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LUCKNOW ACADEMY OF PEDIATRICS 
BREASTFEEDING WEEK 2018 

"Breastfeeding for Healthy Babies and Happy Mother" 
 

Breastmilk Composition 
 

Colostrum, produced in low quantities in the first few days postpartum, is rich in immunologic components 
such as secretory IgA, lactoferrin, leukocytes, as well as developmental factors such as epidermal growth 
factor. Colostrum also contains relatively low concentrations of lactose, indicating its primary functions to 
be immunologic and trophic rather than nutritional. Levels of sodium, chloride and magnesium are higher 
and levels of potassium and calcium are lower in colostrum than later milk. 
Transitional milk typically occurs over the first few days postpartum. Delayed onset of lactogenesis is 
defined as onset >72 hours after delivery and appears with preterm delivery and maternal obesity. 
Transitional milk represents a period of “ramped up” milk production to support the nutritional and 
developmental needs of the rapidly growing infant, and typically occurs from 5 days to two weeks 
postpartum, after which milk is considered largely mature. 
Macronutrients 
The mean macronutrient composition of mature, term milk is 0.9 to 1.2 g/dL for protein, 3.2 to 3.6 g/dL for 
fat, and 6.7 to 7.8 g/dL for lactose. Energy estimates range from 65 to 70 kcal/dL. The proteins of human 
milk are divided into the whey and casein. The most abundant proteins are casein, α-lactalbumin, 
lactoferrin, secretory immunoglobulin IgA, lysozyme, and serum albumin. Non-protein nitrogen-containing 
compounds, including urea, uric acid, creatine, creatinine, amino acids, and nucleotides, comprise ~25% of 
human milk nitrogen. The protein and fat content of preterm milk is significantly higher than term. Protein 
levels decrease in human milk over the first 4 to 6 weeks or more of life regardless of timing of delivery. 
Human milk fat is characterized by high contents of palmitic and oleic acids. Hindmilk, defined as the last 
milk of a feed, may contain two to three times the concentration of milk fat found in foremilk, defined as 
the initial milk of a feed. The fatty acid profile of human milk varies in relation to maternal diet, 
particularly, in the long chain polyunsaturated fatty acids (LCPUFAs).  
The principal sugar of human milk is the disaccharide lactose. The other significant carbohydrates in 
breastmilk are called oligosaccharides, which comprise approximately 1 g/dL. 
Micronutrients 
Human milk provides the normative standard for infant nutrition. Nevertheless, many micronutrients vary 
depending on maternal diet and body stores, including vitamins A, B1, B2, B6, B12, D, and iodine. The 
maternal diet is not always optimal, thus, continuing multi-vitamins during lactation is recommended. 
Regardless of maternal diet, Vitamin K is extremely low and thus, an injection recommended to avoid 
hemorrhagic disease of the newborn. Vitamin D also occurs in low quantity in human milk, so postnatal 
vitamin D supplementation of breastfed infants.  
BIOACTIVE COMPONENTS AND THEIR SOURCES 
Elements that “affect biological processes or substrates and hence have an impact on body function or 
condition and ultimately health”. Human milk is not “merely nutrition”, rather contains a variety of factors 
with medicinal qualities that have a profound role in infant survival and health.  
GROWTH FACTORS 
Intestinal maturation, and repair: Epidermal growth factor (EGF) is critical to the maturation and healing 
of the intestinal mucosa. Heparin-binding growth factor (HB-EGF) is responsible for damage resolution 
following hypoxia, ischemia-reperfusion injury, hemorrhagic shock/resuscitation injury, & NEC. 
Growth and development of the enteral nervous system: The immaturity of the newborn enteral nervous 
system, requires brain-derived neurotrophic factor (BDNF) and glial cell-line derived neurotrophic factor 
(GDNF) for its development. 
Tissue growth: The insulin-like growth factor (IGF) superfamily 
Regulation of the vascular system: Vascular endothelial growth factor (VEGF) 
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Angiogenesis is regulated primarily by the relative expression of VEGF and its antagonists. In retinopathy of 
prematurity (ROP), it is thought that pulmonary immaturity, supplemental oxygen, and negative regulation 
of VEGF lead to dysregulated vascularization of the retina, suggesting a mechanism by which human milk 
may help reduce the burden of ROP. 
Intestinal development and prevention of anemia: Erythropoietin (Epo) primary hormone responsible for 
increasing RBC. It is an important trophic factor and tightens intestinal junctions. It may help protect 
against mother-to-child transmission of HIV, and reduce risk of necrotizing enterocolitis. 
Growth-regulating hormones: Calcitonin (Development of enteric neurons) and somatostatin (Regulation 
of gastric epithelial growth) 
Regulating metabolism and body composition: Adiponectin actively regulates metabolism and suppresses 
inflammation. May contribute to reduced incidence of overweight and obesity in later life. Leptin, resistin, 
and ghrelin, play an important role in regulating energy conversion, body composition, & appetite control. 
IMMUNOLOGICAL FACTORS 
Transfer of living protection and programming: Human milk contains a variety of cells, including 
macrophages, T cells, stem cells, and lymphocytes. In early lactation, the breastfed infant may consume as 
many as 1010 maternal leukocytes per day having ability to differentiate into dendritic cells that stimulate 
infant T-cell activity.  
Communication between cells: Cytokines and chemokines 
Milk-borne TGF-β regulates inflammation and wound repair, and helps prevent allergic diseases.  
Granulocyte-colony stimulating factor (G-CSF), has beneficial effects on intestinal development and the 
treatment of sepsis. Milk-borne IL-7 is known to cross the intestinal wall and influence thymic 
development. Pro-inflammatory cytokines TNF-α, IL-6, IL-8, and IFNγ are also found in mother’s milk 
Protection from infection: Acquired and innate factors 
While sIgA is the predominant antibody of human milk, milk also contains IgM and IgG, the latter becoming 
more abundant in later lactation.  
Lactoferrin, is effective against many different bacteria, viruses, and fungi. Another glycoprotein, 
lactadherin, prevents rotaviral infection in the newborn. Milk-borne bile salt stimulating lipase (BSSL) 
protects infants from viral infection, including Norwalk and HIV.  
The milk fat globule (MFG) contains mucins (MUC1, MUC4) which protect infants from infection. MUC1 
blocks infection by HIV and rotavirus and both MUC1 and MUC4 block infection by Salmonella enterica 
serovar typhimurium and Norwalk virus. 
Selection for the growth of beneficial organisms: Oligosaccharides 
The HMOS are “prebiotic” agents that selectively encourage the growth of beneficial (probiotic) organisms. 
It was long believed that human milk was sterile, but it is now recognized that human milk harbors a 
microbial community. 
 

