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10 BACKGROUND

Persons with atopy have a genetic predisposition to produce IgE antibodies
against common environmental allergens, and often suffer from one or more atopic
diseases including allergic rhinitis, asthma, and atopic eczema (1). Atopic individuals
have an exaggerated response to allergen characterized by elevated levels of IgE

15 antibodies, and their T cells respond to allergen by producing type 2 helper (Th2)
cytokines, including interleukin-4 (IL-4), IL-5, 1L-9 and IL-13 rather than the type 1
helper (Thl) cytokines IL-2 and interferon-gamma (IFN-gamma) that typify the normal

respomnse.

Exposure of a person with atopy to allergen can lead to an immediate

( 20  hypersensitivity reaction in which a complex of allergen, IgE, and FceRI on the surface
of mast cells triggers the release of histamine, tryptase, and the lipid mediators
leukotrienes, prostaglandins, and platelet-activating factor. The leukotrienes C4, D4,

and E4 cause the contraction of smooth muscles, vasodilatation, increased vascular
permeability, and hypersecretion of mucus. Tryptase activates a signalling pathway that

25 leads to the upregulation of cell adhesion molecules on endothelial and epithelial cells
that selectively attract eosinophils and basophils. In the subsequent late-phase reaction,
eosinophils and neutrophils accumulate in the lung, followed by CD4+ T cells. Late-

phase reactions can be induced in the absence of immediate hypersensitivity indicating
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cholinergic responses. They have been proposed to play pathogenic roles in asthma,

nasal polyposis, allergic rhinitis, and eosinophilic pneumonia (5,6).

Asthma attacks are triggered by the binding of inhaled allergens to IgE

15 antibodies on the surfaces of sensitised mast cells in the lungs. Binding triggers mast
cell degranulation and release of histamine and leukotrienes. These molecules cause the
smooth muscle cells of the bronchi to contract, narrowing the lumen of the bronchi,
attract inflammatory cells, especially eosinophils, and mediate mucus production.
Existing medicines that are mast cell stabilisers inhibit immediate allergic responses but

20  are not effective in treating chronic asthma. A medicine that inhibits mediator release
from mast cells is unlikely to be an effective treatment for asthma unless it can be
shown to have some other activity e.g. as a bronchodilator or inhibitor of eosinophilic

inflammation.

Inhaled corticosteroids are now the recommended first-line therapy for asthma,

25 as they improve lung function, decrease symptoms, reduce exacerbations, and can
prevent more than half of all hospitalizations due to asthma (7). They are effective at
reducing morbidity and mortality due to asthma, but they have to be regularly inhaled to
remain effective. Inbaled corticosteroids are in some cases being prescribed for asthma

at inappropriately high doses, with the potential to cause adverse effects such as

30 osteoporosis, cataracts and adrenal suppression (8). A variety of therapeutic agents
have been administered to asthma patients because of their steroid-sparing effect,
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St er oi d- re5| stant asthma in e patient derives reduced enef it
( 10 reported with dietary interventions such as administration of oils containing a

combination of gamma-linolenic acid and eicosapentaenoic acid (EPA), normally
derived from fish (14). Dietary supplementation with fish oil rich in EPA and
docosahexaenoic acid (DHA) has been reported to be beneficial for children with
bronchial asthma (15). A lipid extract from the New Zealand green-lipped mussel

15  (Perna canaliculus) rich in the omega 3 fatty acids DHA and EPA reportedly decreased
daytime wheeze, the concentration of exhaled H;O,, and increased morming peak
expiratory flow in asthma patients (16). A number of other studies have not shown any
benefit from treatment with fish oil an.

A recent study investigated the relationship between food consumption and
20 asthma symptoms in 2978 pre-school children followed prospectively. It reported that
the frequent consumption of products containing milk fat was associated with a reduced
risk of asthma symptoms (18). A number of other studies have suggested that
consumption of dairy products can protect against the development of allergic
sensitisation or atopic disease, and that conversely that polyunsaturated fat may be

25  deleterious (19-22).

Milkfat contains a number of bioactive fatty acids. The most extensively studied
fatty acid from milk is conjugated linoleic acid (CLA), which has been reported to
exhibit a number of health benefits (23). The tracheae of guinea pigs fed synthetic CLA
enriched in t-10, c-12 isomer for two weeks reportedly displayed reduced contraction to

30 allergen, which corresponded with increased release of prostaglandin E2 (PGE2)
(International Patent Application WO 97/32008). In contradiction, the same authors
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second most prevalent CLA isomer in milk fat is the t-7, ¢c-9 isomer, but it is present at

about 10% of the level of ¢-9, t-11 isomer. The milk fat content of the t-10, c-12 isomer

of CLA can be markedly increased under certain dietary situations, but is still less than

2% of the c-9, t-11 CLA content (27). Milk fat contains traces of many additional

15 isomers of CLA.

An exhaustive analysis of the published data on the influence of synthetic seed-
derived CLA on immune function reported that supplementation of the diet with CLA is
not recommended (28). The synthetic c-9, t-11 CLA isomer appears relatively benign,
whereas in contrast, the synthetic t-10, c-12 isomer has been shown to alter body fat

20 mass, increase the fat content of several tissues, increase circulating insulin, and
increase the saturated fatty acid content of adipose tissue and muscle (28). In addition, it
has been reported to cause a dramatic enlargement of the liver with steatosis when fed
to mice at 0.4% w/w for 4 weeks (29). t-10, ¢-12 CLA has also been shown to have
deleterious effects in man (30). This latter study showed that t-10, c-12 CLA aggravated

25  insulin resistance and increased CRP and 8-iso-prostane which is a marker of oxidative

stress.

It would therefore be desirable to provide an improved or alternative means for
treating or preventing conditions such as atopic conditions, eosinophilias and Th2
mediated conditions that overcomes or ameliorates problems associated with reported

30 treatments or that at least provides the public with a useful choice.
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In another aspect the present invention provides use of milk fat enriched with c-

9, t-11 CLA or a salt, ester or precursor thereof in the manufacture of a composition for

treating or preventing a condition associated with one or more of leukocyte infiltration,

eosinophilia, IgE secretion, airway remodelling, bronchoconstriction and mucus

15  hypersecretion. In one embodiment the condition is selected from the conditions listed

below including atopic conditions, eosinophilias and Th2-mediated conditions. In one
embodiment the condition is asthma.

In one embodiment the CLA-enriched milk fat comprises at least about 2, 4, 6,
8, 10, 15, 20, 25, 30, 35, 40, 45 or 50% by weight of ¢c-9, t-11 CLA or a salt, ester or
( 20 precursor thereof and useful ranges may be selected between any of these forgoing
values (e.g. from about 4% to about 7%). Preferably the milk fat comprises at least
about 2% c-9, t-11 CLA by weight, preferably about 2 to 10% c-9, t-11 CLA by weight,
more preferably about 4 to 7% c-9, t-11 CLA by weight and most preferably about 5%
c-9, t-11 CLA by weight.

25 " In one embodiment the milk fat comprises CLA isomers which comprise at least
about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99% c-9, t-11 CLA by weight or a salt,
ester or precursor thereof and useful ranges may be selected between any of these
forgoing values (e.g. from about 80% to about 95%). Preferably the milk fat includes
CLA isomers comprising at least about 50% c-9, t-11 CLA by weight, preferably about
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precursor thereof 1 n the nanutacture of a conposition for treating or
isomer or the milk fat otherwise has a fatty acid profile that corresponds substantially to
the fatty acid profile of normal milk fat. In one embodiment the milk fat composition
10 comprises the t-10, c-12 CLA isomer at a level that is no greater than the level of the t-

10, c-12 CLA isomer found in normal milk fat.

In one embodiment the composition further comprises one or more constituents
(such as antioxidants) which prevent or reduce degradation of the composition during
storage or after administration.

15 In one embodiment the milk fat is produced by enhancing natural levels of CLA
in milk by feeding a milk producing mammal with a diet enriched in at least one fatty

acid (e.g. linoleic acid).

In another embodiment the milk fat composition of the invention is prepared by

combining a source of c-9, t-11 CLA or a salt, ester or precursor thereof with milk fat.

20 In one embodiment the composition is formulated as a food, drink, food
additive, drink additive, dietary supplement, nutritional product, medicament,
pharmaceutical or neutraceutical. Preferably, the composition is formulated as a

powder, liquid, food bar, spread, sauce, ointment, tablet or capsule.

In one embodiment the composition is formulated for oral, nasal, topical,

25  subcutaneous, intramuscular, intravenous or parenteral administration.

In one embodiment the composition is formulated for ingestion, inhalation or
topical application. Where the composition is formulated for inhalation, preferably it is

formulated as an inhalable powder, solution or aerosol. Where the composition is

6



preventing a condition associated with one or nore of |eukocyte
infiltration, 5 eosinophilia, airway renodelling and bronchoconstriction. In
one enbodi ment the condition is selected fromthe conditions |isted bel ow
i ncl udi ng atopi c conditions, eosinophilias and Th2-medi ated conditions. In
one enbodi 20H07B6ndition is asthma. In one embodi mBET/NEZXESEEME0SI ti on
IS substantially free of the t-10, c-12 CLA 10 isoner. |In another aspect
the present invention provides use of mlk fat enriched with ¢c- 9, t-11 CLA
or a salt, est redC ecurs r fhere | n, th nufacture of a conposition
for treatf B Q“EBﬂHF§F@ ng?@ﬁaﬁﬁ?ﬂmHWEmd¥“ﬁbP% of

| eukocyt e kﬂ%ﬁjtratlon e05|noph|I|a, IgE secretion, airway renodelling,
bronchoconstriction and nmucus 15 hypersecretion. In one enbodi nent the
condition is selected fromthe conditions listed  below jncluding atopic
conditions, eosi¥isrembodiment thetuss infoyiteeniing QtoprgYanting, 3 conditiomessodd di nent

L condi uae, b S R, okeRe,E AR shifggit, 0 Skl YdgL o,

by wei ght odmasleBingt brodchGonstriction smrlmucwiwmrse@retim@ithde spatingleffleetof and

useful ran e sel.ected befwe f values (e. 0.
from about 9%‘%“?@}// %‘ u‘fomﬁff)o llgraefsﬁ%tg'l en?mqglal%?at m@%%gél sgécogﬁﬁmll east

about 2% c dépendent lasthind, Byvere e@ina imﬂeéo@ihaﬂhkc aliwtﬂerSZmblﬁdlh@%oSmGphllic 11 CLA by
wei ght, nore preferabl out 4 to 7%¢c 1 wei ght and nost

pr ef er abl yg%ﬂte%%’e%s P 0223“&%‘3@‘ \k@?ﬁﬁ?sm‘ié‘ﬂ* ME&nhodi ment the milk

fat conprises CLA isoners which conprise at | east
Another aspect of the present invention provides a pharmaceutical composition

( 10  comprising milk fat enriched with c-9, t-11 CLA or a salt, ester or precursor thereof as

described above, and a pharmaceutically acceptable carrier.

In one embodiment a pharmaceutical composition of the invention is formulated
for oral, nasal, topical, subcutaneous, intramuscular or intravenous administration. In
another embodiment a pharmaceutical composition of the invention is formulated for

15  ingestion, inhalation or topical application. In yet another embodiment a pharmaceutical
composition of the invention is formulated as an inhalable powder, inhalable solution or

aerosol.

Another aspect of the present invention provides a method for treating or

preventing a condition associated with one or more of leukocyte infiltration,

20  eosinophilia, airway remodelling and bronchoconstriction, including those listed below,
comprising administering ¢-9, t-11 CLA or a salt, ester or precursor thereof to a subject

in need thereof.

