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Bioactive compounds in milk/dairy foods and their
value to health at key life stages: Functionality beyond
nutrient supply.
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Maternal consumption of milk/dairy during
pregnancy and birth anthropometrics

Huang et al., 2022
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wias  Benefits of the milk fat globule membrane

for infant neurodevelopment

Glycolipids Infants ~ --—--- Elderly

(Cerebrosides, Gangliosides) =

—> Nourodovelopment
Butyrophilin

7 Glycerophospholipids
(PE. PC. PL. PS) Polar lipids
b, Sphingomyelin

Glycosylated
" proteins

Potential health roles of MFGM components

Milk fat globule membrane _
Luque-Uria et al., 2024
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|GF-1 a critical mediator of bone and
muscle growth

Stimulation of hepatic IGF-1 by casein and

" @ Growth plate __<

University of
Reading

.. Hoppe et al., 2009

Watling et al., 2021
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Trends in height for the male adult Reading
populations of selected countries 1896-1996
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Dairy food intake in UK females Reading
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Sub-optimal micronutrient intake of
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(JIENH The casein micelle: a Ca and P carrier

function: a matrix within a matrix

Vitamin D
K casein

Stomach
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intestine

lleum 4J

O, B and K casein

Calcium phosphate
nanocluster

Casein micelle
Ca phospate supersaturated
i.e. greatly > solubility
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il Re-assembled casein micelles (rCM) improve
In vitro bioavailability of vitamin D in a Caco-2
Ce” model Cohen et al., 2016
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Middle Age:

That time when
yvou finally get your
head together-
then your

BODY STARTS
FALLING APART!

17
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ca rd|0metab0| IC d|SeaseS Givens (2023) Proc. Nutr. Soc.
A selection of dose-response meta-analyses of PCSs  82: 320-345
RR* (95 % confidence ] Reducedrisk
Disease outcome/dairy foods interval) ] Neutral
CvD
- Milk (per 244 g/d) 1-01 (0-93, 1-10)
ﬁ ;\\ Cheese (per 10 g/d) 0-98 (0-95, 1-00)
A Butter (per 14 g/d) 1-00 (0-98, 1-02)
Yoghurt (per 50 g/d) 1-03 (0-97, 1-09
Total dairy (>2 servings/d v. 0-78 (0-67, 0-90)
none)
Stroke
~ Milk (per 200 g/d) 0-93 (0-88, 0-98)
@t% Milk (per 200 g/d) 0-92 (0-88, 0-97)
g Cheese (per 40 g/d) 0-97 (0-94, 1-01)
j\ Butter (per 14 g/d) 1-01 (0-93, 0-99)
Total dairy (>2 servings/d v. 0-66 (0-53, 0-82)
none)
Type 2 Diabetes

Butter (per 14 g/d) 0-96 (0-93, 0-99)
> Yoghurt (per 80 g/d) 0-86 (0-83, 0-90)
A Yoghurt (per 100 g/d) 0-94 (0-91, 0-97)
Yoghurt (>0-5 servings/d) 0-89 (0-82, 0-96)
Yoghurt (standardised 0-73 (0-70, 0-76)
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Zhou et al. Journal of Translational Medicine ~ (2023) 21:130 Z h o u et a I uy 2 02 3 Journal of

University of
Reading

https://doi.org/10.1186/512967-023-03980-4 NP v S D ~ i ry consum pt i D m 95% C I Value

" CVDevents

A§SOC|at|on of milk consumption sy Milk full cream
with all-cause mortality and cardiovascular o
outcomes: a UK Biobank based large population Semi-skimmed
cohort study Skimmed
Jian Zhou', Ziyi Wu', Zhengjun Lin', Wanchun Wang', Rongjun Wan?*" and Tang
450,507 participants :

5 3 Milk full cream

yemi-skimmed

Skimmed

Milk full cream
)emi-skimmed

Skimmed

0.97 0.88-1.07
0.89 0.81-0.97
0.87 0.79-0.96

1.01 0.85-1.19
1.07 0.93-1.24
1.08 0.93-1.26

0.91 0.78-1.06
0.82 0.72-0.93
0.80 0.70-0.92

Reduced risk

Neutral
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cream and butter oil: effect of MFGM on plasma lipids

