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‘CONTAI NI NG (3- CASEI N A2 TECHNI CAL FI ELD Thi

relates to the use of 13-casein A2 for the reducti

of certain disease risk factors, such as chol ﬁmmlmmﬁw ||"|||"||||I|'
lipid, and triglyceride levels, and LDL:HDL r
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" Hypercholesterolemia is influenced by diet, heredity, environment, life style, other

diseases and stress, leading to heart attacks and strokes at an early age.

Hypercholesterolemia is a condition with elevated levels of circulating total
cholesterol, (low density lipoprotein) LDL-cholesterol and (very low density
lipoprotein) VLDL-cholesterol. In particular, high levels of LDL and VLDL .are
positively associated with coronary arteriosclerosis while high levels of HDL are
negative risk factors. The role of LDL. oxidation has gained much attention in the
literature. It is well documented that modified LDL, or more specifically oxidised
LDL, has an increased ability to bind endothelial and smooth muscle cell walls
thus promoting further injury by continued oxidation within the lumen of arteries.

Furthermore, oxidised LDL is known to invoke a range of physiological responses
directly invoived in the atherosclerotic process. These responses include the
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envi r onnent di'seases, or stress. The
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Triglycerides >150 mg/dL

As with hypercholesterolemia, hyperlipidemia results from diet, heredity, lifestyle,
environment, familial diseases, or stress. The condition may be inherited or may
be secondary to ancther disorder, such as systemic lupus erythematosus (SLE),
hypothyroidism, nephrotic syndrome, Cushing's syndrome, diabetes meﬂlitus,
obesity, alcoholism, corticosteroid therapy or estrogen therapy.

Hypercholesterolemia and hyperlipidemia are aiso major causes of
atherosclerosis. Atherosclerosis is responsible for more deaths in the U.S. than
any other single condition. Atherosclerotic heart disease involving the coronary
arteries is the most common single cause of death, accounting for one third of all
deaths. Atherosclerotic interference with blood supply to the brain (causing
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Vasodilator drugs are used to provide symptom relief, but are of no curative

value.

Surgicai treatment is available for certain high-risk situations. Balloon
angioplasty can open up narrowed vessels and promote an unproved blood
supply. The bldod supply to the heart muscle, following coronary vessel
blockage or damage, can also be restored through a vein graft bypass. Large
atheromas and calcified arterial obstructions can be removed by endarterectomy,
and entire segments of diseased peripheral vessels can be replaced by woven
plastic tube grafts.



angi opl asty can open up narrowed vessels and pronote
an unproved bl ood supply. The bl ood supply to the
woRidzokgdscl e, follow ng coronary vessel blocgéggzg&nmmnzz

amage, can also be restored through a vein graft

bypass. Large atheromas and,calcified arterial

obstructions can be renoved by endarterectony, and

entire segnents of diseased peripheral vessels can be

repl aced by woven plastic tube grafts. WO 2004/ 030690

PCT/ NZ2003/ 000222 4 In sone instances the reduction

o $symperindianaest theotednttionc ahhypercluiesermteniz can be achieved by

ti f f . :
gﬁgdﬂ:act% oqr%ﬂé) dlett g&dfé# %%e ap ﬁ!u@% tH?rr%B%n%lﬂé-h'%ﬁ%@%gLs?@f fatality
Riomdhe dlseasﬁe sEedmttohcdf estupr oholestetnl imngméarsshdsceaen achieved
achi 0 . . ) .

SERP S, GIBULRr0E fhebaty SR Lliefidly rooss
I élmyeva:r thene ezinéios aanesall for arrdfee Bhe effectivet trastimemtrfor therabove
th}ﬁ%ﬂge conditions. In addition to the other risk
factors noted above, there is now consi derabl e
evi dence |inking consunption of mlk, particularly the

nH lédc?{lo:?%’ thé%tHé %M@act&goﬂﬁéai&ﬁgmﬁere%t%w considerable

seases sucC eroscl efosi s an
cevsdermeyhnﬁmconamm@seof Mitke reatgayilarlycthepoii of &as dgurus cows

.mﬁer ee%m %'OEI vtl{homsgé’élésn&c & élaﬂét%EthhEFq%chlis 2P Soronary

ore nvestigated i n sone deta
paeaddQEQﬁhreference to causative |inks between
di fferent caseins and di seases such as di abetes and
coronary heart disease. Attention has focused on the
f The gesdim sompogition Af Ml chtainediflem BpyiRe heedsi afpund e waild has

( ?e?é'fﬁ% Beddf lﬂb@ét%?éoe‘mkébﬂ'\@"det&h &#fh Bér%culgreféﬁ'éréhc%dto%usatlve

casel ns
pﬂléﬂﬁab%tmeevailff%fﬁﬂb cpgeiRh @ngi cﬂlﬁe%esnwh %ﬂ!@e?smﬁ feronary

PRR t%ﬁh%@sfﬁédgeé\on @ﬁ@ﬁfcés&ﬁ§ gt%dﬁd/‘\l? bovitEemilk.

dISI |on evveent em at the |eve primary
struct ure am no acid sequence, is that 13- casein
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between them at the level of primary structure, or aminc acid sequence, is that -
casein A' has the amino acid histidine at position 67 whereas p-casein A has the
amino acid proline at position 67. The other B-casein variants, though they may
differ at other amino acid positions, can also be distinguished on the basis of
whether histidine or proline resides at position 67. Thus, B-caseins B, C and F
have histidine at position 67 and B-caseins A%, D and E have proline at position

67.

Epidemiological evidence strongly suggests that dietary B-casein A' is harmful to
human health. For example, WO 96/14577 describes the_ impact of B-casein A
on Type | diabetes. The epidemiological evidence suggests that f-casein A'
stimulates diabetogenic activity in humans. Furthérmore, WO 96/14577
describes the induction of autoimmune, or Type |, diabetes in the non-obese
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The current literature focuses on the finding that p-casein A' is harmful. to health,
and therefore that B-casein A' should be eliminated from the diet of human
pdpulations. Most herds of cows produce milk which contains predominantly p-
casein A" and B-casein A? and little (if any) of the other B-casein variants. The
desire to eliminate P-casein A' from the dietary intake of a population can
therefore be achieved by providing milk for human consumption which contains
only B-casein A? of the possible B-casein variants. In other words, the drive for
milk (and foods'processed from that milk) to contain only p-casein A2 has been
motivated'by the avoidance of B-casein A' and the consequent minimising of
risks associated with diabetes, coronary heart disease, and neurological

disorders.
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It is noted in WO 01/00047 that there is a causal connection between diabetes
and coronary heart disease. However, the suggestion that the diabetes-
attenuating properties of B—casomorphin-é mean B-casein A® may, at least
indirectly, have a protective effect against coronary heart disease is based on an
entirely tenous link and is considered a surprising suggestion given the

experiments conducted.
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c) low density lipoprotein (LDL) cholesterol;
d) very low density lipoprotein (VLDL) cholesterol;
e) apolipoprotein B; and
f) triglycerides
by the ingestion of a composition containing B-casein where the B-casein is
comprised of at least 95% B-casein A’. Preferably, the p-casein is comprised