Another aspect of the present invention provides a method for treating or

preventing a condition associated with one or more of leukocyte infiltration,

25  eosinophilia, IgE secretion, airway remodelling, bronchoconstriction and mucus
hypersecretion, including but not limited to those listed below, comprising
administering milk fat enriched with ¢-9, t-11 CLA or a salt, ester or precursor thereof,

as described above to a subject in need thereof.

In one embodiment the condition is asthma.
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including tree (e.g. birch pollen), weed (e.g. ragweed), and grass pollen allergies, latex

allergies, food allergies (e.g. peanut, shellfish, milk protein), drug allergies (e.g. to
10  penicillin), insect sting allergies (e.g. honmeybee allergies, wasp allergies, hornet
allergies, yellow jacket allergies, fire ant allergies), mold allergies (e.g. to alternaria,
cladosporium, aspergillus, penicillium, helminthosporium, epicoccum, fusarium, mucor,
rhizopus, and aureobasidium), dust mite allergies, animal allergies (e.g. household pets
such as cats and dogs), allergic bronchopulmonary aspergillosis, occupational asthma,

15 and episodic angioedema with eosinophilia.

In one embodiment the condition is selected from airway, lung, blood and skin
eosinophilia. In another embodiment, the eosinophilia is selected from eosinophilic
ascites, eosinophilic cellulitis, eosinophilic fasciitis, eosinophilic gastroenteritis, coeliac
disease, allergic colitis, eosinophilic esophagitis, eosinophilic pancreatitis, eosinophilic

20 pneumonias, bronchiectasis, eosinophilic synovitis, nasal eosinophilia, tropical
pulmonary eosinophilia, Churg Strauss syndrome, pulmonary eosinophilia, idiopathic
hyper-eosinophilic syndrome, inflammatory bowel disease, eosinophilic cholangitis,
eosinophilic leukaemia and other eosinophilic cancers, familial (hereditary
eosinophilia), eosinophilic granuloma, sarcoidosis, eosinophilia-myalgia syndrome,

25 cystic fibrosis, nasal polyposis, eosinophil meningitis, Wegener's granulomatosis,
polyarteritis nodosa, rheumatoid arthritis, pemphigus vulgaris, bullous pemphigoid,
dermatitis herpetiformis, erythema multiforme, eosinophilic cellulites, parasitic
infections (Ascaris Toxocara canis, Filariasis, Anchylostomiasis, Trichinosis,

Strongvloidiasis, Fascioliasis, Schistosomiasis).



acid (e.g. linoleic acid). In another enbodinment the mlk fat conposition of
the invention is prepared by conbining a source of c-9, t-11 CLA or a salt,
ester or precursor thereof with mlk fat. 20 In one enbodi nent the
conposition is fornmulated as a food, drink, food additive, drink additive,
dietary suppP&EHM736nutriti onal product, nedicament, pEAAHRRS000%) or
neutraceutical. Preferably, the conposition is fornmulated as a powder,

|l iquid, food bar, spread, sauce, ointnent, tablet or capsule. In one

enbodi ment the_conposition is fornulated for sal, topical, 25

ral,
subcut aneous, UhtoRgnERkadimnt theGordiEiap s sskctﬁ‘grféqw mediated; s on. In
one enbodiaﬁq]g&ﬁ t ibtd it it faBfoirh ] L Ahalgt i on or
t opi cal appli ceesl’t %%@medgidtlﬁgpg%%%m t ilgi%eaigg a}@%ﬁhﬁ%ﬂﬁf%ﬁg@if&gﬁ in:&ma ation,
pr ef er abl yul¢erativs colitisr mul at ed as an i nhal abl e powder, sol ution or aerosol.
Where the conposition is 6 W 2005/ 107736 PCT/ NZ2005/ 000096 formnul ated for
topi cal applicati Jo kool . et : ream or
lotion. In one%em ofjia%g{ 8f ﬁ@é érségénltslﬁ¥%1;%wg§{u?%g§g?&%&e)\?%n | ngga&condi tion
associ dt echrewsntitg aneonditioro rassosfatdde wkithc yone omfidre reft lenkpcyeo sinfibatio,i a, | gE
secretion,_ ai rvi@/ P renodel lin bronqc(@ﬁ.conyriﬁt | 0 .at?d rrugus
hyper secr ¢PFBRPAHA H18E; Spaartpns AiTYayy rearqdsting, SraeReoBiHIcH e 2ad PUSon i s a
st er oi d- deppedendtiot Gt stdreid sbﬂﬁif@i‘d&ﬂcdiﬁfrish@&ﬂﬁﬁﬁﬁéﬁhg 9 DENOEDA o2at hma,
severe eczema and eosi nophilic di_sorders includinqée sj nophi lic

gast r oent elt §ster oLpEFUstas Hiergof opmulk deeneched Wit Rt +hE8hHEt €steRaTdr one.

precursor thereof to a subject in need thereof. Preferably the condition is a steroid-

10  dependent condition including corticosteroid dependent asthma, severe eczema and
eosinophilic disorders including eosinophilic gastroenteritis, eosinophilic pneumonia

and hyper-eosinophilic syndrome.

The entire disclosures of all applications, patents and publications, cited above

and below, if any, are hereby incorporated by reference.

15 The term “comprising” as used in this specification and the claims means
“consisting at least in part of’. When interpreting statements in this specification and
the claims which include that term, the features, prefaced by that term in each statement

or claim, all need to be present but other features can also be present.

It is intended that reference to a range of numbers disclosed herein (for example,

20 1 to 10) also incorporates reference to all rational numbers within that range (for
example, 1, 1.1, 2, 3, 3.9, 4, 5, 6, 6.5, 7, 8, 9 and 10) and also any range of rational
numbers within that range (for example, 2 to 8, 1.5 to 5.5 and 3.1 to 4.7) and, therefore,

all sub-ranges of all ranges expressly disclosed herein are hereby expressly disclosed.
These are only examples of what is specifically intended and all possible combinations

25  of numerical values between the lowest value and the highest value enumerated are to

be considered to be expressly stated in this application in a similar manner.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a graph showing the mean number of BAL cells (+ SEM) from
healthy mice fed a control chow diet (similar results were obtained with healthy mice



Anot her aspect of the present invention provides a pharnmaceuti cal
conposition 10 conprising mlk fat enriched with ¢c-9, t-11 CLA or a salt,
ester or precursor thereof as described above, and a pharnaceutically
acceptable carrier. In one enbodi nent a pharmaceutical conposition of the

i nvention iwoheysiyi7aé ed for oral, nasal, topical, subcpiBME0ss700096

I ntramuscul ar or intravenous adm nistration. In another enbodi nent a
pharmaceutical conposition of the invention is fornmulated for 15 ingestion,
i nhal ation or topical application. In yet another enbodi nent a

phar maceut fedadn ATNIT® Tohtrd1Ndi6t) ahd OVAVEARLIéNEd inficd B HiRERENES R dhal abl e
powder, inhal able solution or aerosol. Another aspect of the present

i nventi on fseriedda Tabled(m3d to §/mice RA®IMY)-or preventing a condition
associated with one or nore of |eukocyte infiltration, 20 eosinophilia,

ai rway renodel !FiQ&eQBQsQ@%ﬁM§Me'MQHI cduilfs| WSEND dFBAPGpLd sitserk Pel ow
conprising adm nistering c-9, t-11 CLA or a salt, est'er or Br cursor thereof

to a subj ettt BAlp frave chepltler auite fedhar isentralsdiet tandf OV Ae challengedt milcey otk | on
3 . el oo N St ed i th
o OV 95 25fia] oo FALIA P RE Bt BB, 25001 00

one or Toré eukocyte 1n eosI | gE secretion
airway renodelling, bronchoconstriction and nucus hypersecretion, including

but not |i m t edFigures RAoed 2B atecgiahe Ishawing orepn les¢ln (- SEMyofdllstgen-ispegifivi | k  at
i ch | - - A I . h f,
doscr i bed EovE RS FedinrEer Mty Bt fodch bl HisP BREOLACRalieRt Fidee *°

condi tion fed expdritiiamtal dibts as described in Table 1 (n = 5 to 6 mice per group).

( Figure 3A is a graph showing the mean number of BAL cells (x SEM) from
10 OVA challenged mice fed experimental diets as described in Table 2 (n = 5 to 6 mice

per group).

Figure 3B is a graph showing the mean cell counts (= SEM) of cell types present
in BAL from OVA challenged mice fed experimental diets as described in Table 2 (n =
5 to 6 mice per group).

15 Figure 4 is a graph showing the total number of BAL cells as individual data,
and means from OVA challenged mice fed experimental diets as described in Table 3 (n
=4 to 6 mice per group).

Figure 5 is a graph showing the number of each cell type present in the BAL
( cells as individual data, and means from OVA challenged mice fed experimental diets
20  asdescribed in Table 3 (n=4 to 6 mice per group).

DETAILED DESCRIPTION OF THE INVENTION

As shown in the Examples, a CLA-enriched milk fat composition suppressed the
development of OVA-induced airway inflammation in a mouse model of allergen
(ovalbumin)-induced asthma. In contrast, normal milk fat and normal milk fat spiked

25  with a synthetic CLA product derived from safflower oil (“syn-CLA”) had no detectable
effect. Dietary administration of ¢-9, t-11 CLA in free fatty acid or glyceride form was

found to reduce lung inflammation but to a lesser degree than CL.A-enriched milk fat.

10



WD 2005/ 107736 PCT/ NZ2005/ 000096 I n one enbodi nent the condition is an
atopic condition. In another enbodinent the condition is an allergy. In yet
anot her enbodi nent the condition is an eosinophilia. In still another

enbodi ment the condition is a Th2 nediated condition. In one enbodi nent the
condition i werbertsg fromallergic rhinitis, hay feverpCT/AZALSHDO®6

rhi noconjunctivitis, urticaria, asthna and atopic eczena. |In one enbodi nent
the condition is selected fromcontact dermatitis, eczema, hives
(urticaria), allergic conjunctivitis, hay fever, allergic rhinitis, airborne
al lergies inclTi rgmt“hednd] anitk fabi rsdﬂemultenﬁeanvmdal(mammalmgnﬂle@t and

grass poII naIIe gle | at ood aIIer (e. eanut ,

shel | fi sh, ?ﬁ ?’?mﬁ ﬁ‘nﬁ"‘ ﬁlﬁd Ig?"g a‘{‘{épaét‘“? Sedl (5’P’F‘8‘PSI‘BD nsect
sting al | epgliAss dftyfeal MRAEZRBR] MilkShOInA SnhyR&HR ﬁmﬁtm) lsfv?éseﬁtedlél | ergi es,
yel | ow j acket aIIergles fire ant aIIergle nold allergies (e to

al t emari a, Taklpstioap@r i The, comppsitien pf New pidki fﬁhﬂ%é‘ﬂ‘ﬁﬂﬁmﬁ@%@: FQJm
t
P ECEEAT L U o OB, R SPRTE Y p e e

allergic bFomg:BoﬁuRnlmsnnyNaB,p’HmmsbhdéAs “Venmqnatm dima CLAS ¢dmtant of Iw&wand
epi sodic a |oed9 h e SI h||| | ne e | condition is
sel ected f%g h W%Wé’ ’a’[’) aalgﬁ@az@?@%n&@"@@%rfﬁg},tl%. anot her
enbodi ment, the e03| nophilia is selected fromeosinophilic ascites,

eosi nophi | i ¢ ceThateirhi “CLABAMhSH bilkifat” fapd Cinilk i’ endicied mithiu-9,ita 1 CLA”
gastroenteritis,  .coeliac .disease allergic caolitis, -eo ilic
esophagi ti &° ‘B@E‘i‘%&ﬁ anémg‘aﬁE&‘@%mH%es %ﬁ‘@‘ﬁgf)‘f‘?ﬁ Pff:g bﬂpﬁg&ﬂi

br qnc hijgct 8gror pRRaisBiaREedS tRarSnor@Ml rhillsfat, r@mlenﬁaﬁummai thay prepR&d tgal

I'monary eosi nophilia, Churg Strauss syndrone, pul nonary eosi nophilia,
i d| opat hi ¢ known techniques including but not limited o supplementary free fatty acid feeding of

—

pasture fed cows (32). CLA-enriched milk fat may also be prepared by supplementing

milk fat with CLA. Milk fat for use according to the invention may in one embodiment

be sheep, goat, pig, mouse, water buffalo, camel, yak, horse, donkey, llama, bovine or
15 human milk fat. Preferably the milk fat is bovine milk fat.

