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ESV Synlait Milk Limited 1028 Heslerton Road, Rakaia, Canterbury, New Zealand Packed
for A2 Infant Nutrition Limi 10,51 Shortland Street A 1010 Zealand
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LABORATORY REPORT Date: 14/05/2018
on OurRef: DTS18044820
LIQUID MILK ReportNo: 2626907
Final
FOR: THE A2 MILK COMPANY (AUSTRALIA) PTY LTD KYABRAM VIC
28-34 Dunn Street
Smeaton Grange NSW 2567 Dianne Nardella SX AlZXO niYe) o = -+
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Datereceived: 14/05/2018 Order Number: AT |_|- —IllI = Ol EIEE| x| =] Ol S—L!' |_I El Py —
Origin:
Code/Ref: Samples Submitted by Kyvalley Dairy Package Type:
Group
Temperature on receipt: 4°C
TEST RESULTS METHOD TEST DATE
14MAY18/11186938
Client ID: DTS1213955 - 1.0 A2 Export Reduced Fat 1L Tank 1 UB 4 JUN; P27
IA1 beta-casein level Not Detected I A2MK 01 04.14 14/05/2018
14MAY18/11186940

Client ID: DTS1213956 - 1.0 A2 Export Full Cream 1L Tank 4 UB 4 JUN; P37
IA1 beta-casein level Not Detected I AZMK 01 04.14 14/05/2018

XI&=X : DTS Food Assurace. 2018
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3. Beta-Caseins and BCM-7
Beta-casein proteins make up approximately 30% of the total protein of cows’ milk [2] and may a2 8 A1l
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be present as one of two major genetic variants: Al and A2 [3]. A2 beta-casein is recognized as the

original beta-casein variant because it existed before a proline®’ to histidine®’ point mutation caused the
ars ago [4]. Once milk

appearance of Al beta-casein in some European herds some 5000-10,000 years ago [4]

X=X : Milk Intolerance, Beta-Casein and Lactose. Nutrients. 2015.
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Some studies have not found an association between early
exposure to cows’ milk and type 1 diabetes.*'**" This may be
explained in part by the interaction between early exposure to
cows' milk-based infant formula and other environmental
influencing factors. For example, enteral virus infection is
commonly cited as being involved in type 1 diabetes, but it
may be the combination of enteral virus infection and early
exposure to cows' milk that is important in determining
progression to type 1 diabetes-associated autoimmunity.*® Using
regression analysis, Lempainen et al.*® reported a combined effect
of enterovirus infection before 12 months of age and early
exposure to cows’ milk infant formula (before 3 months) on type 1
diabetes-associated autoantibodies in the Finnish Diabetes Pre-
diction and Prevention Study. Furthermore, differences in cows’
milk proteins, and consequently infant formula protein composi-
tion, could influence the findings associated with cows’ milk
protein consumption and type 1 diabetes risk* The magnitude/
amount of cows' milk protein exposure represents another
influencing factor as demonstrated in a Finnish case—control
study, where children with type 1 diabetes (n=33) had a greater
likelihood of high milk consumption (= 540 ml milk per day) (odds
ratio 537, 95% confidence interval 1.6-18.4) compared with
control children consuming < 540 ml milk per day (n=254)."

Introducing cereal foods before ~3 months of age is also
associated with early B-cell autoimmunity,®' and the cereal protein
gluten has diabetogenic effects in rodents.® Although the
practical implications of cereals in infant feeding may be limited
because infant feeding guidelines in developed countries do not
recommend such early introduction to cereals, Norris et al®'
suggested that early ( < 4 months old) and late (=7 months old)
exposure to cereals was associated with increased risk of B-cell
autoimmunity.®" This idea of an opportune ‘window’ for certain
food introduction has received attention in terms of the best time
to introduce allergens to minimise allergy development in at-risk
infants.*

Recent evidence from Lamb et al*’ indicates that cows’ milk
protein may influence the entire type 1 diabetes disease
process. In this prospective Diabetes Autoimmune Study in the
Young (DAISY) childhood cows' milk protein was associated with
islet autoimmunity in children with low/moderate genetic risk of
type 1 diabetes, but not with high genetic risk. However, once islet
autoimmunity was established cows’ milk protein was associated
with an increased risk of progression to type 1 diabetes
independent of the underlying genetic risk. The timing of
introduction of cows' milk protein was only significant at a very
early age for the development of islet autaimmunity. The authors’
conclude that cows” milk may be diabetogenic when consumed
throughout childheod, and may impact both early and later stages
of TID development.