solely of B-casein A?,

The invention relates to the use of B-casein for the production of a composition
for treating any disease or disorder associated with mammalian serum total
cholesterol levels, LDL cholesterol levels, apolipoprotein B levels, or triglyceride
-levels by the ingestion of a composition containing B-casein where the B-casein is

comprised of at least 95% B-casein A,
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di sorders include hyperchol esterol em a,

hyperlipi dem a, and atherosclerosis. WO 2004/ 030690
PCT/ Nz2003/ 000222 8 It is preferred that the
conposition is a food or food product, such as mlk or
a product containing or processed frommnmlk. In a
preferred enbodi nent of the invention, the conposition
is a dietary supplenent, preferably a nutriceutica
which is ingested for optimsing any one or nore of
the group consisting of performance during exercise,
wei ght | oss, weight gain, nuscle building, and nuscle
repair. It is further preferred that the conposition
has been fornmed by the addition of an anount of
R-casein A2 sufficient to alter serum chol estero

| evel s and/or serum triglyceride levels in a human.
Preferably the p-casein A2 is obtained fromthe mlk
of bovine cattle or fromthe mlk of yaks, buffalo,
sheep or goats. In another aspect of the invention
there is provided a dietary suppl ement forned



by the addition of J3-casein to a food or drink for

human consunpti on where the f3- casein is conprised of
woako0d/esasd0 95% (3-casein A2, preferably sol el y PeT/AZ®I08/000222

A2. In a further aspect of the invention there is

provi ded the use of R-caseingA2 in the manufacture of

a conposition for . reducing the serumlevel in a mammal

of any one or nore of the followi ng: a) 'chol esterol;

b) Iom1density'|ipoprotein (LDL) cholesterol relative

to high densit poprotein (HDL) cholesterol; c) | ow

d@rh%Pts}errﬁ%tB\E? %@éqmq%[bep i [7oloed 08 fead Pr@yiucieFych agymilk or a

ARtk cohfammin%ééseé/&%an Giel esterol; e)

apol 1 poprotein and f) triglycerides. WO 2004/ 030690

PCT/ NZ2003/ 000222 9 BRI EF DESCRI PTI ON OF FlI GURES

FirOW SrfepdlP WenphetiCol Bie MAver@onE hed cbﬁipb@iﬁon IS a dsetary
(indicative of arterial thickening)

of fo
( SURRigfeen, prefergbly g@g;ﬂcgumal whisghyis @’qeﬁtga fcpqz:gy\mwrég any oe or
I fPd bSthe @r&%ﬁ :ﬁm&sﬁr‘i’@@ﬁpéﬁ&n@ﬁ&@e@n? exXRPEd) biight loss, weight

t hi ckenin the de-endothelialised right carotid

aBgigr @UW%HW@HH ¢ad glusgetr@Paibl  di sease progressi on

foIIovmnglnsuIt to arterial walls). A Exanplefrom
showi ng no neointinmal thickenin

f hdﬁ?l@h@u prefereidniptige SemPOPaD 5As P%?w'%sﬂ By ihe ﬁgg ition of an -

i QbR ofl @¥&dein ﬂ”@u@meﬁ%ﬁﬁﬁlt@r sdrlirf"BHelR R0l 9e w19 WhBBr serum
severe intimal thickening. Figure 3 shows serum _

cH@')@éf’@?@Nelﬁé'V%hﬁmﬁBr (3-casein A2-fed, 3-casein

A -fed and whey-fed NZ white rabbits. Figure 4 shovvs
serum LDL to HDL ratios for R-casein A2-fed, (3-ca
APréferpblyathe Brkrsginf Adis \ptaiped EomathBinsil ofljmmeuaﬁle or from the

DR GadOblirfso, Lrech B,e?| 1§ the term"LDL" neans |ow

density |1 poprotein, DL" nmeans high density
| i poprotein, and "VLDL" means very |ow density

| ierQRcStﬂEPéébect of the invention there is provided a dietary supplement formed
by the addition of B-casein to a food or drink for human consumption where the B-

" casein is comprised of at least 95% B-casein A%, preferably solely B-casein A%

in a further aspect of the invention there is provided the use of B-casein AZin the
manufacture of a composition for reducing the serum level in a mammal of any
one or more of the following:

a) ‘cholesterol;

b) low density lipoprotein (LDL) cholesterol relative to high density

lipoprotein (HDL) cholesterol;

c) low density lipoprotein (LDL) cholesterol;

d) very low density lipoprotein (VLDL) cholesterol;

e) apolipoprotein B; and

f) trigiycerides.



As used herein the term"triglyceride" neans a lipid
or neutral fat consisting of glycerol conbined wth
WQ RPM@39689ty aci d nol ecul es. As used herein t hePEENE2003/000222

"cardi ovascul ar di sease" is any di sease of the bl ood
vessels of the circulation system caused by, '

facilitated by or shown to be linked to abnormally

hi gh concentrations of lipids in the vessels. As used
herein the term"arteriosclerosis” is a degeneration

¢ EE ATRCART A ERRORESSS Wi ch narrow the

arteries. This limts bl ood circul ati on and

R T RESuEPrrads eI il BR6 4 oA GG iggering)
ardf &g sitd, For\BdaeBin\W3, @Q@één&%ﬁé}@ M%PHEZXQQ%@Q@BB& 10
fatty plaques develop on the inner walls, with

eventual obstruction of blood flow As used herei n

t |1’E|gtlﬁar MHthmpbﬁhéblﬁimgfthlbﬂmﬁg ef 1Bk e EEndethelidiRed right
B" re tg the protein conponent of the LDL
clﬁﬂ“ﬁ?taé%& lpdicatvp X @rigrigh dsrese ripgleaspr fYpwing insult to arterial
S yWrlie e SA SEghrfiste FrOMOGHSpt 1 §H§Wﬁ|"gtrﬁ>d1é°oirfﬁma‘l hﬁlckéﬁmg EAEXample
[ tesbl ne é@h erl heral  tissues in the f

orm
| ("D PRYA WS FOTRE lggien Erﬁmaﬂﬁwtawtw%*aygr §é‘é‘rcét5é‘émp‘e
| iftcin GrdL B blidwh@bélere Mttt thidtenifidDL. As used herein

the term "hyperchol esterol em a" neans el evated | evel s

of <circulating total chol esterol, LDL-cholesterol and

VLmbuf&mbWﬂahmaﬁm@%ferbhéve@ wmrqﬁbagéﬁﬁA’Offedt BRaESRA" fed and
y Eg ort of the National Cholesterol Educati onal

e rgPbitSet ect i on, Eval uation of Treat nent
of H gh Chol esterol in Adults (Arch. Int. Med. (1988)
1Ai§ 36-39). As used herein the term "hyperlipidemni a" ;
IgHIR 4 ﬁhpwé Feam LDLata B 13ties fomEcaseip M*e-f%qi dérgasein A'-fed

I @Hdol,\,mr@awzqmteafggb@ evated in the blood. This
condition mani fests an abnormally high concentration

of fats. The lipids fractions in the circulating bl ood

arBETARE® DESORASfiONO! . LDLs, VLDLs, and _
triglycerides. As used herein the term"lipoprotein”,

such as in VLDL, LDL and HDL, refers to a group of
prad @éé?dshér@lHriﬁ'e temt h_@Ls ﬁ{ééms BlvaRRABity AR h“H/!ZFL"Crﬁeans high

ar rgr){port ant _for qp transport. The chem ca
ccﬂeﬁs\s fRopretaip. %&R:NH LpﬁiﬁadTSeYeﬂiy H’i"“f‘feé'ns%Y HRePFRtEIN- t he
As used herein the term "triglyceride" means a lipid or“ neutral fat consisting of

glycerol combined with three fatty acid molecules. -

As used herein the term "cardiovascular disease” is any disease of the blood
vessels of the circulation system caused by, facilitated by or shown to be linked

to abnormally high concentrations of lipids in the vessels.
As used herein the term "arterioscierosis” is a degeneration of the walls of the _
arteries due to the formation of foam cells and aortic streaks which narrow the

arteries. This limits blood circulation and predisposes an individual to thrombosis.

