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Breast milk is the best mode of providing nutrition to infants. Worldwide demand of formula is increasing 

when breastfeeding is not feasible or desirable. Infants fed formula have different growth patterns than those 

fed breast milk. Formula-fed babies gain more weight in the first year of life relative to their length, which 

raises their BMI. During their first year of life, infants fed formula grow more lean mass than breastfed infants 

due to the higher protein:energy ratio of formula. Lack of exposure to bioactive components in breastfeeding 

that could prevent adipogenesis, or changes in the location of fat deposition or lean mass gain during infancy 

may be the cause of obesity in later life. Formula feeding has been associated with a less stable microbiome 

over time, a notably altered bacterial content, and greater diversity and richness of bacteria in comparison to 

breastfeeding. Breastfed infants had higher levels of Bifidobacteria—an key component of a healthy 

microbiota than formula-fed infants. The serum concentrations of total IgG, IgG1, NK cell activity, and IFN-

γ showed a notable difference between breastfed and formula-fed infants, with the latter group showing 

significantly greater levels of these indicators. There is no clear correlation between formula feeding, the 

creation of gut microbiota, and its long-term health effects, more thorough and in-depth research in these areas 

is crucial.  
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Human milk is the healthiest food for infants, and the combination of its nutritional and bioactive ingredients 

has a positive impact on the health of infants. From the perspectives of nutrition, physiology, and 

development, breastfeeding has been shown to provide both immediate and long-term health benefits. 

Breastfeeding is linked to a lower risk of necrotizing enterocolitis and diarrhea in the early years of life as 

well as a lower risk of type 2 diabetes, obesity, and inflammatory bowel illnesses in later life (Le Huërou-

Luron et al., 2010). In addition to its nutritional value, human milk contains a wide range of bioactive 

substances, including hormones, cytokines, leukocytes, immunoglobulins, lactoferrin, lysozyme, stem cells, 

human milk oligosaccharides (HMOs), microbiota, and microRNAs. The World Health Organization strongly 

advises breastfeeding babies for the first hour after birth and exclusively for the first six months, without the 

use of any other solid food or water (WHO, 2001). However, despite these recommendations, breastfeeding 

rates remain low, in India only 54.9% of children under 6 months are exclusively breastfed (NFHS-4, 2015-

16). In situations where breastfeeding is not feasible, infants are given formula milk, which is almost similar 

to human milk in terms of the macro and micronutrient content. The American Academy of Pediatrics (AAP) 
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advises against giving nonformula milk or milk substitutes to infants younger than 12 months of age since 

they may contain excesses of certain nutrients and insufficient amounts of others (Green Corkins, K., and 

Shurley, T. 2016). Despite improvements in infant formula over its 150 years history, any added ingredients 

in formula lack the ability to constantly change and adapt like breast milk. The composition of breast milk is 

dynamic and adapts to the baby's requirements. The higher level of protection and nourishment found in 

human milk is attributed to the biological actions of certain components as well as the nutritional composition 

of the milk, which varies during lactation. During the first month of lactation, the protein content of human 

milk rapidly falls (14–16 g/l during early lactation, 8–10 g/l at 3–4 months, and 7–8 g/l at 6 months and 

beyond). The primary cause of this decline is the reduction in the concentration of whey protein. After two to 

three months of breastfeeding, the ratio of whey to casein shifts from 80:20 in the early stages of lactation to 

60:40. Consequently, throughout the early stages of breastfeeding, the amino acid composition of human milk 

similarly varies (Le Huërou-Luron et al., 2010). The nutritional value of infant formula is greatly impacted 

by processing. Differences in fat structure with respect to size, content, fatty acid profile, and interfacial 

architecture are caused by a combination of heat and homogenization treatments (Lopez et al., 2015; Cilla et 

al., 2016). Furthermore, heat causes certain hormones, unsaturated fatty acids, and water-soluble vitamins like 

C, B1, B6, and B12 to partially degrade. Oxygen-sensitive substances, such as unsaturated fatty acids and the 

majority of fat- and water-soluble vitamins, may degrade while drying and evaporation processes. When 

heated, α-lactalbumin's capacity to bind with calcium and zinc is lost, resulting in a decrease in their 

bioavailability (Golinelli et al., 2014). The amounts of metals in baby formulae are typically far higher than 

those in breast milk (Sipahi et al. 2014). Formula-fed infants had higher amounts of amino acids in their 

plasma than breastfed infants did. Increased protein consumption due to formula feeding leads to higher levels 

of amino acid excretion (Kirchberg et al., 2015). Compared to breastfed infants, formula-fed infants had 

significantly greater urine C-peptide concentrations, which are used as a measure of insulin secretion (Le 

Huërou-Luron et al., 2010). The IGF-I axis and insulin release in infancy are stimulated by cow-milk-based 

infant and follow-up formulae with increased protein content (Socha et al., 2011). This review aims to provide 

an overview of how infant formula affects the health of infants. 