In one embodiment the CLA-enriched milk fat comprises at least about 2, 4, 6,

8, 10, 15, 20, 25, 30, 35, 40; 45 or 50% by weight of c-9, t-11 CLA or a salt, ester or

precursor thereof and useful ranges may be selected between any of these forgoing

values (e.g. from about 4% to about 7%). Preferably the CLA-enriched milk fat

20  comprises at least about 2% c-9, t-11 CLA by weight, preferably about 2 to 10% c-9, t-

11 CLA by weight, more preferably about 4 to 7% c-9, t-11 CLA by weight and most
preferably about 5% c-9, t-11 CLA by weight.

In one embodiment the CLA-enriched milk fat comprises CLA isomers which
comprise at least about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99% by weight c-9, t-11
25  CLA or asalt, ester or precursor thereof and useful ranges may be selected between any
of these forgoing values (e.g. from about 80% to about 95%). Preferably the CLA-
enriched milk fat includes CLA isomers comprising at least about 50% c¢-9, t-11 CLA

by weight, preferably about 70 to 80% c-9, t-11 CLA by weight.

In one embodiment, the c-9, t-11 CLA isomer may be included in a composition

30  of the invention in free fatty acid form. In another embodiment the CLA may be in an

11



hyper - eosi nophil i ¢ syndrone, inflammatory bowel disease, eosinophilic
chol angitis, eosinophilic |eukaem a and other eosinophilic cancers,
famlial (hereditary eosinophilia), eosinophilic granulom, sarcoidosis,
eosi nophi l'i a-nyal gi a syndrone, 25 cystic fibrosis, nasal polyposis,

eosi nophi | gBRLRGbiHKe. Vegener's granul omatosis, polyapd®gzdobsiobagosa,
rheumatoid arthritis, penphigus vulgaris, bullous penphigoid, dernmatitis

herpetiform s, erythema nultifonne, eosinophilic cellulites, parasitic
infections (Ascaris Toxocara canis, Filariasis, Anchylostom asis,

Trichi nosi gsterifidt ferae) rchidinBit ot InaSHed 10 medHil Sethybahd ﬁfopﬂcasiee@ 118 )anoterV\O

2005/ 107736 PCT/ NZ2005/ 000096 .1 n one enbodinment the condition is selected
from Th2 nembedientihs GhA mey being wilt foap Anshading byt nep limited to sedivim jselgs

i nf ection,a]ﬁpﬂn el 'm ' hﬂ:' % c- | CEI @t A6, L not her
aspect of the p%%gnmﬁ%g% I on reoﬂ\%i gya rre‘t: g’od for troégétalhér?g a§rrbeA5

pr event i ngbaunddmdipolyohsueb sis glyaeretonsiphinganire, sith oo mathofit dtleay ifaityydoids, to
infiltrati

n eosi pophi.lia, .| secretiqn, air r del.lin
br oncho ong‘)[l’?’i ’E‘B’%"an‘{‘]hﬁgnﬁﬁl%‘iﬁ&d Vheree r%%‘h%%#‘g?@m% ?B%FF%@ ef f ect
C g npr i fs in gﬂﬁsﬁﬂfﬁ@éﬁﬂ, B 1 ?Lgx mhy E&mé]g&ecm/iilﬁn a&aﬂnpositﬁmtcﬁ‘ ;thdihvéﬂtieﬁ.urns or
t hereof or m t enriched with c-9, t- or a.salt, ester or
precur sor M%GFI%PW%%BT%WW%%%édltqe&é?ﬁy%emr@’f’lé? pelpdingbug 8ol ti on i s
a steroi d gRideRAAERRALC dRNHALd- PodidletdnicRgidsor t i cost eroi d dependent asthma,
severe eczema and eosinophilic disorders including eosinophilic

gastroenteritis, eosinophilic tgneum)ni a__ and hyper-eqsi nophilic syndrone.
Appropriate levels of the c-9, t-11 CLA isomeér or a salt, ester or precursor

( 10  thereof may be determined, obtained and provided by a skilled worker with regard to
that skill and to the teaching of the present application.

Referring to the Examples, CLA-enriched milk fat reduced allergen-specific IgE
and IgG1 levels by 30 to 55%, and 45 to 48%, respectively, compared with normal milk
fat. CLA-enriched milk fat inhibited lung eosinophilia and lymphocytosis, whereas -

15 milk fat and syn-CLA-spiked normal milk fat had no discernible affect. CLA-enriched
milk fat inhibited goblet cell metaplasia and the overproduction of airway mucus
(features of airway remodelling), whereas normal milk fat and syn-CLA-spiked normal
milk fat had no discernible affect. The airways of mice fed CLA-enriched milk fat were
open, whereas the airways of mice fed normal milk fat and syn-CLA-spiked normal

20  milk fat were occluded with mucin and constricted.

Mice fed the highest doses of syn-CLA-spiked normal milk fat, where the
synthetic CLA isomers represented 5.3% of the diet, developed fatty liver disease. The
CLA-enriched milk fat composition had no such effect, and visual inspection of other

organs did not reveal any toxic side-effects, even at the highest doses.

25 Syn-CLA separated into its two major components, namely synthetic ¢-9, t-11
(syn-9,11 CLA) and t-10, ¢-12 (syn-10,12 CLA) CLA isomers, revealed syn-9,11 CLA
inhibited lung eosinophilia and lymphocytosis, whereas syn-10,12 CLA had no
discernible affect.

12



The entire disclosures of all applications, patents and publications, cited
above and below, if any, are hereby incorporated by reference. 15 The term
"conprising” as used in this specification and the clains neans "consisting
at least in part of'. Wien interpreting statenents in this specification and
the cl ai n5 WBi200§/10778¢ ude that term the features, pref aBEHUNBPOYHWHRIStermin
each statenent or claim all need to be present but other features can al so
be present. It is intended that reference to a range of nunbers discl osed
herein (for exan]? 20 1 to 10) al so mcorporates reference to all

rati onal nunber% Avenrighed rmille Tat Aiginished) pllergsnsgpseific 1g reponges pomppredstog, 4, 5,

6, 6.5, 7, IR 4 Al di d thin that
range (for exa “@R%Z togngqigm? aséﬁ{s@ %g gil to 4.77 néﬂ%@?hgry ore, all
sub- rangesxsohemlhhdmamguﬁcmpﬁfmsly di scl osed herein are hereby expressly

di scl osed. These are only exanples of what is specifically intended and all

possi bl e conbi o) v | ue and

t he hi ghest valnll?]ﬁeulseéllléjrrcé'rg ?ngaﬂ%%%ﬁ%?a? mgoégﬁ)zl %gc?&gggp Eﬁsggl"\?%ges dice stat ed in
this appl i osd oromorerofdevkioeyté filitamionceosinBptils 1PESESretioh, Wr&iﬁdﬂe W NGS
Figure I A aph .show.ng t he, nmean nunber . of BAL IIs % SEM from

heal t hy mi br(gn&@go GoR Bf TEa meseqadion; mad sPe?u}'ﬁe A¥d wi t h

heal thy m 6&1d1tﬁ>n§'@h81@@5&dk:ﬁ7g7§fé dJPGlérblef Ba5¢ %QQ%benEﬁdalanSdﬁhl\&ﬁﬁnG&nt rol

diet) and OVA chal | enged mice fed experinental diets as _described in Table
1 (n = 5 t &chdpptepicsenditions, Allergies; epsingphilnsiagd Thdmadiatedtorfiigns he nean cel |
counts ( SEM of cell types present

Accordingly, in one aspect the present invention relates to use of ¢-9, t-11 CLA
( 10  or a salt, ester or precursor thereof in the manufacture of a composition for treating or
preventing a condition associated with one or more of leukocyte infiltration,

eosinophilia, airway remodelling and bronchoconstriction.

In another aspect the present invention relates to use of milk fat enriched with c-

9, t-11 CLA or a salt, ester or precursor thereof in the manufacture of a composition for

15  treating or preventing a condition associated with one or more of leukocyte infiltration,
eosinophilia, IgE secretion, airway remodelling, bronchoconstriction and mucus

hypersecretion.

The ¢-9, t-11 CLA may be synthetic, derived from a natural source, or mixtures

thereof. Natural sources of ¢-9, t-11 CLA are described by Chin et al (31). In one

20  embodiment where the ¢-9, t-11 CLA is synthetic CLA, the CLA includes CLA that is
chemically modified to improve potency, stability, transport and half-life.

Sunflower and safflower seed oils, containing approximately 65% and 76%
linoleic acid respectively, are currently used as raw material for CLA production.
Optimal conditions used in commercial scale production results in approximately equal

25  amounts of the isomers ¢-9, t-11 and t-10, c-12. A safflower based product can thus
contain approximately 36% each of ¢-9, t-11 and 1-10, c-12 isomers. Minor peaks are
include the cis, cis and trans, trans isomers of 9,11 and 10,12 CLA, each around 0.5 to
1%. Traces of c-11, t-13 (which is formed from heating the t-10, c-12 isomer) and t-8,

c-10 (from heating of the ¢-9, t-11 isomer) may also be present.

13



in BAL fromhealthy mce fed a control diet and OVA challenged mce fed 5
experinental diets as described in Table 1 (n =5 to 6 mce per group).
Figures 2A and 2B are graphs showi ng nean | evels (t SEM of

al l ergen-specific |1gE and IgGl responses in healthy mce fed a control diet
and OVA chalypnieg@rissce fed experinmental diets as descpopBReogoodeddl e 1 (n =
5to 6 mce per group). Figure 3Ais a graph show ng the nean nunber of BAL
cells ( SEM from 10 OVA chall enged mce fed experinental diets as
described in Table 2 (n =5 to 6 mce per group). Figure 3Bis a graph
showi ng the nmean ewlposicion b uee Abddedif t6ethe inydrion Phey eptiondly ke r om OVA
chal l enged mce fed experinental diets as_described i able 2 (n = 5to 6

Tab
mce per gpoRIpe atilsaskonn Angoxidpnt op ogeragRntaARis i H&VFngieérg@%ﬁonﬁéﬁ?@ér9,é~r BAL
cells as i Pftiéh%’@élt,gﬁ& rgréglq%ﬂﬁ@x@t?‘f from OVA chal I enged mce fed
a escribed i

experi nment lets as n Table 3 (n =4 to 6 nice per group).
Figure 5is a glrgaph showi ng the nunber of each cell type present in the BAL
cell's as indivilduene embedimentd theemils fof om compoutien fermutedaceprling & the

cxher! TE e dlgo BRI AE A BB Skt v by el B 0P

CLA-enri cplpmtemite.l@ffea!: ofcthepdsi-i1 6hgsiluqnp:rdﬁftéﬂpm$mt ndugb}egﬁmmmaéd ta\/A;ji nduced
ion.n el of a n al buni n)-i nduce

st . 1 e gpepa el ek 1T CHA RS préioet TR AT o DAL BRS¢ h o

synthetic fdiidntar shaulat midemise etleif rugen oFadonl @iedl @nimédrcialtyiplebiied spadetito

det ectabl e | . . \ )
mixed CLA isomers and of other food sources containing relatively high levels of the t-

( 10 10, c~-12 CLA isomer.

