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PREGNANCY



Maternal consumption of milk/dairy during

 pregnancy and birth anthropometrics
Huang et al., 2022
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EARLY LIFE



Benefits of the milk fat globule membrane 

for infant neurodevelopment

Milk fat globule membrane

MFGM

Luque-Uria et al., 2024

Potential health roles of MFGM components 

Infants Elderly



Xia et al Asia Pac J Clin Nutr 2021;30:401-414

Benefits of milk fat globule membrane for infant 
neurodevelopment

Turpeinen, 2023

RCT 212 infants <14 d



Linear growth in children: the benefits of 
milk protein



IGF-1 a critical mediator of bone and 

muscle growth

Stimulation of hepatic IGF-1 by casein and 
maybe whey protein

Hoppe et al., 2009

Watling et al., 2021
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Trends in height for the male adult

populations of selected countries 1896-1996

NCD Risk Factor Collaboration.

eLife 2016;5:e13410



ADOLESCENCE

A PERIOD OF LOST MICRONUTRIENTS
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Sub-optimal micronutrient intake of 
UK female adolescents 
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Mg?

Bone mass changes with age

14

Weaver et al. (2016)



The casein micelle: a Ca and P carrier 
function: a matrix within a matrix

αs1, αs2, β and κ casein

κ casein

Calcium phosphate 

nanocluster

Ca

Casein micelle

Ca phospate supersaturated 

i.e. greatly > solubility

% of total

Milk in micelle:

Ca 66

Pi 50

Mg 33

Vitamin D



Re-assembled casein micelles (rCM) improve 

in vitro bioavailability of vitamin D in a Caco-2 

cell model

free VD3 (dashed) and VD3 loaded 

rCM

Cohen et al., 2016

Vitamin D3 loaded rCM

Free vitamin D3
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Association between dairy intake and 
cardiometabolic diseases Givens (2023) Proc. Nutr. Soc. 

82: 320-345

CVD

Stroke

A selection of dose-response meta-analyses of PCSs



Often the greatest dietary source of SFA

Zhou et al.,2023



2013

• 787 men with 22.8 years of follow-up

• Augmentation index was 1.8% lower in highest quartiles of dairy 

product intake compared with the lowest (P trend=0.021)

• Highest group of milk consumption systolic blood pressure was 

10.4 mm Hg lower (P trend=0.033) than in nonmilk consumers

• Results confirm that consumption of milk predicts prospective 

blood pressure, whereas dairy product consumption, excluding 

butter, is not detrimental to arterial stiffness and metabolic 

markers.

AI = AP/PP *100

Livingstone et al., 
2013



mm Hg

Fekete et al., 2016

Hypotensive peptides released from milk 
proteins during digestion

Fitzgerald et al. 2004



Effect of 40 g fat/day  for 8 weeks from whipping
cream and butter oil: effect of MFGM on plasma lipids 

Rosqvist et al., 2015

Milk fat globules from 

whipping cream

Fat=red; MFGM=green

Milk fat globules in emulsion 

from butter oil

Fat=red; MFGM=green

Confocal laser scanning micrographs



Effect of 40 g fat/day for 8 weeks from whipping

cream and butter oil: effect of MFGM on plasma lipids 

Health effects of a dairy food cannot be 

determined simply on its fat content

Rosqvist et al., 2015

Non-HDL-C

NS NS



Effect dairy Ca from cheese and milk on blood 
lipids in young men (~46g SFA/d) Soerensen et al., 2014



Response to dairy fat differs when in 
cheese matrix (~40g fat/d; 6w parallel)

Feeney et al., 2018



GLP-1 Receptor agonists 



GLP-1 Receptor agonists 
[mimic the action of natural GLP-1]

Insulin

Glucagon

Slows stomach emptying

Increases satiety

Outcomes

Improved 

glycaemic

control 

Dulaglutide (Trulicity)

Exenatide (Bydureon)

Liraglutide (Saxenda*, Victoza) 

Lixisenatide (Suliqua)

Semaglutide (Wegovy*, Ozempic, Rybelsus)

*authorised for weight management



Chen & Reimer 2008

Dose-response human cell study Human time course study 

Dairy proteins and GLP-1 response 

Hall et al., 2003

Skim milk Casein Whey protein
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Relative risk, 95% CI

Association of dairy products and 
abdominal adiposity 

Schwingshackl et al. 2016 

PloS One 11: e0157461

Negative association

with waist circumference



Adults; body weight

Intake of total dairy

R
is

k
 Neutral

Reduced Whole milk/dairy

R
is

k
 

Intake of dairy

Adults; body weight 

and adiposity

Low fat milk/dairy

77 longitudinal studies 

Association of dairy products and body weight 
and adiposity 

Dougkas et al. 2020 

High heterogeneity



The Milky Way Study 



LATER LIFE



Sehar et al. 2022

Pathogenesis of Alzheimer’s Disease

Countries with highest mortality

 rate from dementia



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

MFGM

Milk fat globule membrane
Luque-Uria et al., 2024

Potential health roles of MFGM components 

Infants Elderly





Ageing is associated with a gradual loss 

of skeletal muscle mass and strength

Sarcopenia

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



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

The functionality of milk proteins for 

stimulation of muscle protein synthesis



Dairy and colorectal cancer 

WCRF/AICR, 2018 Papier et al., 2025



Papier et al., 2025

Dairy, calcium and colorectal cancer: 
further exploration 

MCM6 gene

MR Study using lactase polymorphism SNP

Inverse association of MR predicted milk 

intake with CRC risk was larger than from 

reported milk intake:

RR (MR) per 200g/d=0.60 (95%CI 0.46-0.75)

vs:
RR (Rep) per 213g/d=0.92 (95%CI 0.87-0.98)

MR studies provide evidence of a causal 

association, and the SNP used relates to 

effect of lactose exposure throughout adult 

life



• 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?
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