Rosqvist et al., 2015

Confocal laser scanning micrographs

milknutritiousbynature.eu

Milk fat globules in emulsion Milk fat globules from

from butter oil whipping cream
Fat=red; MFGM=green Fat=red; MFGM=green
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cream and butter oil: effect of MFGM on plasma lipids

?c;‘i Rosquvist et al., 2015
Milk P=0.024
Matrix |
milknutritiousbynature.eu 0.40 - P=0.024
o . | p=0.013 B Whipping cream

' O Butter oil

0.20 -

NS
0.10 A
TC:HDL-C

0.00 -

-0.10 -

A in concentration (mmol/L

0.20 - LDL-C Non-HDL-C HDL-C

-0.30 4

-0.40 -

Health effects of a dairy food cannot be
determined simply on its fat content
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lipids in young men (~46g SFA/d) Soerensen et al., 2014

Ca mg/10 MJ

362 [l Control
1.5 1143 Milk
172[] Cheese

A serum cholesterol (mmol/L)

o
o

Total cholesterol LDL cholesterol
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Delta mmol/L

Response to dairy fat differs when in

cheese matrix (~40g fat/d; 6w parallel)
EZZ28 A FF cheese
V2-V1—4 mmm B LF cheese + butter
= C Butter + Ca caseinate + CaCO,
“&é’_ﬂg D As A but no cheese 6w before
0.4" |.:-' 1 ol
L] o i —— .
0.24 r— —
NS
0.0
-0.2
-0.44 &
-0.6 -
-0.8 .

] ]
Total Cholesterol HDL LDL

University of
Reading

Feeney et al., 2018
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GLP-1 Receptor agonists
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£1.50

AT LEAST £2 CHEAPER

UK and US
detected
Titansub
fmplosion
six days
ago- but
information
was ‘classitied

UK hithy
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shoﬂages
for weight
loss drug
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[mlmlc the action of natural GLP-1]
Outcomes

> @ Insulin' '

Beta cell

. G|ucagonl Improved
-

lycaemic ¢
— e =

Alpha cell control

™ ™

&

Slows stomach emptyin‘

4

Therapy

Injection

-
VALHALLA

oS s
% Increases satietyt
Dulaglutide (Trulicity)
Exenatide (Bydureon)
Liraglutide (Saxenda®, Victoza)
Lixisenatide (Suliqua)
Semaglutide (Wegovy*, Ozempic, Rybelsus)
*authorised for weight management
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Dose-response human cell study
Chen & Reimer 2008

N W W
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GLP-1 (% of control)
=

2

3

o &

Skim milk

O control
0 0.5%
m 1.0%
|m 2.0%
W 3.3%

Casein

Whey protein

GLP-1 concentration (pmol/L)

Dairy proteins and GLP-1 response BB {iverjiyer

Reading

Human time course study
Hall et al., 2003

100

8

489 casein or whey powder
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abdominal adiposity

Schwingshackl et al. 2016
Relative risk, 95% CI PloS One 11: e0157461

Low fat dairy

Owfey et ol 20 l —— 162 095, 1.9
........... lt oMW 1IN
St wred o RN, . l <> 100092, 1.0m
Whole fat dairy |
|
Ouley ot ol 20% l .- 1040 118 1
Furthows ot o 2013 l - 1950, Len "
s tae ot 0 P tat ek < > l 064 .47, 087 I
Fsember; ot ol botte < - 084 DA, 08N
|
Hoimberg of sl 207\ whipgeng (reem oS .o
Sutctal §-squred = BLOW, = 2000 000 .44, 100

Dairy
Negative association
N with waist circumference

Yogurt

Belno ot ol 2005 0Jans . 000
Sayon -Orea ot ol 2008 ommraomm
St 0-spuwed « 214% p ~ 025 o oN.amm
Overall v o

NOTE Wengt ey ave oo rarwiom efects snalriny

1

0.5 075 1 1.25 2,



() IFNH Association of dairy products and body weight Lniversityof
and adiposity
Dougkas et al. 2020

77 longitudinal studies

Adults; body weight

Adults; body weight
and adiposity

Low fat milk/dairy

Neutral

Risk ==

~o
~
~o
~

“~. Reduced Whole milk/dairy

Intake of total dairy
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The effects of whole-fat compared with reduced-fat
dairy intake over 3 months on measures of adiposity and
biomarkers of cardiometabolic risk in healthy 4 to 6-y-old
children.

