J. Milk Sci. Biotechnol. 2019;37(3):167-176
https://doi.org/10.22424/jmsb.2019.37.3.167

W)
Check for
updates

Clinical Applications of Bioactive Milk Components:
A Review

Rae Hee Han, Sung Hee Yoon, and Geun-Bae Kim’

Dept. of Animal Science and Technology, Chung-Ang University, Anseong, Korea

Received: August 29, 2019
Revised: September 27, 2019
Accepted: September 27, 2019

*Corresponding author :

Geun-Bae Kim

Dept. of Animal Science and
Technology, Chung-Ang University,
Anseong, Korea

Tel : +82-31-670-3027

Fax : +82-31-676-5986

E-mail : kimgeun@cau.ac.kr

Copyright © 2019 Korean Society of Milk
Science and Biotechnology.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http:/
creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is
properly cited.

ORCID

Rae Hee Han
https://orcid.org/0000-0003-0045-040X

Sung Hee Yoon
https://orcid.org/0000-0002-6826-0840

Geun-Bae Kim
https://orcid.org/0000-0001-8531-1104

www.ksdst.org

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.

Keywords

milk oligosaccharide, milk fat, bioactive milk components, lactoferrin, e-lactalbumin,
phospholipid

M E

B9 G Alols} got] 7o FHHel RS vl Bt gof IFAY Byt opel,
A Agoene ol mesiFy] thizolct nlakd AU Yoke 95 2os)) A,
B0l TAM B 2 954 U wgEe] YR oR WoktHll. meraolsh BeS
R Jote] 924 A HYES vlwslEE BagRol YTt mejloloE sis o]
5 A 7153 % 0 EAAIE B40] 182 & 4 It

9 43R0] % Ut ve] 231 7150 elAA ofe] 94 87 2] T4 Bho] BAHYL,
A o] 96 47 BESL g A2 8¥OZ Hgo] Ji53AA] TSk gis) et
A7k AP Ik S0 APy B 74do] Al ok AElH [ tEd] e
sigtEo] vlsh Pgdo] L, 2 WPt Wik viS aske ek 2] FHS T 9 S,
% QA Aol 8L T LE AT B Al F8Y - . AL 29 G B
Olx} A 8.2 YA} 7]/‘\ HZo0 o] °H Xﬂo]—lrﬂ'—l 011;]. EH xﬂa 4 EZlo ] 9}0 E}

OOEG

l

i

lo J
=
l‘% ol

Q.

J Milk Sci Biotechnol Vol. 37, No. 3 | 167


https://crossmark.crossref.org/dialog/?doi=10.22424/jmsb.2019.37.3.167&domain=pdf&date_stamp=2019-9-30

Han et al.

FE 715 el 59, d 22 o o il Rtk RABAIA 96 SRS
G HelshL, S8710) BE ARS HEE 4 Ik 31 A A 59 A A2t
EARIE 979 FRU T, BSOS 223 AP fololA] A1 ot Bl Awe
ok o] UL 962) 2 ROl TUSSHE, B, Aol CEAR e BY B YEAT,
2903, Ut FE IR, XYk APTANES) A5, G} WY H§ BFLS APt
5

o
fei3
=2

i

¢

=

[ - [—

1. RO SFNT Sy
oL

A O] 2 folle 84 HYEZET0| 1 LE 12 g ASRol= 1L 3 1 g $HEo] Qlok webA
B a1 Al oy A7 FotoflAl A=A BHed ndEe] tigt Fof 58 244 =
ofr{U 9] A= o] BE3H Roto] Adhte] HAES ATk, Mo AW &, 2
QAR #E Bt Hlnde W 49 2 & FAVE 7 Fore Ehe °lEE olee
Aol A B BES IA 08Itk AUl tidstoll Holgls 7H 49 ZRolM S5 2
FAQ) 3= 17Et 4991 ol A9 ofggat HAt EHES 90%7HA] AAAF ol 49 2
7t B4 AR ARSE 4 Qs AS Hojet

e TR I ©ES RSl Qlrt T ok SEHES HIR A A ddo]| &5,
80 kDa 3719 ol Fetidolc}. di} =2 1ot & ZAge] Hof vzt AU vl viE
S 7Istet. AA| @ Adol|A Az FEHAL Fscherichia. coli, Staphylococcus aureus,
Pseudomonas aeruginosa, Helicobacter pylori, Bacillus subtilis, Vibrio cholerae, Candida
albicansg EZIF WA "AEEQ AR AABFEC™, human cytomegalovirus, HIV,
herpesvirus, hepatitis B, hepatitis C, hantavirus, human papillomavirus, rotavirus,
adenovirus, influenza A% $412 JAIHCH3,4].

SEHO] tigf Aito] 7HsSHAIHA thgdt P SEH RO thigt A/ A-8o] 1tE 1 Hre
UtKTable 1) [5-15]. 478014 40 FEHHS Aol Zo] 7 FudfA, Ba 42 A
SEHHL v 2ol 3330, A8, FEHEA 434 0E AU, FEHTS B3l AU
tigAg4to] Z7hssiAh

ﬂ.l

Ol

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]
SlgA Enterotc‘mc ) 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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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 e-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.
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