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Abstract

Milk contains essential nutrients and functional compounds, such as calcium, fat-soluble
vitamins A, D, E, and K, carotenoids, bioactive peptides, and sphingolipids. The bioactive
molecules from milk are not expensive and have an added advantage of being derived from
food. Therefore, they are more stable and have a broader spectrum than that of other
chemicals. Bioactive milk components are useful for treating non-digestive tract disorders,
such as cancer, cognitive decline, and hypertension. However, the clinical application of
certain breast milk ingredients is limited due to the lack of a large-scale production
technology. Once the scaled-up production of lactoferrin became possible, clinical
applications were devised and evaluated. Similarly, human alpha-lactalbumin made lethal
to tumor cells (HAMLET) can be produced on a large scale as a recombinant protein in
microorganisms or in transgenic cattle using suitable separation systems. HAMLET can be
used to treat human skin papilloma and cancer. Studies on breast milk that explored the
clinical applications of the bioactive components of breast milk have spurred the
development of translational medicine and breast milk-derived therapeutics. Some breast-
milk derived therapeutic agents are already available to clinicians. Many components of
breast milk have shown efficacy in pre-clinical studies and have valid clinical evaluations.
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HEAAto] 7hs iR,

Table 1. Summary of clinical trials conducted using milk components in antimicrobial applications

Milk component Organism Result of clinical trial Reference
SlgA Not specified Reduced incidence of diarrhea Tawfeek et al., 2003 [6]
Enterotoxic . . .
SlgA . ) Reduced incidence of infection by 90% Otto et al., 2011 [7]
Escherichia coli
Lactoferrin Not specified Reduced duration and severity of diarrhea Ochoa et al., 2012 and Laffan et al., 2011 [8,9]

Not specified

Reduced incidence of bacterial and fungal

L . Manzoni et al., 2009 and Manzoni et al., 2012 [10,11]
sepsis in premature infants

Not specified

Reduced mortality in patients with acute

bacteremia by 46%. Guntupalli et al., 2013 [12]

Helicobater pylori

Improved infection resolution rate when

added to standard therapy de Beortoli et al., 2007 [13]

Hepatitis C virus

Improved treatment response when used in .
combination with standard therapy Kaito et al., 2013 [14]

3'-Sialyllactose  Helicobacter pylori

No benefit Parente et al., 2003 [15]

Adapted from Hill & Newburg [5].
SIgA, soluble immunoglobulin A.
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T, AT L 71573 SRIES THRok it 979 AR ErjotiZEjAeto|E, ot
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R 4= Qlohal AQISICE. wheEka] 9§ A &4 Bd9] Bl 94§82 WPt Easit 9
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olgtt. FEH K LIPS A= & 5 vt ARG HEHR FAR2 At WK 7155
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Pre-Clinical Evaluation _} Clinical Evaluation

|

Fig. 1. Diagram illustrating the wide range of applications for bioactive milk compounds in the
treatment of human disease. The milk-derived bioactive molecules listed below the disease or
function on the left side of the figure are under pre-clinical evaluation. Milk bioactive molecules
that are under clinical evaluation or currently in use are listed on the right with the disease in
effect. Adapted from Hill & Newburg [5]. GAG, glycosaminoglycan; HAMLET, human g-lactalbumin
made lethal to tumor cells; HMO, human milk oligosaccharide; IBD, inflammatory bowel disease;
NEC, necrotizing enterocolitis; PRP, proline-rich polypeptide; slgA, soluble immunoglobulin A.

96 T Y MR Y ML 1) S7 e BY B Helo goity 54 3tel, 2) A
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