As used herein the term "atherosclerosis” is a disease of the arteries in which



HDL has a hi gher proportion of protein versus lipid,

whereas the VLDL has a | ower proportion of protein
wOoVRiH4586doi Pi d. As used herein the term "xant hopgi&ah6i3/000222

is a disease evidence by a yellowi sh swelling or

plaques in the skin resulting,fromdeposits of fat.

The presence of xanthonmas are usual ly acconpani ed by

rai sed bl ood cholesterol | evel s. As used herein the

term " GRAS" neans "generally regarded as safe” with

respect to food additives. The inventors have shown

f dattytpienues develop op thenianemwvalisewith everdwal obstrystipgiohglood flow.

result that consunption of P-casein A2 has positive

beneficial effects, including: W 2004/ 030690 :

P&s/UsEd beairthexeom "gmolipoprtein Bt wéirapngroﬁm Bepuipo B" refers to

clyal %%tgho‘%?glmroeve of %he E@ﬂue}ﬁ% ferdt tr‘éhé&{&d’té\gs Cholesterol

triglyceri
cepetbesised domovaniy tmsppmd e 8 livEieand étestipesto peripheral

Q§§Je\éelﬂ tpé/AEJrHeof' IE%EFHTQF@ M?%rbf ttﬁ@'é%%lgﬁ%gr%‘i’élﬁ YR Ret8d into

I-cl al the vention or
tﬁlmclmiﬂtomfsy%temm\é&m of diseases or disorders
including: 1. - hypercholesterolenma, 2.
hyperlipidenma, and 3. atherosclerosis. This
i Msorsemhthereindihagtesm: dhweranolestarelemia’t mears rejevated levels of

(%weaswkut £ Lidsasf 'LCEbLaJ:holéétéFBﬂ xn@%@@a«oﬁé&%ﬁ @kMoer the

contril es to certain di seases, such as di abetes

argyidefingsonhing Renart PaneldRerort ohihsi NetionabCholesteral Edugagional

t hyi@f f
. [@B%r(a% g@éﬁpﬁoﬁﬁe&%ﬁo@ Egaﬁliéstlb?gﬁog Jgggggéng ;?a Hig! oelestdial in

*exllts b At Viedl (58S, 96 gr oups of Z whi t e
- rabbits were fed ad libitumwith controlled diets.
Fol lowi ng sacrifice of the animls, serum chol esterol
| Asebsed neteiniipg tera yeeriAderya” ryByReriReialis| & corgiion where
BRS BiRd- hpfd"barréﬁjﬁeieﬁ's Qeoé{@ﬁaté’ﬁ in tBe bldYEThis ARAREHbA MdrFBSts an
of R-casein A\ and A2 (5% 10% and
abnormally hlgh concentratlon of fats The lipids fractions in the circulating blood

are, total cholesterol, LDLs, VLDLs, and triglycerides.

" As used herein the term "lipoprotein”, such as in VLDL, LDL and HDL, refers to a
group of proteins found in the serum, plasma and lymph which are important for
lipid transport. The chemical composition of each lipoprotein differs in that the
HDL has a higher proportion of protein versus lipid, whereas the VLDL has a

lower proportion of protein versus lipid.

As used herein the term "xanthomatosis" is a disease evidence by a yellowish
swelling or plaques in the skin resulting from deposits of fat. The presence of

xanthomas are usuélly accompanied by raised blood cholesterol levels.

As used herein the term "GRAS" means “generally regarded as safe” with
respect to food additives.

The inventors have shown for the first time the interesting and surprising resuit

that consumption of B-casein A% has positive beneficial effects, including:



209 in the diet were tested, with whey protein added
such that a total of 20% m Ik protein was present in

Wazen 0P (i.e. 15% 10% 0% added whey pr ot ei RCT/NZ2003/000222
respectively). Cholesterol (0.5% was al so added to
‘these diets to ensure neasurable |esions. As
controls, Goup 1 rabbits were fed 20% whey protein
and G-oup 2 rabbits were fed 20% whey protein plus
0.5% chol esterol. Goups 9 and 10 were fed 10%
(3-casein A" (or A2) plus 10% whey only. The rabbits
on the specially prepared diet ate only an average of
30105 -FheDo@@rimg aﬁnerlpmrchdla;terW]b\?@QM 030690

| NZ t.,.surprisi al nost al |
%bl ti‘Q ? ﬁ Q&égc'rﬁf‘%io% ”gtbﬁ:@r@e @k'sg @ﬁgerl nent al
pe-'|3| od,RWLtchoraoﬂ[&Z%rweetrama/\ancghDL HoR Sratiddi s did not
affect their overall health and the rabbits were
alert, responsive and showed no signs of distress.

ThTlsese Sffects nisstved tbyvthé invent@rgméaaT that théycoMaUgptidroBNELcasein

th sfedasems nthetic diet

co'&nut 5 ﬁﬂf’?ﬁg“’@z?%f © PrRventiny omrERigent vk ety af Hisgases or
r edisrders lincluting: as the diet was not readily accepted,
al though the rabbits still appeared healthy. Rabbits
pl aced on a high level of dietary casein (50% failed
t o gai m.wei diyperbhvlestprolemes, course of that study. 10%
(3- Casej wi t.h. no .added chol esterol (G oup 10)
'produced aAeryﬁﬁf"P\dg%?l nd | ower serum chol est er ol

| evel & t ==atberoassdroskhan all ot her Goups including
whey only (Goup 1) and 10% (3-casein A (Goup 9).
The p-casein A' Group had serumchol esterol |evels

hi Ttie nmpdrrtamt tiihdingheter tHey cilarentpthinkiigs tHat @ddsaiit A2 i Beneficial
neces ﬁto exam ne, the effect of the specific