 

Infant Formula  

 

Infant formula is defined as "a food which purports to be or is represented for special dietary use solely as a 

food for infants by reason of its simulation of human milk or its suitability as a complete or partial substitute 

for human milk" by the Federal product, Drug, and Cosmetic Act (FDCA). There are three types of infant 

formulae available: powder, liquid concentrate, and ready to feed. Institutions prefer to employ the liquid 

products (liquid concentrate, ready to feed) since they are regarded as commercially sterile. Infants are 

infected with Enterobacter sakazakii from the intake of non-sterile powder form of the formula (Green 

Corkins, K., and Shurley, T. 2016). There are several varieties of infant formula available, such as cow’s milk, 

soy-based, and specialized formulas like lactose-free and hypoallergenic. Among the several varieties of 

infant formula, cow's milk formula is the most widely used. Standard infant formula (IF) (0–6 months), 

follow-up formula (6–12 months), and toddler formula (13–36 months) are the three primary categories of 
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milk formulae (Rossen et al., 2016). Compared to human milk, cow's milk has a substantially higher protein 

content of about 3.4% and a distinct whey-to-casein ratio of 20:80. Bovine milk has lower levels of lactose 

and lactoferrin than human milk. Furthermore, the concentration of alpha-lactalbumin in human milk is two 

times higher. While beta-lactoglobulin is the predominant protein in the whey fraction of cow's milk, it is 

absent in human milk (Park, Y.W. and Haenlein, G.F., 2013). Compared to human milk, bovine milk has a 

lower oligosaccharide concentration and diversity (Fong et al., 2011). Consequently, to replicate a nutrient 

profile akin to human milk, infant formula makers reformulate or alter cow's milk (Park, Y.W. and Haenlein, 

G.F., 2013). The use of soy-based formula, extensively hydrolyzed formula, and amino acid-based formula 

as substitutes for cow's milk formula can help prevent allergies to the protein in cow's milk in the pediatric 

population (Muraro et al., 2014). Soy-based formula should only be used in infants older than six months 

because high isoflavone concentrations in soy formula have sparked concerns about the  potentiality of the 

formula to have estrogenic effect on infants' development. Breastfed infants showed greater cognitive 

development than formula-fed infants despite normal growth (Andres et al., 2012). 

 

Changes in the body composition of formula-fed infants 

 

Throughout the first year of life, there is a rapid and nonlinear change in body composition. Infants fed formula 

have different growth patterns than those fed breast milk; by the time they are 12 months old, formula-fed 

infants weigh 400–600 g more on average than breastfed babies (Gale et al, 2012). Compared to breastfed 

babies, formula-fed babies gain more weight in the first year of life relative to their length, which raises their 

weight-for-length, or BMI (body mass index) (Rebhan et al., 2009). During their first year of life, infants fed 

formula grow more lean mass than breastfed infants; these differences become most noticeable between the 

ages of 3-4 and 9-12 months. There was less consistency in the relationship between the feeding of the baby 

and the accumulation of fat mass; at 3-4 and 6 months of age, formula-fed infants had less fat mass, but at 8-