Without wishing to be bound by theory, it is possible that other CLA isomers

(apart from the 10, 12 isomers) and that one or more trans fatty acids (in free fatty acid

or glyceride form), such as C10 to C20 fatty acids, may be contributing to the activity of

the milk fat composition of the invention. Other potentially active CLA isomers include

15 one or more of the t-9, ¢-11; ¢-8, t-10; ¢-8, ¢-10; ¢-9, c-11; ¢-11, ¢c-13; t-11, t-13; or t-9,
t-11 CLA isomers.

In one embodiment, the milk fat composition otherwise has a fatty acid profile
that corresponds substantially to the fatty acid profile of normal milk fat.

In one embodiment the CLA-enriched milk fat comprises increased levels of
{ 20  vaccenic acid. Preferably the CLA-enriched milk fat comprises at least about 3, 10, 15,
20, 25, 30 or 35% by weight vaccenic acid.

In one embodiment the CLA-enriched milk fat comprises decreased levels of
c16:0.

In one embodiment, the milk fat composition comprises normal milk fat where

25  the fatty acid profile is altered due to seasonal variation or to variations due to dietary

supplementation, as known in the art, and in a preferred embodiment includes milk fat
having the fatty acid profile of the CLA-enriched milk fat set out in Table 2.

14



effect. Dietary adm nistration of c-9, t-11 CLAin free fatty acid or
glyceride formwas found to reduce lung inflanmation but to a | esser degree
than CLA-enriched mlk fat. 10 WD 2005/ 107736 PCT/ NZ2005/ 000096 The term
"normal mlk fat"” is intended to nmean typical mammalian mlk fat

exanpl e, ni VR 2P¥(10FBbduced by New Zeal and pasture fed cRSldNZ2 5@8%%5|t|onal
anal ysis of typical New Zealand m |k fat and anhydrous mlk fat (AMP) is
presented in Tables 1 and 2. The corrposition of New Zeal and mi |k fat may

vary from seasqq to eason_.as kno the art (See for examn Ie MacG bbon
A K H, Van der %@?@%‘ ﬁ’gﬁ‘bm%’ on o SHAPRICBONC T JRES SORFURIENS\ /5 - i ot f ons

in the Qﬁ(sﬁdhrﬁseamoﬂﬁmw@)vwmae eRdifl oi\ﬂréd&t@aégradau&t 6ﬁihb&6m§5@$i‘tﬁdlﬁ&urﬁlfg Dairy
Technol ogy (2001), 56(2), 158 The ternms "CLA-enriched mlk fat" and "m |k

fat enri ch%@!a&ﬁQWﬁGI tratioiCL A" are intended to mean milk fat that
conprises a higher Ievel of c-9, t-11 CLA or a salt, 10 ester or precursor

thereof than nagrgle dhbddirhét, m@hﬁn@ﬁ& 'cSBEG’sﬁHn' Afonhﬁisemé tPreRanedLRy known

t echni ques including but not I'imted |'enentary free fatty acid

f eedi ng of isomersat ardevel tut @me(aM}han@mewmif wédOW-ﬂRMlsomgr fatmgbinhe
prepar ed by, SUPBLEFENTHAY for B Mo%{; A’%‘g&? %@ﬂlm% fxﬂhcffat%m 28ufEROr ding to

the invention nay in onée’enbo use, Wwat er
buf f al o, caltsaianuajllglﬁeehuﬁtl&e 10dohX ELA isbmdrpas dlmsseéa\mve éb&eﬂmfaﬂhe w0k fat.

Preferably k .fat bovine mlk fat. .ln one enbodi nent the

Cl A-enri ch%igwmlf ¥ PRy '&t‘ggf'é‘ﬁétfatétﬁ t 2, 4, 6, 8 10, 15, 20, 25,
30, 35, 40; 45 or 50% by weight of c-9, t-11 CLA or a salt, ester or
precursor ther eafonarthbudiafet, theanitie fat douipdaitionds @mﬂeccbdtlﬁtenﬁam@mau@il t hese

f or gm n(? levels of CLA in milk by feeding a milk producing mammal with a diet enriched in at
least one fatty acid (e.g. linoleic acid). See for example the method described by

Harfoot et al (32).

In another embodiment, the milk fat composition of the invention is prepared by

combining a source of c-9, t-11 CLA with milk fat.

15 A composition useful herein may be formulated as a food, drink, food additive,
drink additive, dietary supplement, nutritional product, neutraceutical, medicament or
pharmaceutical. Preferably, a composition of the invention is formulated as a powder,
liquid, food bar, spread, sauce, ointment, tablet or capsule. Appropriate formulations
may be prepared by an art skilled worker with regard to that skill and the teaching of

20 this specification.

The present invention also provides a pharmaceutical composition comprising a

CLA-enriched milk fat as described above and a pharmaceutically acceptable carrier.

Another aspect of the invention provides a method for treating or preventing

conditions associated with one or more of leukocyte infiltration, eosinophilia, IgE

25  secretion, airway remodelling, bronchoconstriction and mucus hypersecretion, including
those listed below, comprising administering c-9, t-11 CLA or a salt, ester or precursor
thereof or milk fat enriched with c-9, t-11 CLA or a salt, ester or precursor thereof to a

subject in need thereof.
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values (e.g. from about 4% to about 7% . Preferably the CLA-enriched mlk
fat 20 conprises at |east about 2% c-9, t-11 CLA by weight, preferably about
2 to 10%c-9, t- 11 CLA by weight, nore preferably about 4 to 7%c-9, t- 11
CLA by weight and nost preferably about 5% c-9, t-11 CLA by weight. In one
enbodi ment {eefsutrBeeri ched m ik fat conprises CLA i songggnadiosiddooseonpri se
at | east about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99% by wei ght c-9,
t-1 1 25 CLA or a salt, ester or precursor thereof and useful ranges may be
sel ect ed between any of these forgoing values (e.g. fromabout 80%to about
95% . Preferabl 'Phlishﬁle%t @Fthé ﬁlhadmmp}dmfeah meitldud esatidglori onpri sing
at | east about 50%.c-9, CLA . by weig referably about 70 to 80%c-9,
t-11 CLA b@toméucgmmoq ﬁorammgnqsi@amﬁtémg cﬁhélkfﬁ A pr ¢ salt, epler ox BrPEVISPRRY be
|ncluded| | f.. e form In
anot her o |rrent tﬁhemc (}r;%l/ﬂbegi ?gladr?f\A 1&%%%’5650/? B %‘t%eé?ﬁ\@foos/ 000096
esterifi edSLfomcmn neasll theienf) b tonm embbdimente thet aiomtcloydmoetlhwlecmﬂj fromopy|

esters noth ment, the,CLA nmay . .be i salt .for cl udi ng but
not Ilrr? t eﬁl rﬁté?'ackf’%er 3?9810251’??(90%‘3'1"{09“%? Qm%%ﬁ‘tgﬁthfn %%&ment one or
nore c-9, écz&ﬂ;a.CLA rml ecul es may be bound to a polyol such as gl ycerol or
sphi ngosi ne, with or vm'thout ot her fatty acids, to 5 formnono-, di- or

tri-glycerides faqr Ot her, enbodl nme. t tures of these
Forme of e 0.t Ao AR aprdsiod Vi BRGtean? A S RGN BIGHEATE A mB Ak
i nvention. mofe @mﬁmﬁ fa ﬁﬁﬁﬁﬁh&fﬁﬂémﬁhn%e&kkhﬁloér Rim#r. 9 Préferkdd Codefpdion be

provided incl ud| ng but not |imted to vaccenic acid (trans-1I|-octadecenoic
aci d) . animals include cats, dogs and horses.

( 10 Another aspect of the invention provides a method of treating or preventing an
allergy comprising administering c-9, t-11 CLA or a salt, ester or precursor thereof or
milk fat enriched with ¢-9, t-11 CLA or a salt, ester or precursor thereof to a subject in
need thereof. In one embodiment, the allergy is selected from contact dermatitis,
eczema, hives (urticaria), allergic conjunctivitis, hay fever, allergic rhinitis, airborne

15 allergies including tree (e.g. birch pollen), weed (e.g. ragweed), and grass pollen
allergies, latex allergies, food allergies (e.g. peanut, shellfish, milk protein), drug
allergies (e.g. to penicillin), insect sting allergies (e.g. honeybee allergies, wasp
allergies, hornet allergies, yellow jacket allergies, fire ant allergies), mold allergies (e.g.
to alternaria, cladosporium, aspergillus, penicillium, helminthosporium, epicoccum,

20 fusarium, mucor, thizopus, and aureobasidium), dust mite allergies, animal allergies
(e.g. household pets such as cats and dogs), allergic bronchopulmonary aspergillosis,
occupational asthma, and episodic angioedema with eosinophilia.

Another aspect of the invention provides a method of treating or preventing

eosinophilia comprising administering c-9, t-11 CLA or a salt, ester or precursor thereof

25  or milk fat enriched with c-9, t-11 CLA or a salt, ester or precursor thereof to a subject
in need thereof. In one embodiment, the eosinophilia is selected from airway, lung,
blood and skin eosinophilia. In another embodiment, the eosinophilia is selected from
eosinophilic ascites, eosinophilic cellulitis, eosinophilic fasciitis, eosinophilic
gastroenteritis, coeliac disease, allergic colitis, eosinophilic esophagitis, eosinophilic

30  pancreatitis, eosinophilic pneumonias, bronchiectasis, eosinophilic synovitis, nasal

eosinophilia, tropical pulmonary eosinophilia, Churg Strauss syndrome, pulmonary
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Appropriate levels of the c-9, t-11 CLA isoner or a salt, ester or precursor
10 thereof may be determ ned, obtained and provided by a skilled worker with
regard to that skill and to the teaching of the present application.
Referring to the Exanples, CLA-enriched m |k fat reduced allergen-specific

| gE and | g/ 20084735 by 30 to 55% and 45 to 48% r espdi/NZ2PeF/00@W&¥hpar ed
with normal mlk fat CLA-enriched mlk fat inhibited |ung eosinophilia and
| ynphocyt osi s, whereas 15 m |k fat and syn- CLA-spi ked normal m |k fat had no
discernible affect. CLA-enriched, m ]k fat inhibited goblet cell netaplasia

and t he ovessispphilint idipatbic hynersgsinapbilis synfome, ialamynatary, keyelr disessel | i ng)
wher eas no i : SYShifid-AusR) +0 70 .

di scer ni bl éeorg% }?}{eﬂ(l:ét &oﬁﬁﬁgnginér%sgé@u% )i c}é‘b‘?%‘g %ﬁsﬁmﬂgﬁ%&eﬁ%ﬁamr e
open, wher(a=sditdrg ensinophika)pfeosinaphilicegramdonral sarédidosisateosinaptaliaam@ilgias pi ked
normal 20 m,| k fat rﬁboccl uded wi th nucin .an .const.ri.ﬁte Mce fed the
hi ghest doYBYOBE: SHHuE AbOSES FSHo ARIPOSI: |EOFEPP PR SRTEHS i ¢ aLA

| somer ss 1 eghaaehiteds, poBiktaitistivaod] seumsiordedraipiti, feaiphipub vuigeriglibaRame. The
CLA-enriched mlk fat composition had no such effect, ,and visual inspection
of other RFPRHOIdy; dermafitis, beypetiforgis, rphema Jpgifoane. gesinophifisncelitlitehe hi ghest
doses. 25 stfclihf r i o ' 1YY g synt hetic
oo - 11 PYBISRSRRR GhRE Tt Sl BuRRSR! ASORARERS Y, SRR "

reveal ed sYtongyloidiasisAFascioliasis, Seldstbsomdasishsi nophi | i a and | ynphocyt osi s,
whereas syn-10, 12 CLA had no discernible affect. 12 W 20051107736

PCT/ NZ2005/ 000088 ther aspect of the invention provides a method of treating or preventing a
10 Th2 mediated condition comprising administering c-9, t-11 CLA or a salt, ester or

precursor thereof or milk fat enriched with c-9, t-11 CLA or a salt, ester or precursor

(

thereof to a subject in need thereof. In one embodiment, Th2 mediated conditions are
selected from Th2 mediated asthma, allergies, eczema, microbial or parasite infection,

and autoimmune diseases including ulcerative colitis.

