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Human milk oligosaccharides are a ma
jor component of human milk
Over 200 human milk oligosaccha
rides (HMO) are predicted to be pres
ent in human milk (1)
The HMO profile differs between
individuals and changes during the
course of lactation
While globally HMO levels decre
ase during lactation, individual HMO
have differing rates of change, and for
some the concentration increases
during lactation.
HMO are the third most abundant
solid component of human milk after
lactose and lipids and are generally not
digested by the newborn. They are
postulated to protect the infant from
infections by (i) preventing the binding
of pathogenic bacteria to host cells,
(ii) helping in the establishment of the
gastrointestinal microbiota, and (iii)
modulating the developing immune
system [1]. Some may act as a condi
tional dietary source of sialic acid [1].
The levels and types of HMO

in breastmilk differ among individuals
primarily depending on their expression
of various enzymes called glycosyltrans
ferases. The glycosyl transferases are
responsible for elongating lactose with
residues of N-acetylglucosamine, galac
tose, fucose, and/or sialic acid, and as
such, the production of different HMO.
The total HMO content in milk de
creases during lactation, presumably
reflecting the changing needs of the
developing infant. HMO content in
colostrum may be over 20 g/L, dec 
reasing to around 13 g/L at 4–6 months
of lactation [2]. Recent research suggests that the HMO content may
slightly increase again during the sec 
ond year of lactation [3]. The behaviour
of individual HMO are not the same
(Fig. 1). For example, while the con
centration of 2’-fucosyllactose (2’FL)
decreases over the first few months
of lactation, the concentration of 3FL
increases. Also those that decrease do
not all decrease at the same rate.
6’-sialyllactose (6’SL) is generally
regarded as the predominant SL in
human milk. While this is true at early
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stages of lactation, the concentration
of 6’SL reduces much more dramati
cally than that of 3’SL, leading to an
increased proportion of 3’SL at later
stages of lactation.
The differing rates of syntheses of
individual HMO suggests that they
most likely play different biological
roles, adapting to the growing infant’s
physiological needs [4]. As our know
ledge of the dynamics and functions
of the different HMO during infant
development increases, we will better
understand the changing needs for
these in the growing infant’s diet.
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Fig. 1. Median levels with interquartile
ranges over time of lactation of key
individual HMO, representative for the
fucosylated (2’FL, 3FL), neutral
non-fucosylated (LNT, LNnT), and sialylated
(3’SL, 6’SL) HMO [5]. 2’FL,
2’-fucosyllactose; 3FL, 3-fucosyllactose;
LNT, lacto-N-tetraose; LNnT,
lacto-N-neotetraose; 3’SL, 3’-sialyllactose;
6’SL, 6’-sialyllactose
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