9 and 12 months, they had greater fat mass. The lower protein:energy ratio of breast milk may cause less fat-

free mass (FFM) to be deposited, with extra energy being stored as fat. Accordingly, the reported higher fat 

mass compared to formula-fed infants after term may be explained by the reduced protein consumption in 

breastfed infants (Huang et al., 2016). The protein composition of formula more closely resembles that of 

mature human milk, ignoring the way that the protein concentration of human milk changes progressively 

during the breastfeeding phase (Green Corkins, K., and Shurley, T. 2016). The length of exclusive 

breastfeeding is positively correlated with the proportion of subcutaneous fat mass in babies, but it is not 

associated with visceral fat mass (Huang et al., 2016). In accordance with the higher fat mass in breastfed 

babies at 3-4 and 6 months but not at 12 months, circulating leptin is higher in breastfed babies than in babies 

fed formula at 4 months of age, but not later in infancy (Savino et al., 2002). It is reasonable to infer that the 

greater fat mass in the early stages of infancy linked to breastfeeding is an evolutionary strategy designed to 

sustain the baby during the delicate weaning process. Compared to infants who were fed formula with a higher 

protein concentration, those who got formula milk with a lower protein content had a lower BMI and a 

decreased risk of becoming obese as adults. Higher absolute weight and faster weight-for-length growth 

during infancy may be the cause of later childhood and adult obesity, as higher protein consumption in the 
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early years of life has been linked to faster weight gain (Koletzko et al., 2009). Other potential risk factors for 

obesity in formula-fed infants include variations in solid food consumption habits and the impact of bottle-

feeding on feeding self-regulation (Bartok, CJ. and Ventura, AK., 2009), lack of exposure to bioactive 

components in breastfeeding that could prevent adipogenesis, or changes in the location of fat deposition in 

infancy rather than its quantity (Gale et al., 2014). On the other hand, lean mass gain during infancy as opposed 

to adipose tissue gain may be the cause of obesity in later life. 

 

Effect on Gut Health 

 

The gut microbiota has a major impact on the short- and long-term health of infants by influencing body 

composition and infant growth. Breastfeeding is linked to a decreased risk of inflammatory bowel illnesses, 

type 2 diabetes, and obesity in later life as well as a lower incidence of digestive tract diseases such 

as necrotizing enterocolitis and diarrhea (Le Huërou-Luron et al., 2010). Future health outcomes are 

significantly influenced by the early colonization of the microbiome in the infant's gut. Neonates' gut 

microbiome composition is closely related to their birth circumstances, including full-term or preterm 

delivery, vaginal delivery or cesarean section, formula or human milk feeding, and care provided by their 

mothers or in a neonatal intensive care unit (NICU). According to research, early-life microbiome may be 

able to predict a person's likelihood of contracting diseases like type 1 diabetes, obesity, and atopic disorders 

(Uusitalo et al., 2016). Formula feeding has been associated with a less stable microbiome over time, a notably 

altered bacterial content, and greater diversity and richness of bacteria in comparison to breastfeeding 

(Thompson et al., 2015). Research has indicated that breastfed infants had higher levels of Bifidobacteria—

an key component of a healthy microbiota than formula-fed infants (Lee et al., 2015). As a result, faecal short-

chain fatty acids SCFAs—the primary metabolites of HMOs fermentation—have varying levels in breastfed 

and formula-fed infants. Formula-fed babies at 3 and 6 months of age had higher concentrations of SCFAs, 

such as free amino acids, butyrate, propionate, acetate, and 5-amino valerate. Because of increased HMOSs 

fermentation, the breastfed infants also had greater faecal levels of succinate and lactate (Martin et al., 2014). 

Improvements in the formulation and production of infant formula milk have been made in an attempt to 

create a gut microbiota profile similar to that of breastfed infants. For example, the whey-to-casein ratio has 

been optimized, and prebiotics have been added to the formula milk, which has been shown to increase the 

abundance of Bifidobacterium in formula-fed babies (Hascoët et al., 2011). Probiotic strains such as 

Lactobacillus rhamnosus GG (LGG), Streptococcus thermophilus, Lactobacillus casei, Bifidobacterium 

lactis, or Lactobacillus reuteri have been added to infant formula (Ackerberg et al., 2012). Infants who 

received formula supplemented with Lactobacillus fermentum showed lower incidence rates of 

gastrointestinal infections (Gil-Campos et al., 2012). Since enriched formulae are typically started early in 

infancy, if not at birth, the ESPGHAN Committee on Nutrition specifically highlighted concern about the 

crucial factor of timing (Braegger et al., 2011). Thus, adding outside elements—like probiotics—while the 

gut microbiota is still forming may impact and irreversibly alter the development of ecosystem, resulting in 

uncertain modifications. Lastly, the duration of treatment raises further concerns because it is possible to 

administer supplemental products for extended periods of time leading to obscure consequences. Prebiotic 
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supplementation to infants may be linked to a beneficial alteration of microbiome composition and metabolic 