15 Another aspect of the invention provides a method for treating or preventing a
condition selected from those listed above with “steroid sparing” effect comprising the
administration of ¢-9, t-11 CLA or a salt, ester or precursor thereof or milk fat enriched
with ¢-9, t-11 CLA or a salt, ester or precursor thereof to a subject in need thereof. In
one embodiment, the method allows the dose of any steroidal medication being

20  administered to a subject to be reduced. In another embodiment, the invention provides
a method for the treatment of a steroid-dependent condition such as corticosteroid
dependent asthma, severe eczema or other eosinophilic disorders including eosinophilic

gastroenteritis, eosinophilic pneumonia, and hyper-eosinophilic syndrome.

As used herein, the term “steroid sparing” is intended to mean that the dose of
25  steroidal medication administered to a subject is able to be reduced to a level below that
administered before the subject began taking a composition of the present invention.
Preferably the dose is able to be reduced by at least 10, 20, 30, 40, 50, 60, 70, 80 or

90%.

The ¢-9, t-11 CLA and milk fat compositions useful herein may be formulated to
30  allow for administration to a subject by any chosen route, including but not limited to
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‘CLA-enriched mlk fat dimnished allergen-specific Ig reponses conpared to
normal mlk fat and syn-CLA whereas free fatty acid and triglyceride forns
of CLA isomers had no significant effect. Thus, the CLA-enriched mlk fat
conposition described herein is able to reduce 5 one or nore of |eukocyte

infiltratiaon osinophilia, |IgE secretion, airway reno '
2@1{5?18;79@ . %1'/1&@8?5/000096

bronchocon§Wpi nd nmucus hypersecretion, and so i s use as a therapy
for conditions where reducing one or nore of these states is beneficial.
Such conditions include atopic conditions, allergies, eosinophilias and

Th2- nmedi at C hti A | Y, S pr.es L.avention
rel ates to&glé e%o ’c-tg,&%?li 1 &%ﬁt%ll &%J ourlﬁ%mg'g@ fﬂ? (ﬁa}g{a g?ﬁogg’ erre a?ésn(t)érrglt hereof in
t he manuf asdministredona T plsdrinb@ntiéab compaesition o therinveptieny may ba dormutateddi t i on

associated wth one or_nore of |eukocyte infiltration, eosinophilia, airway
remodel | i ng™4FEPEPBHE WB&‘BWE‘E"?‘F_ y %‘i’??p'%/l?ie SHIRIFYLP ‘E&"ﬁgﬁtmtcﬁ’éw&r ?E@FF@ i nvention
rel ates t OwithereRdrd Mol thefl Alen8dl kGiile bf iddiniSirati@n dnd1dtakdaf Pharaddltical €Ster or
precursor thereof in the manufacture of a conposition for 15 treating or

pr event$ ngpracissnipn ¢xemples & sempesitipngitthe inyention a3 be adminiderrd eplly as a
infiltrati | ORI ehian, '-tx\@% 1%5% hdtloR9Sni

bronc hocongw(lieg’ﬂ?c{)uﬁgan tr?gg%#gﬁgh@tggélgéu ?‘gtaf‘g‘# té{"c- q)(?tkh.lf? %P}&blr%ay be
synt het i ¢, foimnlatiens fmaymcentaint additionsb agents asr raguired, r imsludinge emolsifyibgt ur al
sources of c:9,.1- CLA are described, by in et a . .ln qQn 20
enbod ment 24REnE lvelite”p (S8 gt et bR Sy Blenb ot iielifiges o
that is cHhesyedqnhodifieddishstatbdt,pulsedr @ ¢ontiliedrddsase.stability, transport and
hal f-1ife. Sunflower and safflower seed oils, containing approxi mtely 65%

and 76({ . . . . .
{ 0 The compositions can also be administered by inhalation (orally or intranasally),
and are conveniently delivered in the form of a dry powder inhaler or an aerosol spray
presentation from a pressurised container, pump, spray, atomiser or nebuliser, with or

without the use of a suitable propellant as known in the art.

In one preferred embodiment, a composition for use according to the invention

15  isformulated for ingestion, inhalation or topical application.

The compositions useful herein may be used alone or in combination with one or
more other therapeutic agents. When used in combination with another therapeutic
agent the administration of the two agents may be simultaneous or sequential.
Simultaneous administration includes the administration of a single dosage form that

20  comprises both agents and the administration of the two agents in separate dosage forms
at substantially the same time. Sequential administration includes the administration of
the two agents according to different schedules, preferably so that there is an overlap in
the periods during which the two agents are provided. Suitable agents with which the
compositions of the invention can be co-administered include bronchodilators e.g. beta-

25 2 agonists, anticholinergic agents, or anti-inflammatory agents e.g. inhaled steroids,
intranasal steroids, steroid creams and ointments, oral steroids and leukotriene

antagonists and 5-lipoxygenase inhibitors, and other suitable agents known in the art.

In one embodiment of the invention, a pharmaceutical composition of the

invention further comprises, or is formulated for administration (simultaneous or
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linoleic acid respectively, are currently used as raw material for CLA
production. Optimal conditions used in commercial scale production results
i n approxi mately equal 25 amounts of the isoners c-9, t-11 and t-10, c-12. A
saf f | ower based product can thus contain approxinmately 36% each of c-9,
t-11 and t-10, c-12 isonmers. Mnor peaks are include the cis, cis and
trans, trarSOResHEI78s of 9, 11 and 10, 12 CLA, each ar oun®@CO/NZ2905/0000%%, Tr aces
of c-11, t-13 (which is fornmed fromheating the t-10, c-12 isomer) and t-8,
c-10 (fromheating of the c-9, t-11 isoner) may al so be present. 13 WO
2005/ 107736 PCT/ NZ2005/ 000096 A conposition for use according to the

i nvent i on seapntiAl; Mithapn pednt selaeted fompbronchodilatpraqearticosistoids; langiagtimg or ot her
agent abl . ' . O s khdwirhf) salt, ester or
precur Sm%ﬁ%&g@%ﬁgﬁ%ogﬁgé %ﬁ@ggﬁ%gg@k{]ﬁgﬁ%gﬁeﬁsﬁ or co?rpa%'si tion for use
according to the 5 invention is substantially free of the t-10, c-12 CLA

i somer whi ch méditiensllyalit ie cottemplatedtthattd vempdsitiont inoficcordence- ithtthd 1 CLA
isomer if.it j.s present | [ l.evel s conpared to e_anou of.. the c-9,
L0 cLa i BPEBE R bl agiiond s RS rhih B AT bet®ht Lot o s
shoul d5ni #o aestgedt epartisife itstanoesn Fan baple; tHerapesticalgbnts hat@petde Sy het i ¢

m xed CLA isgpers _.and ?f of her food sources, containing relatively high

| evel s of OF Altteyent fagets of the disoaseprecess spayibe UsGdk hout wi shing to be bound by
theory, it is possible that other CLA isoners (apart fromthe 10, 12

i somrers) and t ARtwillrR #pprebted, the Aok dfahd dondfokitien bdminfstees, Hatderiogdef d  or

glyceride form, such as C 10 to C20 fatty acids, nmay be contrjbuting to the
activity @fminiStration, and the general administration Tegime may differ between subjects

depending on such variables as the severity of symptoms of a subject, the type of
10  disorder to be treated, the mode of administration chosen, and the age, sex and/or

{
general health of a subject. However, by way of general example, the inventors
contemplate administration of from about 1 mg to about 1000 mg per kg body weight of
a milk fat composition of the invention is administered per day, preferably about 50 to
about 100 mg per kg per day. In one embodiment, about 1 g to about 30 g of a milk fat

15 composition of the invention is administered per day, preferably about 3 to about 7 g. It
should be understood that a composition comprising c-9, t-11 CLA, rather than the

" CLA-enriched milk fat of the invention, may be administered in a lower daily dose than

a CLA-enriched milk fat composition of the invention. For example, in one
embodiment, the inventors contemplate administration of from about 0.05 mg to about

20 50 mg per kg body weight of a pharmaceutical composition of the invention comprising
( c-9,t-11 CLA.

It should be appreciated that administration may include a single daily dose or
administration of a number of discrete divided doses as may be appropriate.

As used herein the term “treat” and its derivatives should be interpreted in their

25  broadest possible context. The term should not be taken to imply that a subject is
treated until total recovery. Accordingly, “treat” broadly includes amelioration and/or
prevention of the onset of the symptoms or severity of a particular condition; for
example reduction in leukocyte infiltration or eosinophilia, lesions, or preventing or

otherwise reducing the risk of developing an allergic response, or disease symptom.
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the mlk fat conposition of the invention. Qher potentially active CLA

I somers include 15 one or nore of the t-9, o-11; c¢-8, t-10; c-8, c-10; c-9,
c-11; o-11, c-13; t-11, t-13; or t-9, t-11 CLAisoners. In one enbodi nent,
the mlk fat conposition otherwise has a fatty acid profile that
corresponds substantially to the fatty acid profile of normal mlk fat. In
one enbodi N 2WHWIBEA-enriched nil k fat conprises i ncr BaYREPUPAE of 20
vaccenic acid. Preferably the CLA-enriched m |k fat conprises at |east about
5, 10, 15, 20, 25, 30 or 35% by weight vaccenic acid. In one enbodi nent the

CLA-enrich mlk fa onpri ses decreased |levels of ~ ¢cl16:0. In one
enmbodi rrent?gﬂ?é‘nﬁﬁf"%;’@%? tl??ﬂﬁ*;)b%‘f"ﬂ‘ﬁ?? ¢ srepvenance ofood respiraterys heplthftr e 25 the

fatty aci dseptifbé InfividuaR!ang belisl Rarhifa AR ARENBIprovektical i O or to variations due
to dietary supplenentation, as known in the art, and in a preferred

enbodi ment includes mlk fat having the fatty acid profile of the
CLA-enri ched niltikhqwld bs amdessiood thatra ipersorp of erdinary skilign tieragevill be able

PCTI Nz2005 ' .ot he .1 i 1 . cQnpri ses
one or nor %@ﬁgﬁd%lue%#s}ﬂ%snh%ﬁﬁn’ag aEEt %%Q{dgg)nt&g)m%% %Ih&)glrlge\l(/ﬂeskltla 5‘%?, fr?)educe
degr ada$ i odeterimindwn effetivesintdunhofdipompgsitiet afithig énventicaf fora gizelndondiipbn.at i on. | n
one enbodinent, the mlk fat conposition conprises the t-10, c-12 CLA 5

. | i : . | . qQf _the.ft- -12 CLA
somer found i e Sineoof frehfeRe i AR b sl nontifitd e W, 00 ai von:
the ml k f edferemepothe followihgexamples.