« Dairy fat intake 12.9 £ 4.1 g/day higher in whole-fat group

Nicholl et al. 2021

« Daily energy intakes not significantly different

» No significant effects on:
» Any measure of adiposity
» Body composition
» Blood pressure
» Serum lipids, glucose, HbA1c, CRP
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University of
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| | | | I Sehar et al. 2022

SIS SIS

Death rate per 1000,000

Countries with highest mortality
rate from dementia

Mitochondrial

Oxidative stress

Intracellular Tau

Alzheimer’s Brain

1 Synaptic disfun

& neurone death ‘
W

Dysregulation of calcium homeostasis

Abgss: Extracellular AB
S Plaques

Neurofibrillary tangles
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Benefits of the milk fat globule membrane for neuroprotection in the elderly

Glycolipids Infants

(Cerebrosides, Gangliosides)

Butyrophilin

N

non -Joiry sowrees

L -

Nowvel nutroceuticals ) =
with newocognitive

Glycerophospholipids
(PE. PC. PL. PS) Polar lipids —
>~ Sphingomyelin

.
ut-Braln
’
axls J ond

PR ——
s x S -

2> Cognitive and memory
function enhoncement

> MCI prevention during aging
u Attenuation of metabolic stress and
inflammation via effects on the gut-brain o

Potential health roles of MFGM components
Luque-Uria et al., 2024

Glycosylated
proteins

Milk fat globule membrane
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View Article Online

REVIEW View Journal | View Issue

Milk fat globule membrane and its polar lipids:
reviewing preclinical and clinical trials on
cognition

Alvaro Lugue-Uria, 2 Maria V. Calvo, ©? Francesco Visioli 2 ° and
Javier Fontecha (0 *?

Ciite this: Food Funct, 2024, 15, 6783

Calvo et al., 2023

Short-delay cued recall in women after 14 weeks
Age associated memory *
impairment (normal) 201

o
o0

o O

2 q\'a o . Qﬁ o
& & &
& & &

Control milk drink MFGM enriched milk
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of skeletal muscle mass and strength

Sayer et al. 2013, Age and Ageing 42: 145-150

Early life Adult life Older life

BLOOD SUGAR

| Range in individuals mm/

LOW HIGH

- - Quadriceps -
Bone ——
Adipose tissue

Normal Sarcopenia

Disability threshold

Muscle mass and strength
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stimulation of muscle protein synthesis
Mixed-MPS (%) Whey
-
0.16- Y i Casein )
- [ | 4
0.08- § g § :
3 8 R
0.04- § S g
0.00- l : ] )
Casein Whey Soy 0 30 120
Time (min)

Tang et al. 2009, J Appl Physiol 107(3): 987-992 Burd et al. 2019, Sports Medicine 49(1): 59-68
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nature communications