activity, which encourages the formation of an intestinal environment that is more akin to that of breastfed 

infants. Galactooligosaccharides (GOS), polydextrose (PDX), fructooligosaccharides (FOS), 20-

fucosyllactose, lacto-N-neo-tetraose, inulin, oligofructose, and galactofructose are the most widely used and 

researched prebiotic ingredients. GOS, FOS, and/or PDX, as well as mixtures of GOS/FOS—the most 

extensively studied is a 9:1 mixture of short-chain GOS and long-chain FOS—are the most commonly used 

and studied prebiotic ingredients. These ingredients are largely studied to promote the establishment and 

maintenance of a healthy gut environment, more closely resembling that of breastfed infants (Sierra et al., 

2015). Necrotizing enterocolitis and a number of other chronic illnesses, such as inflammatory bowel disease, 

allergies, obesity, diabetes, asthma, cancer, and neurological disorders connected to the gut-brain axis, have 

all been linked to disruption in the gut microbiota, or dysbiosis (LaTuga et al., 2014). Fast gut maturation 

brought on by infant formula feeding results in an increase in the number of several Clostridium species, 

especially C. difficile, which leads to the development of atopy (Yang et al., 2016). The bacteria in the gut 

may be impacted by the structure of triglycerides. High-palmitate infant formula raised the number of 

Bifidobacterium and Lactobacillus in 6-week-old infants' faces at quantities comparable to those of breastfed 

children, as compared to infants receiving a low-palmitate formula (Yaron et al., 2013). Emulsifiers as an 

additive reduce the variety of gut microbiota by elevating Verrumicrobia and lowering Bacteroides 

abundance.  These changes in the gut microbiota induced dysbiosis and encouraged colitis, chronic gut 

inflammation, and metabolic syndrome (Chassaing et al., 2015). Infants fed formula have higher counts and 

frequencies of Clostridium perfringens, while infants fed breast milk typically have higher counts of C. 

difficile (Mountzouris et al., 2002).  Regardless of the fetal age at delivery, measurements of intestinal 

permeability in vivo in human neonates consistently show a greater permeability in formula-fed compared 

with breast-fed neonates (Le Huërou-Luron et al., 2010). 

 

Immune development 

 

The newborn's immune system has low levels of gastrointestinal tract acidity (chemical barrier), low levels 

of antioxidant and anti-inflammatory activity in the respiratory and gastrointestinal tract, underdeveloped 

physical barriers (such as tight junctions), delayed T-cell function, and decreased immunoglobulin secretion, 

particularly of secretory immunoglobulin A (IgA). Human milk bioactives have been shown to influence gut 

microbiota composition, provide healthy gastrointestinal tract mucosal stimuli, and support the developing 

immune system of the infant. Human milk lactoferin had a greater ability to inhibit bacterial growth in 

comparison to bovine lactoferrin (Jiang et al., 2014). The characteristics of lactoferrin isolated from human 

and bovine milk are highly comparable, though not quite the same (Vogel, 2012). The serum concentrations 

of total IgG, IgG1, NK cell activity, and IFN-γ showed a notable difference between breastfed and formula-

fed infants, with the latter group showing significantly greater levels of these indicators. Infants fed formula 

had higher serum IgA levels than infants fed breast milk, however after three months there is no significant 

difference in serum IgA levels.  Since infants start to be fed formulas with a higher likelihood of containing 

environmental antigens than breast milk does leading to a cross-talk between environmental antigens and 
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intestinal flora colonization, which could raise serum IgA concentrations. Piglets raised in containment 

facilities on bovine-based infant formula display variations in their microbiomes and the mucosal immune 

system, such as more B-cells, less regulatory T-cells, and a faster recruitment of antigen-presenting cells 

(Lewis et al., 2012). The network of differentially expressed genes was found to be significantly denser in 

breastfed infants compared to infants fed formula, indicating a higher level of biomolecular cross talk based 

on feeding style (Praveen et al., 2015).  