EXAMPLES
Mice

10 Eight to nine week old male and female C57BL/6 mice (University of Auckland,
New Zealand) were kept on an ovalbumin (OVA)-free normal mouse chow diet from
weaning up until they were assigned to a particular diet (control or experimental diet).
Each diet group (n = 6) contained an equal number of male and female mice.
Throughout the study period mice were kept in an air-conditioned room with controlled

15  humidity, temperature, and a 12h light:dark cycle.

Diets

CLA-enriched milk fat was prepared by supplementary free fatty acid feeding of
pasture fed cows according to the method of Harfoot et al (32). The experimental diets
were prepared using as a base the powdered AIN-93G formulation (33).

20 Healthy control mice were maintained on an unmodified AIN-93G diet and/or
mouse chow. Soybean oil (which contains no CLA) was the dietary fat source in the
AIN-93G diet. The final fat content of all treatment diets used in the Examples was
maintained at the same level as the fat content of the control AIN-93G diet by reducing
the soybean oil content of the treatment diet as required.

25 For Examples 1 to 3, two treatment diets were prepared where the AIN-93G diet
was supplemented with 5% w/w of either normal milk fat or CLA-enriched milk fat,
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substantially free of the t-10, c-12 CLA isoner, as discussed above, except
for the t-10, <c¢-12 CLAthat is naturally present in the mlk fat itself. In
one enbodi nent, the mlk fat composition is produced by enhanci ng natural
10 levels of CLAin mlk by feeding a m |k producing manmal with a diet
enriched in at |east one fatty acid (e.g. linoleic acid). See for exanple
t he met hod wexessilbeds by Flatfoot et al (32). In anot hescienipoeioomes ., t he

m |k fat conposition of the invention is prepared by conbining a source of
c-9, t-11 CLAwith mlk fat. 15 A conposition useful herein nmay be

formul ated as a food, drink, food additive, drink additive, dietary

suppl enentandrib¢ soybeaneil conenitirsdycedesuth Hae titei ol fatnwdicntiothe dists was

phar maceuticgl . Cgr ef erably, a conposition of the invention is fornul ated as
a powder, YI°MH8PY, food bar, spread, sauce, ointment, tablet or capsul e.
Appropriate formul ations may be prepared by an art skilled worker with
regard to that .RkEkelim;ﬂém{of@ghﬁmﬂiﬂﬁﬁtdﬁtsw&@lptrépih&dmfét_ﬁégmﬁgﬂ-di&! The
present invention al so provides, a pharnaceutical c¢onposition conprising a
CLA- enri ch¥&gf ?HPP{%mPB‘P‘?é’é’ %% h 8H 7%8&‘(9/@)@??3‘ SUPR Pfrgr&&"id{‘in&&q ¢Lécceptabl e

carriers  ARehdGhildBRof hofal blifk A NpaRE Wil Ry AULEASLA pRERLORRH{Qf fép et i ng or

preventing conditions associated with one of nore of "I eukocyte infiltration,

eosi nophi | safflowegpil (24P Y1 andnthe s0ybaanyoil conbenst ir¢dupeesl sush et asctotad fati ct i on and

mucus hype ' Lncl.udi those |isted bel ow, conprising

adm ni st er5.°?%geﬁf:‘§3‘?60@9‘ﬂ"1&‘f{’%8$&& salt, ester or precursor thereof or mlk

fat enriched with c-9, t- 11 CLA or a salt, ester or precursor thereof to a
For Example 8, five treatment diets were prepared where the AIN-93G diet was

supplemented with 0.07% (w/w) of synthetic ¢-9, t-11 CLA in free fatty acid or

10 triglyceride form, synthetic 1-10, c~-12 CLA in free fatty acid or triglyceride form
(Indofine Chemical Co., Hillsborough, NJ), and the soybean oil content reduced such
that the total fat content of the diets was unchanged.

The compositions of the normal milk fat, CLA-enriched milk fat and syn-CLA

spiked milk fat used in the treatment diets are summarised in Tables 1 to 2. Data in

15 Tables 1 to 2 was obtained using FAMES, extended FAMES, CLA and milk fat
analyses known in the art.

Table 1 - CLA content of treatment diets

Component Normal CLA-enriched syn-CLA spiked

(Yo wiw) (% wiw) (% wiw)

| CLA-9,11  ¢9,t11CLA 1.17 5.04 237
‘ CLA-A 0.1 04 0.09
CLA-10,12 10, ¢-12 CLA . ; 1.29

CLA-B | 0.09 021 0.1

CLA-C+  20:1 0.13 0.00 0.23

CLA-C' 0.00 0.15 0.00

CLA-D 0.1 © 025 0.13

CLA-E 0.13 029 0.25

TOTAL CLA (all forms) 1.59 6.34 4.24
Ratio 9,11 to Total 73.58 79.50 55.90
Ratio 10,12 to Total 0.00 0.00 30.42
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subject in need thereof. 15 WD 2005/107736 PCT/ NZ2005/ 000096 Thus, one
aspect of the invention provides a nethod of treating or preventing an
atopic condition conprising adm nistering c-9, t-11 CLA or a salt, ester or
precursor thereof or mlk fat enriched with c-9, t-11 CLA or a salt, ester
Oor precursayobdeidis to a subject in need thereof. |n pgrenz0dBoclovent, the
atopic condition is selected from5 allergic rhinitis, hay fever, atopic
rhi noconjunctivitis, urticaria, asthma and atopic eczenma. A "subject' 'in
accordance with the invention is an animal, preferably a manmal , rmre
preferably a manmal i an conpani on ani ”%rﬂ&l humapp ABafichkd €4y ﬁqu@

ani mal s i (&impmentit s, dogs and horses 9 not her t of t ent| on
provi des a nethod of treating or pre t“f“'g '?31?/ corrpr

adm ni stering CFOTAL CLA/GIlAffr a salt, 169t er or pr6c34rsor therem4 or mlk

fat enriched WI dﬁﬁ{;&%‘?ﬁl CLA or a s ester or ecursor tgﬁeof to a

subject in I n one enbod nt t he alq rgy is sel ed from
cont act der rrat | 10,12, CLAMEKER, hives (urtipcaria), allergic conjuncggvitis, hay

fever, al Wrch
ergre ITEX gllergles

Pgl)::legl) I ertgma&m(ﬁ gn epﬁ'smtﬂt“ » mleaisl t%eiémme%\ﬁds messentennrb)n, arfisung belp thegi es {e. g.
to penicill |n ct sting allergies (e.g. honeybee allergies, wasp
allergiestd ergles yel l ow jacket allergies, fire ant allergies),
nold allergies (e. g. to alternaria, cladosporium aspergillus, penicillium
hehni nt hosphlé 2OEx@Rd6OReYy Acids as determined by FAME analysis
( Fatty Acid (1;:1:;1) CL&e:f/::;md syn-((o,‘/lo,?v :.))lked

c4:0 3.2 3.2 3.48

¢6:0 2.3 1.7 2.16

c8:0 1.3 1 1.22

c10:0 2.8 22 2.66

cl0:1 0.3 0.2 0.29

c12:0 3.2 25 3.07

cl2:1 0.2 0.1 0.07

c13:0br 0.1 0 0.08

c13:0 0.1 0.1 0.08

c14:0 br 0.2 0.1 0.14

c14:0 10.9 9.1 10.53

f" cl4:1 0.9 0.8 0.9

c15:0iso br 0.4 03 0.36

¢15:0 ante-iso br 0.6 0.6 0.54

c15:0 1.3 12 1.28

cl6:0 br 0.2 0.2 0.22

c16:0 © 306 19.7 29.97

clé6:1 1.8 3 1.68

¢17:0 iso br 0.6 0.6 0.51

¢17:0 ante~iso br 0.4 0.5 0.4

cl17:0 0.8 0.5 0.89
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20 fusarium mucor, rhizopus, and aureobasidium, dust mte allergies,

aninmal allergies (e.g. household pets such as cats and dogs), allergic

bronchopui nonary aspergillosis, occupational asthma, and episodic

angi oedema with eosinophilia. Another aspect of the iny [ rovj des a

met hod of t‘ygﬁ?"r”/ﬂg%ﬁsr preventing eosinophilia conpri sipﬁg'%ﬂqsﬁi’@%eri ng c-9,

t-11 CLA or a salt, ester or precursor thereof 25 or mlk fat enriched with

c-9, t-11 CLA or a salt, ester or precursor thereof to a subject in need

t hereof. I n one enbodi nent, thlﬁ eosi nophilia is s,elllect ed from ai ryvaé, | ung,

bl ood andﬁk%rhg@si nophi lia. I'N3Bt her e wareked he oBarGhAMPIKd | S

sel ected from eosinophilic ag% whe), cosi nopH wéw)xel | uliti % eds) nophilic

fasciitis, 2_99 nophiTic gas ro§ eriTi’s, coelly; | SEASE, ccolitis,

eosi nophi |°I1 "“esophagitis, eosin %hi lic 30 pancré&atitis, eosin

pneunoni agl180ronchi ectasi s, eosimephilic synovi4d s, nasal eomyasophilia,

tropical p nary cosinophilia urg Strauss ndrome, pul mppnary 16 WO

2005/ 1077§gk=g‘)@19aN22005/ 000096 B%gihnophi lia, i él]s%pat hi ¢ hypepl-f@ési nophi | i c

syndrone, digflpgmmatory bowel di gemase, eosinopiybic chol angit g

eosi nophilic | eukaem a and ot her eosinophilic cancers, famlial (hereditary

eosi nophi I8 n-@osi nophi | i ¢ graddl oma, sarcoi ddsi s, eosi nophi 128- nyal gi a

syndr one, cqggtd_g: fibrosis, nasalygol yposis, eogjpophil neningphks, Wegener's

5 granul omatosis, polyarteritis nodosa, rheumatoid arthritis, penphigus

vul gari s, dd8Rlconi(CLidgnphi goid, dematitis herpétifornmis, erytBéhm

mul tiforne %qrs‘]i:ggghi i.c cellul ibes, parasiti COi nfections ( gﬁtri s Toxocara
i - ¥

cani s, Fi |cgﬁl as

| ostom asis, Trichinosis, Strongvloidiasis,
Fasci ol i asi28:0 Schi st osom asi s). 0.2 0.1 0.04
c20:1 n-11 0.1 0.1 0.14
c20:1 n-9 0 0.1 0
c20:2 n-6 0 0 0
c20:3 n-3 0.1 0 0.05
c20:4 n-6 (AA) 0.1 0 0.06
c20:3 n-3 0 0.1 0
c20:4 n-3 0.1 0.2 _ 0.04
c20:5 n-3 (EPA) 0.1 0.2 0.08
c22:0 0.1 0.1 0
c22:1 n-13, n-11 0 0.1 0
¢22:2 09 0 0
(, c22:4 n-6 0 0
c22:5n-3 0.1 0 0.09
c24:0 0 0 0
c22:6 n-3 (DHA) 0 0 0
c24:1 0 0 0

Nate: c18:1 n-7 provides an estimate of the c18:1 trans fatty acid content

Fresh diet was provided biweekly, and mice had free access to food and water
throughout the study. The body weights of both female and male mice remained
relatively constant irrespective of which diet they were fed , differing by no more than