WCRF/AICR, 2018 Papier et al., 2025 3

Article https://doi.org 101038 /s41467-024-55219-5
cancer @ 1) inatiute for CUP/ GoaateoHs Diet-wide analyses for risk of colorectal
Research Cancer | Project cancer: prospective study of 12,251 incident
Analysing research on cancer cases among 542,778 women in the UK
prevention and survival
DIET, NUTRITION, PHYSICAL ACTIVITY neceved 3 1 oM ot Sy O Mot - Gumar s sona 1. Berdts Lot Lo wroschone
AND COLORECTAL CANCER Aoofmed: 3 December 2024 g'nl{:a Hr;:\:u’- ulr1ike Peters @2, Valerie Beral'?, Timothy J. Key ®' &
Published online: 08 January 2025 an k. keeves
‘ DECREASES RISK Mean intake
dietary factors mg or g/day Cases RR (85% Cl)
Physical activity'? w* arincs* Alcohol units/wk, g l
Adult attained nelghts 0 1.43 4,262 Ref
STRONG — 1-5 6.15 g;g? —- 0.97 (0.93, 1.01)
EVIDENCE — 6-10 13.7 d T 1.04 (0.99, 1.09)
Foods comtaming red maat'® 11+ 25.3 1,753 —a—  1.17(1.10, 1.24)
P trend <0.0000001
q BT nts®
o ppleme Calcium, mg
- Foods contaiming vitamin G+ LW (SRS BLIOT lowest quintile 828 2,533 [ Ref
Limited - Fisn LOW Intakos of frutsi® 'Ell.lll'llllﬁ 2 912 2,4’43 —— ﬂga {D.E‘?, DQB‘J
suggestive vitamin 0 L quintile 3 970 2,489 —— 0.91 (0.86, 0.97)
e haem Iron' quintile 4 1,037 2,387 —a— 0.85 (0.80, 0.91)
LIMITED Cereals (grains) and thelr pmg{s: megg; animal Tat; h'g hESt qulﬂllle 1 f 126 2,394‘ L Etﬁa E"ﬂggbé.ﬂgfj
d i H tlon; <,
EVIDENCE T -
L'.“ited — Ml{!: FI:II'H:Ile!' sources of cakclum; foods t:untalnlng D 5 a
. e - loe; : airy milk, g
no conclusion iﬁﬁﬁ:mg t;f m(t:; swlzt-armm] éﬂ:ﬂ:nmlc |mmmc lowest quintile 110 2,559 [ ] Ref
Index; Wl in A In B&; min E; sakenium; ow i
: : : _ quintile 2 184 2,559 — - 0.97 (0.91, 1.02)
Sl e quintile 3 213 2372 — . 0.92 (0.87, 0.98)
. quintile 4 244 2476 —— 0.90 I[U'.BE, 0.95)
STRONG | Substantial highest quintile 282 2,285 - 0.89 (0.84, 0.94)
EVIDENCE effect on risk P trend <0.00001

unlikely
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further exploration

Papier et al., 2025 MCM6 gene
Z e S
Table 4 | Associations of sources of dietary calcium with MR Study using lactase polymorphism SNP

colorectal cancer risk o _ _
Inverse association of MR predicted milk

Ea.lc'”'"“”m ___Cases RR(O5%C)’ intake with CRC risk was larger than from
airy sources, by quintiles of intake o

1 2577 " reported milk intake:

2 2465 0.93 (0.88,0.99)

3 2425 0.90 (0.85,0.96) RR (MR) per 200g/d=0.60 (95%CI 0.46-0.75)

4 2432 0.90 (0.85,0.95) VS:

5 2352 (i.sa/@.sm.gz] RR (Rep) per 213g/d=0.92 (95%CI 0.87-0.98)
Non-dairy sources, by quintiles of intake®

‘ 2403 ' MR studies provide evidence of a causal
2 2482 1.00 (0.94, 1.06) L

S e T association, and the SNP used relates to
2 2257 095 (089,10 effect of lactose exposure throughout adult
5 2442 (_0.94(9.86,1.01) life

P for heterogeneity 0.21




University of
Reading

¢y IFNH

Institute for Food,
Mutrition & Health
k

o+

« Dairy foods can provide functionality that cannot be explained by nutrient
intake although some nutrients (e.g. Ca) may be involved.

* Many things are at an early stage but have considerable promise.

* Impacts on dementia would have massive impact, but when to start?



Nutrilac® MFGM is an opportunity to tap into this trend

Derived from sweet whey, Nutrilac® MFGM is high in whey protein and healthy lipids, such as phospholipids

and Is a source of omega-5 fats, vitamin B12 and choline. The sum of these components is the secret of its

nutritional power — and its potential in new functional food products.

Improved cognitive outcomes Ve
Cognition
Improved behavioral outcomes v v
Reduced infections Ve
v v
Gut & immunity Fewer days of fever
Reduced prevalence or length of diarrhoea et e el

episodes (or bloody diarrhoea)

Physical function

& performance Improving physical performance and strength v
. . . . (Zl

T B Decreased lipid cardiometabolic markers

Ll Improved cholesterol profile v

Table: Decumented health effects of MFGM in the infant, child and aduit segments. Data from infant clinical and preclinical trials can be found in references 2-14. Data from

toddler studies can be found in feferehces 4, 15. Data for adult studies cah be found in references 16-22.
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