 

.Conclusion 

 

Although breastfeeding is the best mode of feeding for infants, if exclusive breastfeeding is not feasible, breast 

milk substitute must be considered. Researchers are experimenting with diverse ingredient combinations to 

create formula milk in a variety of ways. The focus is increasingly changing toward the addition of useful 

bioactive substances that support immune system function, and cognitive function in addition to physical 

growth. Heat processing of infant formula deteriorates infant formula.  Several non-thermal solutions have 

been applied at various phases of the infant formula production process to mitigate the negative effects of heat 

treatments on nutrient loss. A thorough comprehension of the physiological characteristics of infant formula 

throughout handling, storage, and transit needs to be assessed. As there is no clear correlation between formula 

feeding, the creation of gut microbiota, and its long-term health effects, more thorough and in-depth research 

in these areas is crucial.  

References 

Ackerberg, T.S., Labuschagne, I.L., Lombard, M.J. (2012). The use of prebiotics and probiotics in infant 

formula. South African Family Practice, 54:4, 321-323, DOI: 10.1080/20786204.2012.10874243 

Andres, A., Cleves, M. A., Bellando, J. B., Pivik, R. T., Casey, P. H., & Badger, T. M. (2012). Developmental 

status of 1-year-old infants fed breast milk, cow's milk formula, or soy formula. Pediatrics, 129(6), 1134–

1140. https://doi.org/10.1542/peds.2011-3121 

Bartok, C. J., & Ventura, A. K. (2009). Mechanisms underlying the association between breastfeeding and 

obesity. International journal of pediatric obesity : IJPO : an official journal of the International Association 

for the Study of Obesity, 4(4), 196–204. https://doi.org/10.3109/17477160902763309 

Braegger, C., Chmielewska, A., Decsi, T., Kolacek, S., Mihatsch, W., Moreno, L., Pieścik, M., Puntis, J., 

Shamir, R., Szajewska, H., Turck, D., van Goudoever, J., & ESPGHAN Committee on Nutrition (2011). 

Supplementation of infant formula with probiotics and/or prebiotics: a systematic review and comment by the 

ESPGHAN committee on nutrition. Journal of pediatric gastroenterology and nutrition, 52(2), 238–250. 

https://doi.org/10.1097/MPG.0b013e3181fb9e80 

Chassaing, B., Koren, O., Goodrich, J. K., Poole, A. C., Srinivasan, S., Ley, R. E., & Gewirtz, A. T. (2015). 

Dietary emulsifiers impact the mouse gut microbiota promoting colitis and metabolic 

syndrome. Nature, 519(7541), 92–96. https://doi.org/10.1038/nature14232 

Cilla, A., Diego Quintaes, K., Barberá, R., & Alegría, A. (2016). Phospholipids in Human Milk and Infant 

Formulas: Benefits and Needs for Correct Infant Nutrition. Critical reviews in food science and 

nutrition, 56(11), 1880–1892. https://doi.org/10.1080/10408398.2013.803951 

http://www.ijcrt.org/
https://doi.org/10.1080/20786204.2012.10874243
https://doi.org/10.1542/peds.2011-3121
https://doi.org/10.3109/17477160902763309
https://doi.org/10.1097/MPG.0b013e3181fb9e80
https://doi.org/10.1038/nature14232
https://doi.org/10.1080/10408398.2013.803951


www.ijcrt.org                                                     © 2018 IJCRT | Volume 6, Issue 1 January 2018 | ISSN: 2320-2882 

IJCRT1135438 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 972 
 

Fong, B., Ma, K., & McJarrow, P. (2011). Quantification of bovine milk oligosaccharides using liquid 

chromatography-selected reaction monitoring-mass spectrometry. Journal of agricultural and food 

chemistry, 59(18), 9788–9795. https://doi.org/10.1021/jf202035m 

Gale, C., Logan, K. M., Santhakumaran, S., Parkinson, J. R., Hyde, M. J., & Modi, N. (2012). Effect of 

breastfeeding compared with formula feeding on infant body composition: a systematic review and meta-

analysis. The American journal of clinical nutrition, 95(3), 656–669. 

https://doi.org/10.3945/ajcn.111.027284. 

Gale, C., Thomas, E. L., Jeffries, S., Durighel, G., Logan, K. M., Parkinson, J. R., Uthaya, S., Santhakumaran, 

S., Bell, J. D., Modi, N. (2014). Adiposity and hepatic lipid in healthy full-term, breastfed, and formula-fed 

human infants: a prospective short-term longitudinal cohort study. The American journal of clinical 

nutrition, 99:1034–40. 

