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ASSIGNMENT

Explain the suitability of human breast milk to cow's milk

Milk is a product of evolution designed specifically for the nutrition of infant mammals. It bridges the nutritional gap between intrauterine dependence and extrauterine independence. The same nutrients are present in the milk of all species, although in different proportions. Such quantitative differences appear to be an adaptation to the nutritive requirements of the young of each species.

That said, Cow milk is not very similar to human milk. Both are about 88% water, but human milk has 7% carbohydrate, 1.3% protein, and 4.1% fat. Cow’s milk has about 4.5% carbohydrate, 3.3% protein, and 3.9% fat.

  Here are the major differences between human milk from cow's milk:

Protein:

Leucine is a unique amino acid which is linked with growth. Animals that grow quickly after birth have higher levels of protein and leucine in their milk; cows have 3.3% leucine, humans have 0.9% leucine. Calves double their birth weight in 40 days; humans double theirs after 180 days.

Another difference is the ratio of casein to whey in milk. Cow’s milk has a ratio of 80:20, human’s 40:60 casein: whey. Casein is harder to digest. So humans don’t have as much in their milk.

Fat:

Whole cow’s milk has almost the same amount of fat as human milk, but there the similarity ends. Cow’s milk contains 2.5% saturated fat, 1.0% monounsaturated and 0.1% polyunsaturated fat, while human milk contains 1.8% saturated fat, 1.6% monounsaturated fat and 0.5% polyunsaturated fat.

The higher level of unsaturated fatty acids in human milk reflects the important role of these fats in brain development. In humans the brain develops rapidly during the first year of life, growing faster than the body.Human milk also contains the fatty acids arachidonic acid and docosahexaenoic acid, both of which are essential for brain development and functioning; cow’s milk does not contain these fatty acids.

The concentration of alpha-lactalbumin is twice as high in human milk as in bovine milk and the iron-binding protein lactoferrin, which second to alpha-lactalbumin is the dominating whey protein in human milk, constitutes only a minor fraction in bovine milk. In contrast, beta-lactoglobulin, the predominant protein in bovine whey, is completely absent from human whey. IgA is by far the major immunoglobulin fraction in human milk, but in bovine milk IgG is present in 10-fold higher concentration than IgA, and the total immunoglobulin fraction is much lower than in human milk [4]. The specificity of the secretory IgA antibodies reflects environmental exposure of the mother and confers significant antimicrobial protection on the infant [6]. Goldman [7] suggested that overall the variation of antimicrobial and immune-modulating agents in milk, e.g. immunoglobulins, iron-binding proteins, lysozyme, oligosaccharides, leukocytes, cytokines, etc. (see below), seem to serve to compensate for development delays in early postnatal pro-duction of antimicrobial factors among various species, and vary depending on type of placenta, maturity of the offspring, lactation pattern and environ-ment of the species.Likewise, it is clear that lactation has evolved to minimize the energy cost to the mother while maximizing the utilization of energy and nutrients by her offspring, thus promoting the chance of survival of both. Recent genome studies comparing the bovine genome with 6 other species including the human lend support to this concept. Milk and mammary genes are more con-served and have evolved more slowly than other genes in the bovine genome despite selective breeding to optimize milk production. The most divergent proteins in the lactome are those with nutritional or immunological attri-butes, suggesting continuing selection of these genes to meet the nutritional and microbial challenges incurred by diverse environments and reproductive strategies. The most conserved genes were those coding for proteins of the milk fat globule membrane, supporting a key role in milk fat secretion [8]. It is quite clear that these and other differences between human and bovine milk have fundamental consequences reflected not only by protective effects against infections and immune development but also by an amino acid profile in human milk, which is better adapted to the needs of the human infant [9], and a lower potential renal solute load, which is essential because of the not fully developed renal function at birth [10].Diversity in milk composition does not seem to be explained mainly by diversity of the encoded milk proteins; and although gene duplication may contribute to species variation, this is not a major determinant [11]. Thus, other regulatory mechanisms must be involved because, as mentioned, there are clear differences not only between species but also within a species as well as between milks collected from the same dam – or mother

