mother has encountered in the environment (appear in 

milk around 1 day after mother infected) 

 Infant starts to make its own SIgA after some weeks/ 

takes much longer in less exposed infants 



Secretary IgA in breast milk 

 the secretory component protects them from digestion  
 2-4 grams sIgA per litre presents in infant’s stool 



Non-nutritive factors in breast milk 

 Living immunity  

  Macrophages and neutrophils 

 May protect mammary gland against infectious 

mastitis 

 May kill microbes in baby’s gut 

 Macrophages make lysozyme secreted in milk 

  Lymphocytes – B and T cells 

 May enter infant’s body and transfer immune 

functions 

 mother’s cells tolerated by baby 

 enhanced response to vaccines 

 increased tolerance to kidney transplant from mother 



Non-nutritive factors in breast milk 

 Lactoferrin : binds iron which inhibits bacterial 
growth, kills bacteria, viruses and Candida 

 Lysozyme : breaks down cell walls of many 
bacteria 

 Oligosaccharides : stop bacteria attaching to 
epithelium, prebiotics effects 

 Nucleotides : building blocks of nucleic acids; 

enhance maturation of immune system 



Non-nutritive factors in breast milk 

 < 100 cytokines+immunomodulatory 

factors: do not cause inflammation e.g TGF-

β (Transforming Growth Factor beta) 

 Epidermal growth factors 

 Hormones: leptin, thyroid hormones, 

erythropoietin, prolactin 

 Enzymes: bile salt-stimulated lipase 

 Stem cells, etc………….. 



 

Health outcomes of breastfeeding 



 Infancy 

 Infections: diarrhea, pneumonia, otitis media, neonatal 
sepsis, NEC, UTI, Invasive HIB 

 SIDS (Sudden Infant Death Syndrome) 

 Longer term 

 IQ, allergy, obesity, cardiovascular problems 

 DM type I and II, IBD, Cancer, Malocclusion 

 Mothers 

 Ovarian cancer, breast cancer 

 Rheumatoid arthritis 

 Obesity and cardiovascular problems 
Breastfeeding and the Use of Human Milk. Pediatrics 2012, 129 (3); e827-41.  Updated information from 

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552  

Horta BL, Victora CG. Long-term effects of breastfeeding: a systematic review. 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf. 

Risk increased with artificial feeding 
Advantages of breastfeeding 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf


Breastfeeding and the Use of Human Milk. Pediatrics 2012, 129 (3); e827-41.  Updated information from 

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552  

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552
http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552
http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552


Duration of breastfeeding and risk of infectious diseases 

in the first year of life. 

Duijts et al. Pediatrics. 2010;126(1): e18-25. 

0- 6 months  

n ≈ 3,438-3,504 

7-12 months 

n ≈ 2,938-3,027 

The reference group is never-breastfed infants. Values are ORs with 95% CIs 

(log scale), adjusted for maternal education, ethnicity, smoking, gestational 

age, birth weight, siblings, and day care attendance. 



Recap: BF & Infection 

 Breastfeeding more than 6 mo. reduce risk of 

common infection: URI (otitis media), LRI 

(RSV bronchiolitis, pneumonia), diarrhea up to 

one year (in developed country!!!) 

 Breast milk feeding reduce NEC and mortality 

rate in preterm infants 



IQ 

 

prevalence of exclusive breastfeeding 

in the experimental and control group at 3 mo =43.3% vs 6.4%) 



Intelligence 

 



Victora et al. Lancet Glob Health 2015; 3: e199–205 



How breastfeeding ‘protect’ against 

allergic diseases? 

 Elimination of nonhuman milk protein exposure 

 Decrease absorption of Ag through intestinal tract 
 sIgA to major food protein (against β-lactoglobulin, 

casein, gliadin, ovalbumin influenced  by mother’s Ag 
exposure) 

 Transforming growth factor-β (TGF- β) 

 Reduced infection  RSV (wheezing) 

 Changes in intestinal flora (good bacteria) 

 Allergens in breast milk  Small amount induce 
tolerance 

Friedman NJ and Zeiger RS. J Allergy Clin Immunol 2005;115:1238-48.  

Vadas et al. JAMA 2001;285:1746-8. 



Breastfeeding and the Use of Human Milk. Pediatrics 2012, 129 (3); e827-41.  Updated information from 

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552  

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552
http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552
http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552


Amitay EL and Keinan-Boker L. JAMA Pediatr. 2015;169(6):e151025. 



 

Long term effect of breastfeeding 

in  obesity and cardiovascular 

disease prevention 



Early life risk factors for obesity in childhood 

John J Reilly, Andrea Sherriff ,et al. Early life risk factors for obesity in childhood: cohort study. BMJ 2005;10:1-7. 