5 22%. Any differences in net weight gain were pot statistically significant, except the
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Anot her aspect of the invention provides a nethod of treating or preventing
a 10 Th2 nedi ated condition conprising adm nistering c-9, t-1I CLA or a
salt, ester or precursor thereof or mlk fat enriched with c-9, t-11 CLA or
a salt, ester or precursor thereof to a subject in need thereof. In one
enbodi nent, Th2 nedi ated conditions are selected from Th2 nedi ated ast hma,
allergies, WORMAYTRE crobial or parasite infection, antCH80¥HEhe

di seases including ulcerative colitis. 15 Another aspect of the invention
provides a nethod for treating or preventing a condition selected from

thosellste Q th,"s spari ng" | si.hg t

adm ni st ral? %Qelgﬁ‘?:mt 1’%8(':@%?0 e@@d%sg%f &ie‘g'? géchggr}%%i%r‘%& Qﬁ%y eof or
mlk fat eintieased@P <WidSHcempared toltﬁos%t\nﬁres fedsthd mghastews of ChAagHelear t her eof
to a subject,in need t g rle one_ enbodi nent e method all ows the dose

of any steldkdd f%‘OWWFﬂeé‘?gﬁ“ef Yal lstony (e thegvierpe

reduced. Ima@fég{amhlcgnbodl rrent, the invention provides a nethod for the

treatment of a steroid-dependent condition such as corticosteroid dependent
asthma, severe eczemm or other eosinopbilic disorders including eosinophilic
gast r oeht &?Wl@aﬂ%%n%@bﬁgm eposmapprinesl and hyper - eosi nophi lic syndrone. As
used herein, the term"steroid sparing” is intended to nean that the dose of

25 steroi dal mesigaldigs 3w &H&&nﬁﬁ daﬂ&ﬂao@gmlﬁestcdll%a@cblvﬁﬁletataevern?duced to a

| evel bel ow t hat adm ni stered before the subject began taking a cdonposi tion
of the preptiorto assigamented micerto padicalpr gi ewhéeﬁqnag@wpécs@nlaaasscgnbédmeed by at

composi t] ofge daruAwl S heiedhots Gy ufidiins B30 R B o SR AR O 21 G
to a subj eabuthin grade IRigma Chemicel Co.nBH Logis) MO)uomptexed with Ladg bf)ImJect
(, 10 Alum (Al(OH);/Mg(OH);; Pierce Rockford IL) in a total volume of 100 pl of PBS on
days 0 and 14. Two weeks after the 2nd injection mice were anaesthetized by i.p.
injection of a mixture of ketamine and xylazine (Phoenix, Auckland, New Zealand), and
challenged intranasally with 100 pg of OVA in 50 pl of PBS. Undiseased control mice
were immunized and challenged with PBS using a similar regime. Body weights were

15  determined, and blood, bronchoalveolar lavage (BAL) fluid, and lung tissue samples
were collected 6 days after the intranasal challenge. Blood was collected by cardiac
puncture after deeply anaesthetizing mice by i.p. injection of a mixture of ketamine and

xXylazine. Serum was separated from blood samples, and stored at -80°C.
Assessment of inflammatory cell infiltration into the lung

20 Bronchoalveolar lavage was performed immediately after euthanasia by flushing
Iml of PBS containing 1% heat inactivated fetal calf seram (lavage buffer) thrice
through the lung and airways of mice via the cannulated trachea. The recovered BAL
was pooled for each animal, centrifuged at 1,500 rpm at 4°C, and the supernatant stored
at -80°C. The cell pellets were resuspended in 1 ml of lavage buffer, and total cell

25 numbers were counted using a hemocytometer. BAL cells were centrifuged onto poly-
L-lysine-coated glass slides using a cytospin, and stained with Diff-Quik stain (Dade
Behring Inc. USA). Differential cellular counts were made by counting > 300 cells
under light microscopy (Nikon E200 microscope), using standard morphological

criteria.
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17 WD 2005/ 107736 PCT/ NzZ2005/ 000096 oral, nasal, topical, subcutaneous,

I ntramuscul ar, intravenous, or parenteral admnistration. Thus, a
pharmaceutical conposition of the invention may be fornmulated wth
appropriate pharnmaceutically acceptable excipients, diluents or carriers

sel ected wybhossagasg to the intended route of adm ni sty@inDRsaRchoct andar d
pharmaceutical 5 practice. For exanple, a conposition of the invention can
be admi nistered orally as a powder, liquid, tablet or capsule, or topically
as an ointnment, creamor lotion. Suitable fornulations may contain

addi ti onal Hxgrehémiseig requi red, including emulsifying, antioxidant,
flavouring or colouring agents, and nay be adapted for inmmediate-,

del ayed-, nodif t ai ne v ul controlled-re se The
conposi ti ons cfﬁﬁ%wg%?@ %téotb%%@"‘b%? ‘Y‘Eﬁﬁ%?‘i’?}ﬁly pv@&tcean

i ntranasal dtytkd at -80P¢ RF FrofeRADMRIWER bt Bl %ary@s" THe ieft 15&@ of Gingd MErediddy pPoWder
i nhal er or an aer gsol spray resent ation froma pressurr sed cont ai ner,

punp, spr ap, 4% merefesmaldgiydadn .1 3 PBSypkh7.4} overpiehoad embedded eigllerdnsyi t abl e
ropel g osition
For "use acurytih it RupBndé LompdinIOCR, TS k) AR Filen o do2POS!

i nhal at i onumgi mryps&cabning)pforcamnmmohmhdlermsm'osrorr mnsparaﬁ'l.’nulfoherrmhme may be
used al on i nation With one.o he gents.
When usco TRORBRUGERG PO oath e apine B Eo b O SRE SRS 2 s o
of the twoSagenohition by Danss Méthod Taradssin wdaedtleaémophﬁl gﬁaﬂuleammtb%

adm ni stratjon, includes, the adm Ilon of a, single dosage, form that 20
conpri ses Wik AlcigdBlne-Periodic ﬁ@dﬁfﬁﬁﬁ%g}%ﬁ%ﬁmb?f Q"Hgmld\ﬁﬁu'é gastcinsiand separ at e

dosagey| or Wentification of goblet cells.

Measurement of OVA-specific immunoglobulins

OVA-specific IgGl in serum samples was measured by standard ELISA
employing 96 well microtitre plates (Nunc Maxisorp). Plates were coated with 100 pl of
0.1 M carbonate buffer, pH 9.5, containing 10 pg/ml of OVA (Sigma) overnight at 4°C.
15  After 3 washes with PBS-T (PBS with 0.05% Tween-20) plates were blocked with 200
Bl of 3% BSA in PBS, pH 7.2, at room temperature for 90 min. One hundred microlitres
of each serum sample (diluted 1:40) was added in triplicate to the wells, and incubated
for 2 h at 37°C. Wells were washed four times with PBS-T and 100 pl of goat anti~
mouse IgG1-HRP conjugated antibody (Bethyl Laboratories, USA) was added at
20  1:50,000 dilution. Plates were incubated for 1 h at 37°C, washed 5 times with PBS-T,
and 100 pl of peroxidase enzyme substrate o-phenylene diamine (OPD, Sigma
Chemical Co, St Louis, Mo) was added to each well. The colour reaction was stopped
after ~ 20 min by addition of 50 ul of 4 M H,SQ4 to each well. Absorbance was read at
490 nm in a BioRad microplate ELISA reader. Positive and negative sera were used as

25  controls.

OVA-specific IgE was measured as for OVA-specific IgGl except serum
samples were diluted 1:5, and OVA was coated on plates at 100 pg/ml (35). A biotin-
conjugated rat anti-mouse IgE monoclonal antibody (diluted 1:200; Pharmingen, San
Diego, California) was used to detect OVA-specific IgE antibody, and was detected

30  with avidin-HRP conjugate (diluted 1:250) followed by development with OPD.

25



at substantially the sane tinme. Sequential adm nistration includes the
adm nistration of the two agents according to different schedul es,
preferably so that there is an overlap in the periods during which the two

agents ar egg}rﬁ%\é%g%gg Sui tabl e agents with which the ¢ E?/ﬁi%&og/ﬁog%gm t he

i nvention adm ni stered i nclude bronchodil ato 25 2
agoni sts, anticholinergic agents, or anti-inflammtory agents e.g. inhaled
steroids, intranasal steroids, steroid creans and oi ntnents, oral steroids

and | eukogri oni sts and 5-1i poxygenase inhibitors, and ot her
sui tabl e tﬂg%%??(n%g{/ﬁgi n the art. In one enbodi nent of the invention, a

phar maceuti cal conposition of the invention further conprises, or is
formul at ed f orDaarraniespressed cas (hei mrednt anSBNG and stastivd) ApRIGLA0S ARG

PCT/ Nz2005/ 0000 seqguent,i i th, t selected from bronchodil ators,
corti costiqiw,g?’wgﬁgﬁﬁ‘fﬁni ﬁg!egtbgtvﬁpuﬁﬁgﬁf  wasdakenas Sighificddi fi ers and ot her
suitabl e agents known in the art. Additionally, it is contenplated that a

conposi tiResult® accordance with the invention may be fornulated with
addi tional active ingredients which nay be of benefit 5 to a subject in

particul ar i nstances... For _exanpl .herapeutic agent t target the sane
or di fslr er@?ﬂmﬁlﬁcﬁtg‘w&nﬁt RE ad?‘@a@é ‘{5?‘9&‘@'2@“&@'9. f)‘g’ ﬁ'éio&] d .h‘b‘e

appr eci at RikodyREinfiRPftiodlinfohtRe RAZP O Allck sih-AAlbnpedniic&d, the period of

adm ni stration, and the general adm nistration regine may differ between

subj ects depending on such variab)es as the severity of synptons of a
subj ect, the thfjse wgre fgf@pg@,f&gqeetdéetqjenap}e @ s@nirel, d@i adkMi stration

chosen, agfichfiEmfl et dREXoRARING 5.04%F R R iR $2!thly Ridsths BWDE-EECLAHRMEVET . DY
W?y of geg igri:lnal ?xi(ilall( al gi’et ;[:oﬁaixlligg ?nlt7‘(‘}or gf the milk fat fatty acids as ¢-9, t-11 CLA.
10 Afier two weeks on each assigned diet, mice were immunized by i.p. injection with 20
ug of OVA, followed two weeks later by a further OVA injection. Two weeks after the
2nd injection mice were challenged intranasally with 100 pg of OVA, and leukocytes
that had infiltrated the lung were collected by BAL six days later. The allergen
challenge led to a massive increase in the leukocyte content of the lungs of mice fed the
15 control AIN93G diet, and the normal milk fat diet (Figure 1A). The CLA-enriched milk
fat diet had a suppressive effect on allergen-induced accumulation of leukocytes into the
lung. Total BAL cell counts were reduced by 72 (P < 0.01) and 75% (P < 0.05),
respectively, compared to those obtained from mice fed the control AIN93G diet, and
the normal milk fat diet (Figure 1A). The CLA-enriched milk fat diet suppressed the
20  accumulation of eosinophils by 88 (P < 0.01) and 93% (P < 0.05), respectively,
compared to the numbers of eosinophils in the BAL of mice fed the control AIN93G
diet, and the normal milk fat diet (Figure 1B). The decrease in eosinophils was
accompanied by a marked 61 (P < 0.01) and 35% (P > 0.05) reduction in the numbers of
monocytes/macrophages, and a similar 61 (P <0.05) and 64% (P < 0.05) reduction in the
25 numbers of lymphocytes, compared to the numbers of monocytes/macrophages and
lymphocytes in the BAL of mice fed the control AIN93G diet, and the normal milk fat
diet, respectively (Figure 1B). The BAL from healthy PBS-treated control mice had a
very low cellular content (Figure 1A) comprised almost entirely of
monocytes/macrophages (Figure 1B). Neutrophil numbers in the BAL were very low
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contenplate admi nistration of fromabout | ng to about 1000 ng per kg body
weight of a mlk fat conposition of the invention is adm nistered per day,
preferably about 50 to about 100 ng per kg per day. In one enbodi nent,