35"@8 AUSE f-pasein A sePiinutes ggce%dlspgsqshguqh gss@iabetes and
t léﬁioﬁahaheérh giseadd. erR irvahiofE’ ff%‘rﬁq thh{'lc Eﬁ%ﬁi B2 has a positive

riapts on serum chol esterol |evels
d fitdl ¢Testia ithewn rigbt.um chol esterol level in rabbits
fed 20% P- casei n A' aI one (Goup 9) was higher than
‘n G oup only) animals. Thus, (3-casein
*?Faﬁﬂdms 'ssﬁupamt?d/ bwereeramﬁ@ﬁabg@ﬁleé whesh temegoups of NZ white

prr@bﬁitsnweﬁﬁ ded GO 1ibfrg NEtre Hoprelied Qe | Fgflcﬁﬁlﬁg sacrifice of the

i ncreased the serum chol esterol |evels at | eaSt
3-3UPHS: SHHEhChRiesterat Ipvgise MArHDL Haties Aad driglesridgfleyels were
(ané@gs;eacn conpared wi th whey alone. There was no

In rabbit Groups 3 - 8, three concentrations of B-casein A' and A? (5%, 10% and
20%) in the diet were tested, with whey protein added such that a total of 20%
milk protein was present in each diet (i.e. 15%, 10%, 0% added whey protein
respectively). Cholesterol (0.5%) was also added to these diets to ensure
measurable lesions. As controls, Group 1 rabbits were fed 20% whey protein
and Group 2 rabbits were fed 20% whey protein pius 0.5% cholesterol. Groups 9
and 10 were fed 10% B-casein A’ (or A?) plus 10% whey only. The rabbits on the

specially prepared diet ate only an average of 30.05 + 0.97 grams per day.



significant difference between the serum chol ester ol

| evel s of rabbits fed (3-casein A or A2 in the
wopresesoem of added dietary chol esterol. The | evelr/N#2003/000222

serumLDL in Goup 10 ((3-casein A2) was significantly

| ower than that in Goups 9;64P-casein A) or 1 (whey

only), all with no dietary cholesterol. The Ievel of

LDL for Group 9 was higher than that for Goup 1, but

not significantly. In the presence of added dietary

chol esterol, serum LDL was significantly elevated in

alNot @dmmp@gtyz almgst alhdetbite sestweeighh evers thgn B wesknexgerimental

d'pEFl&'f Shth d 5%5%‘55\%?3&& ﬂl@fght és@ '?h‘saald %{ Ei%crl] #RFHVef fhealth

for serum HDL except
sirpaithie tabhits werealert, femﬁnﬂv%@pd r»howeﬂ mcmrt;gnfeiwess This is
P I
oF RIS B AT A ARG P S
ofliet ppntaimingDEaseih dhe fagssintake it \gﬁ@at gain gyyesf r@dwﬁsﬂeby nalf as

S%{éjﬂ?ei-%sl r%{%ﬁdln}; =0 %magﬁ%? gti ﬁ@%ﬁq_%pééarﬁ@%althy

casein A séerum

LB@ B‘éﬁ piared en a@gh/iév% of fiigkary icasain K30 %kfeied torgain weight during

(%éméﬂoﬁgatfs:@@dyam mals than for (3-casein A fed
animals. Indeed, the LDL to HDL ratio of G oup 10 was

significantly Iomer than all other groups, .including

319?!12 B-Ea8RAMPRY n@laf?ﬂ@a chol&8 cﬁ @?@udq‘i’(g)sﬂrgalége'd%glbmﬂcanﬂy

rence between groups cerl
héﬁWﬁf;sgttém aRolestared level @tt§r§IW(esk%ﬁ@@| all ofzer Gnoupshiecluding whey

PRS00 OB Ly PR e v 8L By o

t Isarumb chole$t8rat damelanhigherathén thleyheyl dmlyv&mﬁmuﬁ'ﬁist Highlights the

N N e

exd eins ifirst thI tias thi adiifiéradntials efiectd of pledesd, varidf¥ on serum
dietary chol esterol produced about

p-casein
tﬁg Sitﬁ?'é%#ﬁa@#’eepgg?%%das 10% J3-casein A2 with
added dietary chol esterol. The thickness of fatty

eaks in the aor |carho raphbi fed 13
AT e A OB sL 1 TaPbESIES) 20 Brcgselars plongdGroup 9
Z QF=@ Highe® kised tH6$e/inabrR8 8 11(@h&f bAly) ARinfeMt st B-c&&&n A! may be
thickness of aortic arch fatty streaks in rabbit

( Slightlydnereatheiagenic HianfwheyRIoieh; HAding Oﬁ{e@holesterol tof alpdlets

increased the serum cholesterol levels at least 3-fold, which was much greater
than the effect of A' p-casein compared with whey alone. There was no
significant difference between the serum cholesterol levels of rabbits fed p-casein

A’ or A% in the presence of added dietary cholesterol.

The level of serum LDL in Group 10 (B-casein A% was significantly lower than
that in Groups 9 (B-casein A') or 1 (whey only), all with no dietary cholesterol.
The level of LDL for Group 9 was higher than that for Group 1, but. not
significantly. In the presence of added dietary cholesterol, serum LDL was
significantly elevated in all Groups (2 — 8) and these were not significantly
different from each other. A similar pattern occurred for serum HDL except that
Group 10 was not significantly lower than Group 1.



(3 casein A" is nore atherogenic than both whey and

e A2 casein variant. In the presence of 0.5%dietary

WQ&%‘]‘@%‘{G@? ol, only 20% G3-casein A2 produced a PEHAIZRE/000222

surface area of aorta covered by fatty streaks than
20% whey. However, the thickiBess of the fatty streaks
in the aortic arch was significantly smaller for both
20% and 5% (3-casein A2-fed aninmal s conpared with whey
(0.03 0.015), wth a low (but not significant) val ue

9% (.3- ' f i mal . . .
e B ARp RS Rk eI 8 R BeRRHea b the ot
_cmfl Lezgubeas MDLﬁnrﬁrferaadvaléi @tmhéhn|§rél§m@rdﬂﬁfer¢i{jc@gbi0@rhﬂsll§mSevels
Ira ISt t close rese e advance
WP R30G5 2PETINERATIH 00 InsermeiL levels

Wa’ﬁ'nL@Qh§|L9m fol RBDtratdsd \fvgrreegi%ﬁlf béhﬂyﬁ[—:-é%rt B)-cg?éi’fh A28 bRimals
of the balloon jnjured t carotid artery o

r dBB fo5 PreageiR-A 'ded ianinmls. oind@detherié?L ta HHLO’ﬁthJi Geawp 10 was
TR o e FERURS S 2SS e

ne'Ef‘eﬁQ |W@ nehpigriéeam gdiffereanet balivest %lb@s@lm for friglycerides or
&P LS. Animals fed 13-casein A2 generally had
sI ightly th

Inner intims than those fed whey (both
with and without dietary cholesterol). These results,

CofisN&ta ‘gﬁ‘r BQg%Qg Afza@tthé Eﬁge:]r%o/ﬁfag {:I}‘@i}é%}e%? eﬁﬁ%@i diet, leads to

chol est er uced a significan ower se

c Howerssesum| cHotastdrott lseels dlokal gL BErangrieDh)s thannisdth (ﬁ-a:a};eln A' and
only and 10% (3-casein A, denonstrate for the

fi rsgly time that 13- casein A2 has an at her oprot ecti ve

effect while (3-casein A is atherogeni c These

e A5 380 5B B SR80 588 £t 20

rmuvlb@l bity-tasain A%lbld)IdQUaﬁlebﬁs RcteRbive mmdan qaomsﬂm*l (PrﬁUeed
Esu}% casei n A onp05|t| on of the invention
be1 Braaseipdy MIE\OU‘( S{ER BRI RIS o) BRAHEEC APH (g saMmsyarount of