Intrauterine & perinatal 
- Birthweight (low and high) 

- Maternal smoking  

Infant feeding and weaning 

practice  
-Breast feeding (lack of) 

-Time of introduce 

complementary food (too soon) 

Family characteristics 

and demographics 

- Parental obese 

Lifestyle in early 

childhood 
-Sleep pattern 

-Sedentary behavior 

-Dietary pattern 



Potential causes for the protective effects of 

breastfeeding on later obesity 

Modulating child behavior 

 BF infant 

 Different suckling pattern 

 Higher suckling frequency 

 Greater degree of control on 

meal size & interval 

 BM  

 Varies taste & smell << 

programmed to different 

food selection & dietary 

habit in later life 

Early growth and substrate supply 

 BM 

 Lower average caloric 

density 

 Lower protein intake per kg 

bodyweight 

 Slower growth rate in the 

1st year 



Conclusion :  

Among healthy term infants in 

Belarus, improving the duration 

and exclusivity of breastfeeding 

did not prevent overweight or 

obesity, nor did it affect IGF-I 

levels at age 11.5 years. 

Martin et al. JAMA. 2013;309(10):1005-1013 

prevalence of exclusive breastfeeding 

in the experimental and control group at 3 mo =43.3% vs 6.4%) 

Probably too young to see the effects on body fat 

accumulation /Different environmental factors? 



Odds ratio and its 95% CI of overweight/obese, 

comparing breastfed vs. not-breastfed subjects  

In the pooled analyses of all studies, breastfeeding 

was associated with a 24% reduction in overweight 

and/or obesity, but the reduction was only 12% in 

the high-quality studies. 



Horta BL, Victora CG. Long-term effects of breastfeeding: a systematic review. 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf. 

Result from an interventional study 
in preterm cohorts showed some 

protective effects 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf


Recap: long-term health effects 

 Higher intelligencestrong evidence from 

observational and experimental studies, in 

childhood up to adulthood 

 Plausible allergy prevention strong evidence 

for atopic dermatitis but weaker for asthma 

 Small effect on obesity, diabetes, and 

cardivascular disease prevention 

 New meta-analysis (n ≈ 10,000) decrease 

incidence of childhood leukemia 



 

Maternal health benefits 



Scoccianti C, et al. European Code against 

Cancer 4th Edition: Breastfeeding and 

cancer. Cancer Epidemiology (2015), 

http://dx.doi.org/10.1016/j.canep.2014.12.0

07 



Recommendation from AAFP 

American Academy of Family Physicians. Breastfeeding (policy 

statement). http://www.aafp.org/about/policies/all/breastfeeding.html. 

Accessed August 12, 2014. 



 Infancy 

 Infections: diarrhea, pneumonia, otitis media, neonatal 
sepsis, NEC, UTI, Invasive HIB 

 SIDS (Sudden Infant Death Syndrome) 

 Longer term (evidence exist but difficult to prove) 

 IQ, allergy, obesity, cardiovascular problems 

 DM type I and II, IBD, Cancer, Malocclusion 

 Mothers 

 Ovarian cancer, breast cancer 

 Rheumatoid arthritis 

 Obesity and cardiovascular problems 
Breastfeeding and the Use of Human Milk. Pediatrics 2012, 129 (3); e827-41.  Updated information from 

http://pediatrics.aappublications.org/content/early/2012/02/22/peds.2011-3552  

Horta BL, Victora CG. Long-term effects of breastfeeding: a systematic review. 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf. 

Risk increased with artificial feeding 
Advantages of breastfeeding 

http://apps.who.int/iris/bitstream/10665/79198/1/9789241505307_eng.pdf


Take home message ! 

 การศึกษาเกี่ยวกับประโยชน์ของนมแม่ต่อสุขภาพลูกมีหลักฐานท่ีชัดเจนว่าช่วยลด
เร่ีองการติดเช้ือในช่วงทารกและวยัเด็ก ท้ังในประเทศพฒันาแล้วและก าลังพฒันา 

 หลักฐานชัดเจนท้ังจากการศึกษาแบบท่ีมี intervention และไม่มี 
intervention  ว่าทารกท่ีกินนมแม่ระยะยาวมี IQ สูงกว่าเทียบกับกลุ่มท่ีได้
นมแม่น้อยกว่า 

 การศึกษาเร่ืองผลต่อสุขภาพลูกในระยะยาว เช่น ภูมิแพ้ อ้วน เบาหวาน โรคหลอด
เลือดหัวใจ  ยังต้องติดตามต่อไปเน่ืองจากโรคเหล่านีม้ีหลายปัจจัยร่วม ประโยชน์
ท่ีได้จากการกินนมแม่อาจถูกท าให้เบาบางลงจากปัจจัยอ่ืนๆ เช่น พนัธุกรรม
ส่ิงแวดล้อม วถิีการด ารงชีวติในวยัผู้ใหญ่ 

 มีผลการศึกษาใหม่ๆ เกี่ยวกับประโยชน์ของการได้รับ/ให้นมแม่ต่อการลดโอกาส
ในการเกิดมะเร็งท้ังในลูก (มะเร็งเม็ดเลือดขาว) และแม่ (มะเร็งเต้านม) ซ่ึง
น่าเช่ือถือ 



Thank you for your kind attention! 