Milk, beta-casein and type 1 diabetes
J5J Chia et al
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Figure 2. Structures of A1 and A2 f-casein. Adapted from Pal et al**
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Figure 3. Correlation between A1 f-casein supply per capita in 1990
and type 1 diabetes incidence (1990-1994) in children aged 0-14
years in 19 countries. (r=0.92; 95% confidence interval: 0.72-0.97;
P < 0.0001). Dotted lines are the 95% confidence limits of the
regression line. Reproduced with pern'nss-lcm from R Elliott and The
New Zealand Medical Journal {2003).*

protein A1 P-casein have been implicated as dietary antigens in
type 1 diabetes, it is of note that gluten also releases the 7-amino-
acid opioid peptide gliadorphin-7*® Gluten has also been
associated with increased T-cell reactwity in some patients with
newly duagnnsed type 1 d|abetes

67 i

breastieeding during early in ancy eliminates early expcnsure 5
Al B—casem although BCM-7 derived from dietary bovine A1

X2 Z% : A1 beta-casein milk protein and other environmental pre-disposing factors for type 1 diabetes. Nutrition & Diabetes. 2017

Notably, human breast milk B-casein contains a proline in the
homologous position as bovine A2 3-casein protein, so human

B-casein is of the A2 type.5
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Fig. 2 Median glutathione (GSH) concentrations before and after consumption of milk. Participants consumed milk containing both the Al
and A2 types, or only the A2 type of B-casein. Data are shown for the first of two repeated measures in each participant; the results of both
measures were similar. The phase difference was statistically significant (P= 0.0059) but the cross-over difference was not significant (P = 0.7615)
(Wilcoxon two-sample test). A1 =milk containing A1 and A2 B-casein; A2 = milk containing only A2 B-casein; BL = baseline; WO = washout

X2 =X : Clinical evaluation of glutathione concentrations after consumption of milk containing different subtypes of B-casein:
results from a randomized, cross-over clinical trial. Nutrition Journal. 2016.



ABSTRACT

Background: A reduction in key antioxidants such as glutathione
has been noted in brain tissue undergoing oxidative stress in aging
and neurodegeneration. To date, no dietary factor has been linked to
a higher glutathione concentration. However, in an earlier pilot
study, we showed evidence of a positive association between cere-
bral glutathione and dairy intake.

Objective: We tested the hypothesis that dairy food consumption is
associated with cerebral glutathione concentrations in older adults.
Design: In this observational study, we measured cerebral glutathi-
one concentrations in 60 healthy subjects (mean = SD age: 68.7 =
6.2 y) whose routine dairy intakes varied. Glutathione concentra-
tions were measured by using a unique, noninvasive magnetic res-

tracellular production of ROS is greatly elevated in many neu-
rodegenerative diseases in conjunction with inflammation and
mitochondrial dysfunction (5-7). Accordingly, oxidative stress
has been implicated in normal aging and many neurodegenera-
tive diseases.

Glutathione is a powerful antioxidant that plays a key role in
the brain’s capacity for scavenging ROS and free radicals in-
volved in oxidative stress. Protection against oxidative stress is
directly afforded through the oxidation of glutathione in mito-
chondria (8, 9), and decreased concentrations of glutathione
were reported in the aging rat brain (10-12). A significantly
elevated ROS generation and cellular stress because of mito-
chondrial dysfunction and inflammation commonly accompany

= FEHX22

XIHZA,

P: 2
A e

f
)

onance chemical shift imaging technique at 3 T and compared with 040 : : : - -1 -3
Aanck : ! ] : generative disorders, and the resulting burden on the Al- N AE o _j_I' o= sSkEA Al-Ag
;J;uryl:lsllillg: fcl;‘.)“ed in 7-d food reco.rds.h — _ brain’s antioxidant defenses would likewise be reflected by re- = QI' 1 __x-"_ | — O:I - 2 O0OL - 4!- . N
esults: Glutathione concentrations in the frontal [Spearman’s g, 0iong in concentrations of glutathione (13-15). However, the SFAJAFAER H ABH= O] == = (oF ko] X=1
rank-order correlation (r,) = 0.39, P = 0.013], parietal (r, = 0.50, g ( ) : = O I_I-—l— = O Ol‘ — El:l —'l o —:|| 0.” ER?_I- == o|_I-E'|-

P = 0.001), and frontoparietal regions (ry = 0.47, P = 0.003) were
correlated with average daily dairy servings. In particular, glutathi-
one concentrations in all 3 regions were positively correlated with
milk servings (P = 0.013), and those in the parietal region were also
correlated with cheese servings (P = 0.015) and calcium intake (P =
0.039). Dairy intake was related to sex, fat-free mass, and daily
intakes of energy, protein, and carbohydrates. However, when these
factors were controlled through a partial correlation, correlations
between glutathione concentrations and dairy and milk servings
remained significant.

Conclusions: Higher cerebral glutathione concentrations were as-
sociated with greater dairy consumption in older adults. One pos-
sible explanation for this association is that dairy foods may serve as

measurement of glutathione in living tissue is technically chal-
lenging, particularly in the human brain, and until recently, the
level of oxidative stress could be evaluated only indirectly by
using in vitro measures obtained from blood, cerebrospinal fluid, or
biopsy tissue samples. By contrast, the work reported here was
based on our successful application of magnetic resonance (MR)
chemical shift imaging (CSI) to provide regional mapping of in
vivo glutathione concentrations in the living human brain (16-18).

Dietary factors may influence the antioxidant capacity of the
brain because dietary supplementation was reported to modulate
enzyme activities of antioxidants in animal brains (19, 20).

' From the Hoglund Brain Imaging Center (I-YC, PL, and JAL) and the

XtZ =X : Dairy intake is associated with brain glutathione concentration in older adults.
American Society for Nutrition. 2015