DB oS85 | B PRSaseM KR WRY adtfed &efa'?y‘?cﬁ&éé'féfbfl "I‘E% ﬁ%ﬂ@l@%’sﬁ f fatty

solution or 'suspension or enul sion,
s uRrpalss incthgrasnidl arch of raibitel éed Pormein Aéee[tlmrnmth or without dietary

Co{ﬂ%%%t bi00Rs Yerd BE e}s%v\%?’&'c?&enﬁyz% zf'c{g‘ﬁrlagt the thickness of
natural 1y’ occurring form° especia pro
d edrijeearcb fathyr sicseks @drabbisfechBeasdin B \A@sraaagnlﬂcantly hlgher Thus

B-casein A" is more atherogenic than both whey and the A? casein variant.

In the presence of 0.5% dietary cholesterol, only 20% B-casein A? produced a
smaller surface area of aorta covered by fatty streaks than 20% whey. However,
the thickness of the fatty streaks in the aortic arch was significantly smaller for
both 20% and 5% B-casein A-fed animals compared with whey (0.03 + 0.015),
with a low (_but not significant) value for 10% B-casein A? fed animals (0.01 +
0.008).

Balloon injury of arteries combined with a cholesterol-enriched diet is known to
produce lesions in rabbits that closely resemble advanced human atheroma.



conpositions of the invention may be substances
suppl enented by the addition of 13-casein A2, which

szgog@,g@on A2 has been purified from or obtai nedTAT2803/000222
fraction frommlk or a product processed fromthat

mlk, or which (3-casein A2 is present in mlk or a
product processed fromthat mlk. It will be clear to
those skilled in the art that the conposition or food
product of the invention may include, but is not

limted to, mlk or ml|k products, nutritional
smwbelmms slghmbaret)miméme/\ieiigﬂma gramedfa)naﬁu Ioéthedmilpon injured

foo re . other froz
R S A S
OBholédiardr. 1BHRERES ?i'cﬁu@b udd rpgcdsein Afzaabotrpwnhléﬂd Wlthout added
de-fatted and fat-free processed cheeses,

f gerlesieciuded empllerhaecinliRau §lickeninggd than 8??“015 W?'Qy’w fed
rpr%@ﬂ'gﬁrlpéré UGHiASs féd)H-Eéselﬁ”Ah seh&aMy Ya4 %lbrﬁ‘vigtﬁﬁﬂé}ﬂhtﬁnas than

PESShave been renpved, ~conf ect | ons
2604k G3DEDEY Lot Wik @od mitbostzietanyschalrsterald chocol at e,
carbonated m | k products, including those with added
phosphate and/or citrate, infant formyl ati ons which
napesoresilts, tombinegawith Hiel fackithat f% & with A rAdded Fhplesterol

bbfd‘augeg %%g %rvké}ksém tHﬁ&ésteFBﬁlE@erl NhhK, ali@B®er groups

term | er r ed node of
adhwluding whey onlyoind h@%dbnaﬁ@m A .oderoenstigte foR s fissh impghat B-

a%ﬁ? 32 Q%ﬁeat“é ApOSit on eocfl kﬂ}hg%rﬁle/cra@Sm%3 e %Ehﬁgﬁ'ct ©

neans, suc
intravenously The conposition of the invention may be

: g%g?%?dé%t%r rgtgg% Mﬁ'ﬁ&@gﬁhﬂ ?Iogicgl %Uéfiegoﬁﬁgﬁ suggest a
catrong| Irelagortslhnm eb¢teren rrldﬂlah‘arncfr@m aydievasddan edisgase and

Typi cal | amounj+ of the conposition will be
iﬁﬁeﬁ%@a“%%cw' ekly by a human. It will also be
clear to the skilled practitioner that the anmount of
R-casei n e .1ngested her wi dm.ni,st

o e SpRp e et die EBEREey BR P tRAD PR SRS A cRped wit
deser brbﬁfbré\ﬂ substanéay, emdembp Hehim el fopmi oigaesgopbuessolution or
However, it is to be appreci att?gsuc athe in Yentl

n(ﬁusp(,aqﬁl?ré&r ERYSIY, T pﬁ) ol s a granular or p%wdérsform

Certain compositions of the invention may be in their naturally occurring form,
especially milk or products derived or processed from that mik. Other
compositions of the invention may be substances supplemented by the addition
of B-casein A?, which B-casein A has been purified from or obtained as a fraction
from milk or a product processed from that milk, or which B-casein A? is present

in milk or a product processed from that milk.

It will be cleal; to those skilled in the arf that the composition or food product of
the invention may include, but is not fimited to, milk or milk products, nutritional
supplements, for example weight gain formulations, food additives, ice-cream or
other frozen dairy based confections, fermented milk products such as yoghurt or
quark, cheeses including full fat, partial de-fatted and fat-free processed cheeses,
milk whey, food products enriched through the addition of milk products such as

soups, milk from which allergenic molecules have been removed, confections



EXAMPLES Materials and Met hods Sixty New Zeal and
Wi te/ Lop cross rabbits of both sexes (16-24 weeks
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The invention is further described with reference to the following examples.

However, it is to be appreciated that the invention is not limited to these
examples.

EXAMPLES
Materials and Methods

Sixty New Zealand White/Lop cross rabbits of both sexes (16-24 weeks old) were

obtained from the University of Queensland Central Animal Breeding House.

Protocol summary

At time = 0, the right carotid artery of all rabbits was balloon de-endothelialised.
The rabbits were then randomly divided into 10 Groups and fed the specified
diets for 6 weeks. Blood samples were taken at t=0, 3 and 6 weeks for analysis
of serum constituents. At t=6 weeks, all animals were sacrificed and tissue

samples taken. A summary of the study protocol is shown in Table 1.
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20i8dedlidn @80 imasidMERzO0 HR0s2ABhydid nueciel2xposed the upper part of
the right common carotid artery. The left, uninjured common carotid artery
served as a contralateral control. Side branches were temporarily ligated with 5/0
silk (Davis & Geck, Danbury, CT, USA) and a 2 French (2F) Fogarty
embolectomy cathéter (Baxter Healthcare Corporation, Irvine, CA, USA) was
- introduced through an arteriotomy made in the superior thyroid artery, a branch of
the external carotid artery (Figure 2.2). The catheter was advanced 10 cm (to the
aortic arch), the balloon inflated with 0.2 ml of saline and the catheter withdrawn

in order to deendothelialise the artery.