Human Milk Composition: Nutrients and Bioactive Factors. Ballard, Olivia et al.. Pediatr Clin North Am. 2013 Feb; 60(1): 49–74. 
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KGMU: Faculty addressing Public KGMU: Hon'ble VC Prof. M.L.B. Bhatt sharing his 
views  

ELMCH: Faculty addressing Public in RHTC   KGMU: Role Play 

CIMS: CME on Breastfeeding attended by LAP 
members 

Avantibai Hospital: Dr Salman Khan explains with 
demonstration  

NODAL Pediatricians of LAP Breastfeeding Week 2018 doing educational activities 
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 HIMS-1: Faculty addressing Public about benefits of 
breastfeeding 

 

HIMS-1: Dr Utkarsh Bansal demonstrating positions 
of breastfeeding  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CIMS: Dr Zaigham Abbas giving talk in CME  

 

 
Dr Ajay Srivastava demonstrating the right way to 
hold the baby 

Dr. Nirupama Mishra giving pamphlet to ANC 
patient 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dr. Abhishek Bansal giving pamphlet to patient  

NODAL Pediatricians of LAP Breastfeeding Week 2018 doing educational activities      
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Stamp Campaign 

 

 

Stamp Campaign  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Stamp Campaign 

 

Stamp Campaign 

 

Stamp Campaign 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stamp Campaign  

NODAL Pediatricians of LAP Breastfeeding Week 2018 doing Stamp Campaign for promotion of Breastfeeding 
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KMC Benefits news 

 

Dr Mala Kumar, Dr R Ahuja, Dr Piyali Bhattacharya and Dr 
Abhishek Bansal at LIVE-TODAY News Channel for Panel 

discussion 

 
NewBorn care Tips by Dr Salman KHan 

 

Dr Piyali Bhattacharya 90.4 FM Radio Channel for Promotion of 
Breastfeeding 

NODAL Pediatricians of LAP Breastfeeding Week 2018 doing promotion of breastfeeding in Media 
 