Gil-Campos, M., López, M. Á., Rodriguez-Benítez, M. V., Romero, J., Roncero, I., Linares, M. D., 

Maldonado, J., López-Huertas, E., Berwind, R., Ritzenthaler, K. L., Navas, V., Sierra, C., Sempere, L., 

Geerlings, A., Maldonado-Lobón, J. A., Valero, A. D., Lara-Villoslada, F., & Olivares, M. (2012). 

Lactobacillus fermentum CECT 5716 is safe and well tolerated in infants of 1-6 months of age: a randomized 

controlled trial. Pharmacological research, 65(2), 231–238. https://doi.org/10.1016/j.phrs.2011.11.016. 

Golinelli, L. P., Del Aguila, E. M., Paschoalin, V. M. F., Silva, J. T., Conte-Junior, C. A. (2014). Functional 

aspect of colostrum and whey proteins in human milk. J Hum Nutr Food Sci. 2:1035. 

Green Corkins, K., & Shurley, T. (2016). What's in the Bottle? A Review of Infant Formulas. Nutrition in 

clinical practice : official publication of the American Society for Parenteral and Enteral Nutrition, 31(6), 

723–729. https://doi.org/10.1177/0884533616669362 

Hascoët, J. M., Hubert, C., Rochat, F., Legagneur, H., Gaga, S., Emady-Azar, S., & Steenhout, P. G. (2011). 

Effect of formula composition on the development of infant gut microbiota. Journal of pediatric 

gastroenterology and nutrition, 52(6), 756–762. https://doi.org/10.1097/MPG.0b013e3182105850 

Huang, P., Zhou, J., Yin, Y., Jing, W., Luo, B., & Wang, J. (2016). Effects of breast-feeding compared with 

formula-feeding on preterm infant body composition: a systematic review and meta-analysis. The British 

journal of nutrition, 116(1), 132–141. https://doi.org/10.1017/S0007114516001720 

Jiang, R., Du, X., & Lönnerdal, B. (2014). Comparison of bioactivities of talactoferrin and lactoferrins from 

human and bovine milk. Journal of pediatric gastroenterology and nutrition, 59(5), 642–652. 

https://doi.org/10.1097/MPG.0000000000000481 

Koletzko, B., von Kries, R., Closa, R., Escribano, J., Scaglioni, S., Giovannini, M., Beyer, J., Demmelmair, 

H., Gruszfeld, D., Dobrzanska, A., Sengier, A., Langhendries, J. P., Rolland Cachera, M. F., Grote, V., & 

European Childhood Obesity Trial Study Group (2009). Lower protein in infant formula is associated with 

lower weight up to age 2 y: a randomized clinical trial. The American journal of clinical nutrition, 89(6), 

1836–1845. https://doi.org/10.3945/ajcn.2008.27091 

Kirchberg, F. F., Harder, U., Weber, M., Grote, V., Demmelmair, H., Peissner, W., Rzehak, P., Xhonneux, 

A., Carlier, C., Ferre, N., Escribano, J., Verduci, E., Socha, P., Gruszfeld, D., Koletzko, B., Hellmuth, C., & 

European Childhood Obesity Trial Study Group (2015). Dietary protein intake affects amino acid and 

http://www.ijcrt.org/
https://doi.org/10.1021/jf202035m
https://doi.org/10.3945/ajcn.111.027284
https://doi.org/10.1177/0884533616669362
https://doi.org/10.1097/MPG.0b013e3182105850
https://doi.org/10.1017/S0007114516001720


www.ijcrt.org                                                     © 2018 IJCRT | Volume 6, Issue 1 January 2018 | ISSN: 2320-2882 

IJCRT1135438 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 973 
 

acylcarnitine metabolism in infants aged 6 months. The Journal of clinical endocrinology and 

metabolism, 100(1), 149–158. https://doi.org/10.1210/jc.2014-3157 

Latuga, M. S., Stuebe, A., & Seed, P. C. (2014). A review of the source and function of microbiota in breast 

milk. Seminars in reproductive medicine, 32(1), 68–73. https://doi.org/10.1055/s-0033-1361824 

Le Huërou-Luron, I., Blat, S., & Boudry, G. (2010). Breast- v. formula-feeding: impacts on the digestive tract 

and immediate and long-term health effects. Nutrition research reviews, 23(1), 23–36. 