The injury procedure was performed three times in each animal to ensure
-complete removal of the endothelium. After injury, the catheter was removed, the
superior thyroid artery ligated with 5/0 silk and the wound closed using 2/0 Dexon
braided sutures (Sherwood Medical, St Louis, MO, USA). A broad-spectrum
antibiotic (5 mg/kg Baytril, Bayer Australia Ltd, Pymble, Australia) containing 50
mg/ml enrofloxacin was administered’ sub-cutaneously at the completion of the
procedure. The rabbits were monitored post operatively and returned to their

cages when fully conscious. For three days post-surgery each animal was
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gavaged with approximately 170 mg of paracetamol (SmithKiine Beecham
International, Ermington, Australia) and sub-cutaneous administration of
antibiotics was continued.

Rabbit diets

The study involved 10 diets, the compositions of which are shown in Table 2.
Essentially, each diet contained 20% total milk protein, but differed in the
proportion of casein protein to whey protein. Diets of Groups 1, 9 and 10
contained no further additives, while diets of Groups 2, 3, 4, 5, 6, 7 and 8 were
supplemented with 0.5% cholesterol. There were 6 rabbits in-each group and the

diet was continued for 6 weeks.
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Several measures were employed to encourage the rabbits to eat the new diet. Firstly,
a small amount of aniseed oil was dropped onto the back of the food hoppers to
stimulate the rabbits’ appetites. Secondly, if a rabbit was still not eating its new diet or
its weight loss was approaching 10% of original body weight, normal food was added to
the diet at 25, 50 or 75% mixtures. When this occurred, the white diet peliets were
carefully separated from the brown normal pellets and weighed each day to determine
the actual amount of experimental diet consumed. Finally, if the Weight loss continued,
the rabbits were offered 200 grams of normal food per day until their body weight
~ increased. |

- Rabbit weights

All rabbits were-. weighed weekly, commencing the day of surgery, until the week of
sacrifice.

Blood collection

Blood was collected from each rabbit prior to surgery, at the commencement of diet
and at t=3 and 6 weeks. Each rabbit was wrapped securely and the fur covering the
central ear artery was shaved. A 24 gauge catheter (Becton Diskinson Pty Ltd, NSW,
Australia) was inserted and 5 mL of blood was collected into sterile tubes. The biood

was allowed to clot and was centrifuged at 4500 rpm for 10 minutes. The serum
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Aus\faﬁ‘%dwg%s &AE?B rﬂ@l%"on was made fromthe chin to
pelvis and continued to the hindlinbs and forelinbs.

TisIGScB’l?quo neal cavity was then carefully incised to
expose i nternal organs and the rib cage was cut away
to expose the heart. The left ventricle was

The %ﬂﬁr%l g[)l%j %%hthae Wageblﬂz?ga%gn t%eg\e a%}"t aSJ&Rd V\}ag &&)%'SQ@ and

removed The right (injured) and the left (control) common carotid arteries were fully

exposed and removed. All vessels were cleaned of fat and adherent connective tissue
- before being plaeed into tubes with 4% formaldehyde in DPBS. '

Tissue analysis
En face Oil-Red-O staining for luminal lesions

The aortic arch was removed for fixation and histological sectioning. The remainder of
the aorta (approximately 16 cm) was opened longitudinally and cut into four segments.
Each segment was sewn (lumen side up) onto small pieces of clear plastic to ehsure
they remained flat. The segments were then stained en face in-a saturated solution of
the lipophilic dye Oil Red O to enable determination of luminal surface area covered by
fatty streaks.
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litre of Dul becco's Phosphate Buffered Saline (DPBS)

before arterial perfusion faixation was performed wth

1 litre of 4% formal dehyde (Asia Pacific Speciality

Chemicals Ltd, NSW Australia) in DPBS at 100 nm Hg.
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agai nst the ‘rest he arterial surface (whit
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arch Three segnents of approximtely 3-4 mmin
OVerRig . &ﬂchfﬁqsmeé&dmatbem icarefrbhpPlaaed uprlght into embeddmg moulds

held in place by a minimal amount of superglue at the base of the mould. The same -
resin mixture used for infiltration was mixed with a hardener and this was pipetted into
the mould until all segments were corhpletely covered. The plastic was left to
polymerise at room temperature for two hours before being placed into a 37°C oven .
overnight. The plastic biocks were then gently removed from their moulds and
mounted onto Histoblocks, using Technovit 3040 (Heraeus, Germany) as glue. Each
block was securely fitted to the microtome (LKB Bromma, Germany) and trimmed by
cuiting approximately 680-70 sections of 10 um each. These were discarded and the
microtome was set to cut 5 um sections. These sections were collected with forceps
‘and stretched in distilled water held at room temperature. They were then collected
onto glass slides and dried for approximately 15 minutes at 60°C. The sections were
then stained for 10 minutes with Toluidine Blue before being washed four times with

tap water and allowed to air dry.
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They were then placed in the first of two infiltration
resin solutions (Technovit 7100, Heraeus, GCernany)
and left on a rotator overnight. The segnents were
Rightdid feftadtiybfd bAdries the second resin solution and were
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and the experinental vessels, to avoid confusion

bet ween tissues during enbeddi ng and sectioning. The
Statisticent s were dehydrated, enbedded, sectioned and

stai ned using the nmethod previously described for the

aortic. arch segnents.
All statistical analyses were performed using the SigmaStat (Jandel Scientific, Ca,,

U.S.A) statistical software package. Comparison: of data from the morphometric
analyses were carried out with One-Way Multiple ANOVAs, using the “Kruskal-WValllis
Analysis of Variance on Ranks test. Extreme outliers were identified using Tukey's
Outlier Test. In all statistical analyses a P value of less than 0.05 was considered
significant. The information has been presented graphically using Microsoft Excel
(Microsoft Corporation, N.Y., U.S.A.). All data has been reported as mean + standard
error of mean.
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Results Rabbit D ets Rabbits were weaned onto their
The wejsbt ef the whitw peliels satenrbysedchwabihiy yared between rabbits, On group
i 0 .
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t
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30.98 TRERE wiifaCpdiR pdIELSy, SEEM AloSsh BFdnY bFer_n peliets per day, total

. mean 40.72 grams per day) resulting in some weight loss, the amount of the new diet
consumed in each Group was relatively constant and thus results between Groups can
be compared.

Rabbit Weights

Almost all rabbits lost weight over 6 weeks, with only Group 9 (10% A' without added
cholesterol) recording an average weight gain of 2.15 £ 1.2%. Group 10 rabbits (10%
A? without added cholesterol) showed only a small weight loss of -0.92 + 0.97%.
Group 1 rabbits on 20% whey only (no added cholesterol) lost 4.5 +'6% of their original
body weight over the 6 week study, while the remaining Groups 2 — 8 (all with added
cholesterol) lost mean 7.57 + 4.72% of their original body weight.



wei ghi ng. The weight of the white pellets eaten by
each rabbit varied between rabbits. On group
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in each Goup was relatively constant and thus results
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chafddgd. rabbits lost weight over 6 weeks, with only Goup
9 (10% A without added chol esterol) recordi ng an
average weight gain of 2.15 1.2% Goup 10 rabbits

Efidct 0YDiADChbresteradded chol esterol) showed only a
smal | weight loss of -0.92 0.97% G oup 1 rabbits on
20% whey only (no added chol esterol) lost 4.5 -6% of
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el knsll Rt sBE vasBRoH b % ol B e Bl 3RR Gflsed an
incressegint serarh athglesterol levels irrespective of the amount of whey in the diet and
both the amounts and types of casein. Also, in the absence of dietary cholesterol, A2
produced lower serum cholesterol levels than both A' and whey.

Effect of Diet on Triglycerides

By week 6 triglyceride levels from Groups 5 (20% A') and 9 (10% A' without added
cholesterol) had increased from week 0 and Groups 4 (10% AY and 10 (10% A?
without added cholesterol) had shown no change. The serum triglyceride levels for all
other Groups had fallen from those at week 0.



Effect of Diet on Chol esterol At week 6 chol esterol
| evel s of alnbst all G oups were significantly
WQIReG@BE0 from G oup 1 (20% whey only). PCT/NZ2003/000222
Interestingly, the cholesterol level in Goup 9 (A
was higher than in Goup 1,25but this was not
significant. Al so, the cholesterol level in Goup 8

Effb2P3P Bt oWiLiD. chol esterol ) was approxi mately hal f of
tﬁat pro uceoll' from 20% whey with added chol esterol

(Goup 2), although this too was not si gnificant
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triglyceri l eve ot her Groups had fallen
fromthose at week 0. WD 2004/ 030690 PCT/ NZ2003/ 000222

Eﬁgétoﬁﬁ,gegh H¥L Diet on LDL In all groups wth added
dietary cholesterol, serumLDL levels were

significantly hi gher than G oup 1 (whey al one) or

Ser@mm %(uéxﬁéd sdfle ﬁ%r%grﬁjﬁnﬁnsiﬁéf\gvﬁ %809 (R Rbresterol

etary c e
(Grepeﬁuz |‘C§f)t¢%ﬂsm9f ﬁenéwanw se\atesfevels man ﬂ@S@upﬂ’fﬂlOno added

chdlé@ce?@l Eé‘roﬂﬂs ‘i“ @taﬁa 34053 h@'rcﬁﬁat Qﬁ%g)nowﬁgnlﬁéé?ﬂlkfdimt f86m Group 1,
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Grcﬂ.l;ﬁ%I é(c¥pt @F&?ﬂpe’ﬁt ?r@éseu‘( & %@%u?dlﬁta&) ﬁl’f@é&ef&??roduced a lowered

ficantl ferent from eac
SerE[DLHDb\'/%deéthﬁOIP{ ovved the same pattern as serum
chol esterol and indicate that addition of dietary

chol esterol has increased serumLDL levels in all
Eﬁgﬁbpﬁ)@pf, 8p.DL to HDL ratio

The LDL to HDL ratios were determined by dividing the individual.rabbit’s serum LDL
levels by the same rabbit's serum HDL levels. The mean LDL:HDL for each Group
was then determined. It was found that the LDL:HDL of Group 10 (10% P-casein AZ
alone) was significantly lower than all other groups including whey alone and B-casein
A" alone. The LDL to HDL ratios of all Groups with dietary cholesterol (Groups 2 — 8)
were not significantly different from each other. As with the serum LDL and HDL
levels, there was a trend for higher levels with higher doses of B-casein A' and lower

levels with higher doses of B-casein A2



groups, while the A2 casein variant in the absence of
dietary chol esterol, produced |ower serum LDL than

wo8bddBhcodh or whey al one. Effect of Diet on HDpCTRZ200B/000222
HDL foll owed the sanme pattern as serum LDL w th added

dietary cholesterol (Goups 2 - 8) causing
" significantly elevated | evels than those with no added

.s 1, 9 and 10). G oup 9 was not
e B 5t Ba) SR Reant f1om Group 1 but mes
S|gn|f|cantly hi gher than Group 10 vvhichinturn was
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LDL to HDL ratio The LDL to HDL ratios were determ ned

by dividing the individual rabbit's serumLDL |evels
by the sane rabbit's serum HDL | evel s. The mean

LDL; for,,.each & ou was then determned. It was
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Groop 33whizhewss Alsoactthsidevdbly highsrethanvibidaphi2gha; hdasesr, ofriation

13- caseln A2. 004/ 030690, P NZZOOS/O 0222
oot GC ROl Wiy Ao CreHo s SV 3 ERCcoeNEsT 7,8 and 18.4%
Thréeo nahbits heire extieded $rohathesd aagakitions yasstheyg hiery deemed extreme
those at week O with no significant difference

Getronstrat ed bet ween t he experinmental groups. Effect
of Diet on Atheroscl er05|s Goup 1 rabbits fed 20%

Groflf nb3fie OH8 Had Fu IS £ eRE Shod SVTRIER Vi ABL SRS Al other
' GroammadlﬁbmalIetlon@hmtzlmdmgv\ﬁeoupetg @'y raintli ¢@1r(AF)ywrthgmrerdletary
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SO consi era
A" fanidyhé withhdiataty @hplsstzrol Berehoae\eetrend doilaven percbn!ct esions with

lncrggﬁl\?\%éﬁncgﬂgmé% dB{Iéac’sE@\; Q%n%%t Y& z{'l\'}a!s X\Attébrﬁf craﬂng%roup 3. was

considerably higher than all others, but not significantly different. Of the six rabbits in

outl

this Group, three had a high percentage of surface area covered by plague and three
had low values.

The abdominal aorta isolated from animals fed A? in the absence of dietary cholesterol
(Group 10) had only minimal surface area covered by plaque and was not significantly
different from Group 1 (whey only) which had 0% covered by plaque. Group 10 was
significantly lower than all other Groups including Group 9 (A", no dietary cholesterol).
Group 3 (5% A' with dietary cholesterol) was S|gn|f|cantly higher than Group 2 with
20% whey and dietary cholesterol.

Thus, both casein variants without dietary cholesterol produce more extensive fatty
streaks than whey alone but A? is less atherogenic than A'. In addition, A’ is more
atherogenic than A? in the presence of dietary cholesterol.
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streaks. Al other G oups had sone | esions, including
Goups 9 (A and 10 (A) wth7no dietary cholesterol.
G oups 9 and 10 were not significantly different from
each other. For both A and A2 with dietary
chol esterol, there was a trend to | ower percent
Intimaciodfedigiratios i ncr easi ng concentration of casein
variant, but this was not significant. Goup 3 was
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produce nore extensive fatty streaks than whey al one
but A2 is |less atherogenic than A'. In addition, A |s
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cho@sf@rblaébﬁ{earéfb B@ﬁlgﬁl}/%ﬁé}ﬁﬁrcﬁédﬂd@% A2 with no dietary
chol esterol (G oup or wth dietary chol esterol

and 5% or 20% A2 (Groups 6 and 8), the nean intima to

Ballﬁeﬁlcathl’e&irlu‘ﬂuryWﬁi’thé)ngl@’dé%:’tld7ax<tér9q/°=p@m%&é@ éjh?dé?‘ﬁlﬁstlc neointimal
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thickerrg invatl Habbjis PHP WeRk- s Measipmery Hawinmg toseds ratins showed
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rabif Atk iy D Bk SRR OReATATa IS GTauP 1 (20% whey alone).