https://doi.org/10.1017/S0954422410000065 

Lee, S. A., Lim, J. Y., Kim, B. S., Cho, S. J., Kim, N. Y., Kim, O. B., & Kim, Y. (2015). Comparison of the 

gut microbiota profile in breast-fed and formula-fed Korean infants using pyrosequencing. Nutrition research 

and practice, 9(3), 242–248. https://doi.org/10.4162/nrp.2015.9.3.242 

Lewis, M. C., Inman, C. F., Patel, D., Schmidt, B., Mulder, I., Miller, B., Gill, B. P., Pluske, J., Kelly, D., 

Stokes, C. R., Bailey, M. (2012). Direct experimental evidence that early-life farm environment influences 

regulation of immune responses. Pediatr Allergy Immunol. 23:265–9. doi: 10.1111/j.1399-

3038.2011.01258.x 

Lopez, C., Cauty, C., & Guyomarc'h, F. (2015). Organization of lipids in milks, infant milk formulas and 

various dairy products: role of technological processes and potential impacts. Dairy science & 

technology, 95(6), 863–893. https://doi.org/10.1007/s13594-015-0263-0 

Martin, F. P., Moco, S., Montoliu, I., Collino, S., Da Silva, L., Rezzi, S., Prieto, R., Kussmann, M., Inostroza, 

J., & Steenhout, P. (2014). Impact of breast-feeding and high- and low-protein formula on the metabolism 

and growth of infants from overweight and obese mothers. Pediatric research, 75(4), 535–543. 

https://doi.org/10.1038/pr.2013.250 

Mountzouris, K. C., McCartney, A. L., & Gibson, G. R. (2002). Intestinal microflora of human infants and 

current trends for its nutritional modulation. The British journal of nutrition, 87(5), 405–420. 

https://doi.org/10.1079/BJNBJN2002563 

Muraro, A., Werfel, T., Hoffmann-Sommergruber, K., Roberts, G., Beyer, K., Bindslev-Jensen, C., Cardona, 

V., Dubois, A., duToit, G., Eigenmann, P., Fernandez Rivas, M., Halken, S., Hickstein, L., Høst, A., Knol, 

E., Lack, G., Marchisotto, M. J., Niggemann, B., Nwaru, B. I., Papadopoulos, N. G., … EAACI Food Allergy 

and Anaphylaxis Guidelines Group (2014). EAACI food allergy and anaphylaxis guidelines: diagnosis and 

management of food allergy. Allergy, 69(8), 1008–1025. https://doi.org/10.1111/all.12429 

Park, Y.W., Haenlein, G.F. (2013). Milk and Dairy Products in Human Nutrition: Production, Composition 

and Health; John Wiley & Sons:Chichester, UK; p. 728. 

Praveen, P., Jordan, F., Priami, C., & Morine, M. J. (2015). The role of breast-feeding in infant immune 

system: a systems perspective on the intestinal microbiome. Microbiome, 3, 41. 

https://doi.org/10.1186/s40168-015-0104-7 

Rebhan, B., Kohlhuber, M., Schwegler, U., Fromme, H., Abou-Dakn, M., & Koletzko, B. V. (2009). 

Breastfeeding duration and exclusivity associated with infants' health and growth: data from a prospective 

cohort study in Bavaria, Germany. Acta paediatrica (Oslo, Norway : 1992), 98(6), 974–980. 

https://doi.org/10.1111/j.1651-2227.2009.01281.x 

http://www.ijcrt.org/
https://doi.org/10.1055/s-0033-1361824
https://doi.org/10.1017/S0954422410000065
https://doi.org/10.4162/nrp.2015.9.3.242
https://doi.org/10.1038/pr.2013.250
https://doi.org/10.1079/BJNBJN2002563
https://doi.org/10.1186/s40168-015-0104-7
https://doi.org/10.1111/j.1651-2227.2009.01281.x


www.ijcrt.org                                                     © 2018 IJCRT | Volume 6, Issue 1 January 2018 | ISSN: 2320-2882 

IJCRT1135438 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 974 
 

Rossen, L. M., Simon, A. E., & Herrick, K. A. (2016). Types of Infant Formulas Consumed in the United 

States. Clinical pediatrics, 55(3), 278–285. https://doi.org/10.1177/0009922815591881 

Savino, F., Costamagna, M., Prino, A., Oggero, R., & Silvestro, L. (2002). Leptin levels in breast-fed and 

formula-fed infants. Acta paediatrica (Oslo, Norway : 1992), 91(9), 897–902. 

https://doi.org/10.1080/080352502760272551. 