Lnkegwlg%}l the gadiigsyfedis, fermat 20% oM FHL90B% chaBdferd BXd Whitier, but not

sigmﬂcan‘ily different neointimas than Group 1. Groups fed 5, 10 and 20% A? plus

5% cholesterol all had thinner neointimas than their A’ counterparts, ‘but again this

was not significant. Similarly, in the absence of dietary cholesterol the mtlma to media
ratio in A? fed animals (Group 10) was lower than in the A’-fed Group 9.

There was no neointimal thickeriing_ observed in all of the control vessels.

- Although the invention has been described by way of example, it should be appreciated
that variations and modifications may be made without departing from the scope of the
claims. Furthermore, where known equivalents exist to specific features, such

equivalents are incorporated as if specifically referred in this specification.



chol esterol). Indeed, 10% A in the absence of dietary
chol esterol produced the sane intim to nedia ratio
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had thi nner neointimas than their A" counterparts, but
again this was not significant. Simlarly, in the
absence of dietary cholesterol the intima to nedia
ratio in A2 fed animals (G oup 10) was |lower than in
the A'-fed G oup 9. There was no neointimal thickening
‘observed in all of the control vessels. Although the
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nodi ficati ons may be nmade w t hout departing fromthe
scope of the <clainms. Furthernore, where known
equi val ents exist to specific features, such
equi val ents are incorporated as if specifically
referred in this specification. W 2004/ 030690

PCT/ NZ2003/ 000222 28 | NDUSTRI AL APPLI CABI LI TY The
consunption of p-casein A2 is useful for reducing
serum chol esterol levels, <circulating triglyceride

| evel s, LDL concentrations and thus LDL: HDL rati os,
and serum |evels of apolipoprotein B. The nethod of
.the invention is therefore useful for preventing or
treating various di seases associated with mamual i an
serum chol esterol levels, LDL cholesterol |evels and
triglyceride levels. Such diseases include

hyper chol est erol em a, hyperli pi denmi a, and

at heroscl erosis. The invention al so provides



2 a dietary supplenent containing R-casein A 29
CLAIMS 1. Use of (3-casein for the production of a
conmposition for reducing the serumlevel in a nanmal
of any one or nore of the follow ng: a) chol esterol;
b) low density |ipoprotein fLDL) chol esterol relative
to high density |ipoprotein (HDL) cholesterol; c) |ow
CLAMMSiIty |ipoprotein (LDL) cholesterol; d) very |ow
density lipoprotein (VLDL) cholesterol; e)
apol i poprotein B; and f) triglycerides by the
1. | Ugest p-oasa fdrhbe pmdpoﬁzjrtcbfmca:musﬂibniforgeaaccilags&iersamhmﬂ@el in
t he 13- casei IS & geo fltﬁ g”of. at | east 95% 13-casei n
maé“m?]h aU§8 %800? ?1 T Q8% m 1 where the
13- epsechwlesgerobnpri sed sol ely of (3-casei n A2. 3. Use
of casei r .od Ne} 0 ti for ,
Cr Bl noarpriiL eBr bR P ReBlesi O PR (BT HOR" density
manmmal i popsatenn{HBit)aholekisra@st erol | evel s, LDL

CoL et Gl Plery Phpro gL REPBIEAE B, B LoVl 5, o
conppsi t/eraﬂpvmdamanympmgo(em 04 nhalederol;t he (3-casein

is 8?3}3 b(ﬁ? fte”q\b %ﬁ@st 95% (3-casein A2. 4. The use

acco where the disease or disorder is
sel Bct etIlgfylcendeShyper chol esterol em a, hyperlipidem a,

g Al NRIRRY BF Gk SomBosille HREIARCBILDY iferd e Peasein i

clai conmposimMlon'is a
f cardpriveddiiat least 95Thp-caseinaécording to claim5 where
the food or food product is mlk or a product
contai ning or processed fromm|lk. 7. The use

2. aThOLLE Rgcdraingty oe Divheldeathe®-daskd i6 cotipriced BBlely of B-casein
cgg'posi tionis a dietary

3. Use of B-casein for the production of a composition for treating any disease or
disorder associated with mammalian serum total cholesterol levels, LDL
cholesterol levels, apolipoprotein B levels, or triglyceride levels by the ingestion of
the composition containing p-casein where the p-casein is cbmprised of at least

95% B-casein AZ.

4. The use according to claim 3 where the disease or disorder is selected from

hypercholesterolemia, hyperlipidemia, and atherosclerosis.

5. The use according to any one of claims 1 to 4 where the composition is a food or

food product.

6. The use according to claim & where the food or food product is milk or a product

containing or processed from milk.

7. The use according to any one of claims 1 to 6 where the composition is a dietary
supplement.

8. The use according to claim 7 where the dietary supplement is a nutriceutical which



suppl enent. 8. The use according to claim?7 where the
dietary supplenent is a nutriceutical which 30 is

i ngested for optimsing any one or nore of the group
consi sting of performance during exercise, weight

| oss, weight gain, nuscle bi%ilding, and nuscle repair.

9. The use according to any one of clains 1 to 8 where
tinéngsstasiofor pplonising anyldoe arandraiofitreggr@up asesistinghef perfotmeance

(2- P . ' o ) . .
AR WERRP LS SR i hEGSE pRdAG BB RIRCR B
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r di . an | ai: 1 . . .
9. CHROLED Mooyt 2P oRt oF R 71,8 ibRE RolBBsiton i mil
asmtaining B-cEBeinadire thaZB-saseln isicomprisesl oflat taast8h% Prcasein A%,
chol esterol levels and/or serumtriglyceride levels in
a human. 12. The use according to any one of clains 1
10.t Bhel isevbecadinfdo Ragaevimerd2he $-aabeiaiinedmpfiseansdiéle ofipldasein
of. bovine cattle or fromthe mlk of yaks, buffalo,
sheep or goats. 13. The use of (3-casein A2 in the
manuf acture of a conposition for reducing the serum

11 ol BeeT BB 597 ba St 9 M afelk tien i W M been
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chol esterol; e) apolipoprotein B, and f)
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| east 95% (3-casein A2. 15. A dietary supplenent as
clainmed in claim14 where the (3-casein is conprised

13.STheelige O p-CaseRBAt iN tAE mahbfactirélbd asnipSaiiupl fenraticiag the serum
claimed in clai.m 14 where thﬁes%ﬁasein A2 is obtal ned

fIPYh'T AR 2Nk 50F REMOLR ¢f WiNdm the milk of
yaks), dnsidsadrol;, sheep or goats.

b) low density lipoprotein (LDL) cholesterol relative to high density lipoprotein
(HDL) cholesterol;

c) low density lipoprotein (LDL) cholesterol;

d) very low density lipoprotein (VLDL) cholesterol;

e) apolipoprotein B; and

f) triglycerides.

14. A dietary supplement formed by the addition of B-casein to a food or drink for

human consumption where the B-casein is comprised of at least 95% B-casein A2

15. A dietary supplement as claimed in claim 14 where the B-casein is comprised

solely of B-casein A

16. A dietary supplement as claimed in claim 14 where the B-casein A? is obtained

from the milk of bovine cattle or from the milk of yaks, buffalo, sheep or goats.