Sierra, C., Bernal, M. J., Blasco, J., Martínez, R., Dalmau, J., Ortuño, I., Espín, B., Vasallo, M. I., Gil, D., 

Vidal, M. L., Infante, D., Leis, R., Maldonado, J., Moreno, J. M., & Román, E. (2015). Prebiotic effect during 

the first year of life in healthy infants fed formula containing GOS as the only prebiotic: a multicentre, 

randomised, double-blind and placebo-controlled trial. European journal of nutrition, 54(1), 89–99. 

https://doi.org/10.1007/s00394-014-0689-9 

Sipahi, H., Eken, A., Aydın, A., Şahin, G., & Baydar, T. (2014). Safety assessment of essential and toxic 

metals in infant formulas. The Turkish journal of pediatrics, 56(4), 385–391. 

Socha, P., Grote, V., Gruszfeld, D., Janas, R., Demmelmair, H., Closa-Monasterolo, R., Subías, J. E., 

Scaglioni, S., Verduci, E., Dain, E., Langhendries, J. P., Perrin, E., Koletzko, B., & European Childhood 

Obesity Trial Study Group (2011). Milk protein intake, the metabolic-endocrine response, and growth in 

infancy: Data from a randomized clinical trial. The American journal of clinical nutrition, 94(6 Suppl), 

1776S–1784S. https://doi.org/10.3945/ajcn.110.000596 

Thompson, A. L., Monteagudo-Mera, A., Cadenas, M. B., Lampl, M. L., & Azcarate-Peril, M. A. (2015). 

Milk- and solid-feeding practices and daycare attendance are associated with differences in bacterial diversity, 

predominant communities, and metabolic and immune function of the infant gut microbiome. Frontiers in 

cellular and infection microbiology, 5, 3. https://doi.org/10.3389/fcimb.2015.00003 

Uusitalo, U., Liu, X., Yang, J., Aronsson, C. A., Hummel, S., Butterworth, M., Lernmark, Å., Rewers, M., 

Hagopian, W., She, J. X., Simell, O., Toppari, J., Ziegler, A. G., Akolkar, B., Krischer, J., Norris, J. M., 

Virtanen, S. M., & TEDDY Study Group (2016). Association of Early Exposure of Probiotics and Islet 

Autoimmunity in the TEDDY Study. JAMA pediatrics, 170(1), 20–28. 

https://doi.org/10.1001/jamapediatrics.2015.2757 

Vogel H. J. (2012). Lactoferrin, a bird's eye view. Biochemistry and cell biology = Biochimie et biologie 

cellulaire, 90(3), 233–244. https://doi.org/10.1139/o2012-016 

World Health Organization (WHO). The optimal duration of exclusive breastfeeding. Geneva: World Health 

Organization; 2001. Global strategy for infant and young child feeding. 

< www.who.int/gb/ebwha/pdf_files/WHA54/ea54id4.pdf>  

Yang, I., Corwin, E. J., Brennan, P. A., Jordan, S., Murphy, J. R., & Dunlop, A. (2016). The Infant 

Microbiome: Implications for Infant Health and Neurocognitive Development. Nursing research, 65(1), 76–

88. https://doi.org/10.1097/NNR.0000000000000133 

Yaron, S., Shachar, D., Abramas, L., Riskin, A., Bader, D., Litmanovitz, I., Bar-Yoseph, F., Cohen, T., Levi, 

L., Lifshitz, Y., Shamir, R., & Shaoul, R. (2013). Effect of high β-palmitate content in infant formula on the 

intestinal microbiota of term infants. Journal of pediatric gastroenterology and nutrition, 56(4), 376–381. 

https://doi.org/10.1097/MPG.0b013e31827e1ee2 

http://www.ijcrt.org/
https://doi.org/10.1177/0009922815591881
https://doi.org/10.1080/080352502760272551
https://doi.org/10.1007/s00394-014-0689-9
https://doi.org/10.3945/ajcn.110.000596
http://www.who.int/gb/ebwha/pdf_files/WHA54/ea54id4.pdf
https://doi.org/10.1097/NNR.0000000000000133