about 1 g to about 30 g of a mlk fat 15 conposition of the invention is
adm ni st er e pev10tBy, preferably about 3 to about 7 g.PpP¢T/NZRbSHSh®esbe
understood that a conposition conprising c-9, t-11 CLA, rather than the
CLA-enriched mlk fat of the invention, nay be adm nistered in a |lower daily
dose than a CLA-enriched mlk fat conposition of the invention. For

exanpl e, irmesperiive efifhodypeeof diet; hed didventtinerease signifiephtlst olladingnallergeat i on of

from about, 0. 05 t 0 about .20 50 r kg body wei ght of a pharnmaceuti cal
conposi ti eﬁ%ﬂ*ﬁ“%ﬁ?&ﬁ?%‘f&%‘&‘}%?ﬁ%sﬁ‘g c-9, t-11 CLA. It should be
appreciated that adm nistration may include a single daily dose or

adm ni st rBdmeple &: GLAUHRhed milkk $4ir Bidacai syitolgsis b WAL agvsiiephils; amdpr opri at e.
As used h(irei n the t_erm."tre,ag' and its deriiﬁitives shoul d be interpreted in
their 25tipraagrdeosipaphildebris bymopocyteymackoPRRgsoul d not be taken to inply

that a subject is treated until total recovery. Accordingly, "treat"

broadly i ncl udBsindphil bAbRkis @id aegtidilation ey EdtdcRistd fdaliesOsTSRthn® int he
synptons or severity of a particular condition; for _exanple reduction in
| eukocyt ehymang, aod ¢ belieyed ey iu causipg Hssyp damege qiiedq dintelegsett ot her wi se

reduci ng %E& $ik 1419 I |hilEBRRANES bk & synpt om
19 WO 200 1877%“%?%%8@ Oslgg’g@ér*rﬁ%sg%o rm“"treat’ a s%hgfrﬁg%gllyy I ncl udes
t he mai nt damomsteatest toyuslirgoeypilysist o degtraalation frothe commint inowseimetielsi efual s and
bu/' Lding sham Tt?agcgfd, q{ese%g'uslgph% & B2 o OVA-challenged mice fed the control
( 10 AIN93G diet were perfectly normal in appearance. In contrast, those of OVA-
challenged mice fed the CLA-enriched milk fat diet had often undergone cytolysis, as

evidenced by chromatolysis, loss of plasma membrane integrity, and release of
membrane-bound specific granules that were visualized as clusters of free eosinophil
granules (cfegs). Cfegs were often seen to have been phagocytosed by

15 monocyte/macrophages, with some macrophages containing up to six cfegs. Some
macrophages were heavily vacuolated suggesting they may have engulfed eosinophil
plasma membrane fragments. In contrast, eosinophils in the BAL of OVA-challenged
mice fed the normal milk fat diet had a normal morphology.

Example 3: CLA-enriched milk fat diminishes allergen-specific Ig responses.

20 Challenge with allergen led to a massive increase (P < .001) in the levels of
OVA-specific IgE (Figure 2A) and OVA-specific IgG1 (Figure 2B) in the sera of mice
fed the control AIN93G diet, and the normal milk fat diet. The CLA-enriched milk fat
diet suppressed the increase in OVA-specific IgE by 30 (P <0.05) and 55% (P < 0.001),
and OVA-specific IgG1 by 45 (P <0.05) and 48% (P < 0.01), respectively, compared to

25  levels in the sera of mice fed the control AIN93G diet, and the normal milk fat diet.

Example 4: CLA-enriched milk fat blocks leukocyte infiltration at low doses, and
is superior to a synthetic seed form of CLA (“syn-CLA”).

Two previous publications reported that feeding of an approximately equal
mixture of synthetic cis-9, trans-11 and trans-10, cis-12 isomers of synthetic seed CLA
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It should be understood that a person of ordinary skill in the art wll be

able wthout undue experinentation, having regard to that skill and this
disclosure, to 5 determine an effective anmount of a conposition of this
invention for a given condition. Various aspects of the invention will now

be illustrg@shokurgn-1imting ways by reference to tperi@hdoSidoid exanpl es.
EXAMPLES M ce 10 Eight to nine week old nmale and female C57BL/6 m ce

(University of Auckland, New Zeal and) were kept on an oval bumn (OVA)-free
normal nouse chow diet from weaning up until they were assigned to a

parti cul ag.23i LCLAMGD Y dFldiddy fof ¥RElItHE Medlts ot to and dudief OV LkerGfiieadn(nN = 6)
contai ned an equal nunber of male and fenmal e m ce, hr oughout the study

period ni%eduagd allengenrindueedohistamine 2pe FGE2gnlseser fiumallpreen-scapifizes guieea 15
hum dity, .. r . ' - ' . i.ched m |k
fat was p?lgpar eé@ %J/B’%pr%[ag%\%é%/&%ge@g?%fmgg%%ﬂfa(:aaél |§1§%¢3?gfahseture fed
cows accolack ofant effectn traehéed dorgfactitar dnd dlie dscrease io POE2, Which éxguanhibitort al di et s
were prep d usin s.,a base th owder ed .Al formylatio 3). 20
Heal thy ¢ ?8?}1?}’”6(‘1%613\5@{(@10 "1°Hft3fetﬂlgr88p8388atﬁ ng@a (%’hﬁ“g%{l‘&f‘%t and/ or
nouse chownthSay BedTIN has(thrpetbntiabidtexhdttbabthEkyihptoms of Aithill. Goadsy theat sour ce
in the AIN93G._djet :aﬁél'he final fat content %heal | treatnent diets used in
[

t he Exanpletier Rﬁé@bﬂl% 0 prowpagg the KEeCyRRess el Epgt floses phELAwhziehed of the
control Aﬂnﬁk%@&vﬂh%&n@é‘w §ldGkREd EDNE, &R4ORER B4 14O BEBse®bf 19 r eat ment

di et as required,

enriched milk fat, normal milk fat, and normal milk fat spiked with syn-CLA, where the
10 milk fat content of each diet ranged from 0.5, 2, and 7%. The CLA-enriched milk fat
( used in the study was composed of 6.34% CLA (w/w), thus each of the latter three
CLA-enriched milk fat diets contained 0.032, 0.13, and 0.44% CLA (w/w). The normal
milk fat used in the study was composed of 1.59% CLA (w/w), thus each of the latter
three normal milk fat diets contained 0.008, 0.032, and 0.113% CLA (w/w). The syn-
15 CLA-spiked normal milk fat used in the study was composed of 1.59% milk CLA and
2.65% syn-CLA to give a total of 4.24% CLA (w/w), thus each of the latter three syn-
CLA-spiked normal milk fat diets contained 0.008, 0.032, and 0.113% milk CLA, and
0.0132, 0.052 and 0.182% syn-CLA, or 0.021, 0.081 and 0.294% CLA in total (w/w).

The OVA sensitization and challenge, and feeding regime, were as described above.

20 Allergen challenge led to large numbers of leukocytes infiltrating the hungs of
mice fed the normal milk fat control diet (Figure 3A). The cellular content of the BAL

( increased with increasing doses of milk fat in the diet. Thus, there was a 43% increase
in the numbers of leukocytes in the BAL of mice fed a 7% milk fat diet versus those fed

a 0.5% milk fat diet. Once again, the CLA-enriched milk fat diet had a suppressive

25  effect on allergen-induced accumulation of leukocytes into the lung, Total BAL cell
counts for mice fed the lowest and highest dose of CLA-enriched milk fat diet were
reduced by 38 (P < 0.05) and 56% (P < 0.05), respectively, compared to those obtained

from mice fed the lowest and highest dose of normal milk fat diet, respectively (Figure

3A). The cellular content of the BAL did not increase with increasing doses of CLA-~

30 enriched milk fat. In contrast, the lowest dose of syn-CLA-spiked milk fat had no
apparent therapeutic benefit as the cellular content of the BAL was similar to that
obtained by feeding normal milk fat. Increased doses of syn-CLA-spiked milk fat
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25 For Exanples 1 to 3, two treatnent diets were prepared where the AN 93G
diet was supplenented with 5% w w of either normal mlk fat or CLA-enriched
mlk fat, 20 WO 2005/107736 PCT/ NZ2005/ 000096 and the soybean oil content
reduced such that the total fat content of the diets was unchanged. For
Exanpl es 4W®2085/103138e treat nent diets were prepared whEFENEHESYMORS93G di et
was supplenmented by 0.5% 2%or 7% (Ww wth one of normal mlk fat, CLA- 5
enriched mlk fat, or normal mlk fat spiked with a synthetic CLA product

derived fromsafflower oil, (" - ') mnf oybean oi.l contept reduced
such that Q%%as?%{hgf:\e’\fuﬁr wEtS’Eﬂttogry#e %ﬁtb%go%i tésa\m COMTER ﬁaéﬂy%ﬁ? 0Exarrpl e 8,
five trealROLAKpHed il atpARDBY S0%MIEE€D,03) ecohiphled A6 the BighagiSdoes WPpP! enent ed
with 0.07% (w. w)_of synthetic c-9, t-11 CLAin free fatty acid or 10

triglycer nQEnglgilkRfatsynt hetic t-10, c-12 CLA in free fatty acid or
triglyceride form (Indofine Chem cal Co., Hillsborough, NJ), and the soybean

oi | content reqy¢eadiufidebnterdtdRthe!HIEL, bPhitke fédthe COALGHChES milR €t dic? lyas Vs

unchanged. The conpositions of the normal ml|k fat, CLA-enriched milk fat
and sy#- Clgreates ghanethainef wndisgased sotrel rmice, chepeeetherlewlocyee ins ther BAE wter i sed i n

TALES | hafpnRted e i B e IR U MR o o1
t r eat nent mimbers oEpoieatialyt paimgenit eGlivophils (Rigneel 3BY.riFHELBAE mif lngice fed the
normal milk fat and syn-CLA-spiked milk fat diets contained high numbers of
monocytes/macrophages and eosinophils in almost equal proportions, and lesser but
10  nevertheless high numbers of lymphocytes. The BAL of mice fed high doses of syn-
CLA-spiked milk fat were found to contain the highest numbers of eosinophils, in
accord with the high cellular content of the BAL. In marked contrast to the latter two
diets, CLA-enriched milk fat skewed the leukocyte profile in favour of
monocytes/macrophages that are almost the sole residents of the lungs of healthy mice.
15  Thus, whereas the macrophage content of the BAL of mice fed low doses CLA-enriched
milk fat diet was similar to that of mice fed a corresponding amount of the other two
diets, the eosinophil and lymphocyte content was reduced by 87 to 90 (P < 0.01 to
0.001), and 56 to 68% (P < 0.01 to 0.05), respectively. The eosinophil and lymphocyte
content was reduced by 76 to 84% (P < 0.01 to 0.05) and 64 to 65% (P < 0.01),
20  respectively, when a comparison was made of the effects of the highest doses of each
diet.

Example 5: CLA-enriched milk fat inhibits airway changes including leukocyte
infiltration, bronchoconstriction, airway epithelial cell hypertrophy, goblet cell

metaplasia and mucous secretion.

25 As in humans, the airways of OV A-sensitized mice undergo major pathologic
changes following challenge with allergen (36). Such changes were epitomized in
asthmatic animals fed the normal milk fat and syn-CLA-spiked milk fat diets. Thus, in
addition to massive peribronchial and perivascular infiltrates of leukocytes, there was
marked epithelial cell hypertrophy, and goblet cell metaplasia. Furthermore, the alcian

30 blue-periodic acid Schiff double staining method showed that the airway epithelial

content of neutral mucopolysaccharides stained "red" with Schiff's reagent increased
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(%ww (%ww (%ww CLA-9 11 0-9, t-11 CLA 1.17 5.04 2.37 CLA-A 0.1
0.4 0.09 CLA-10,12 t-10, c-12 CLA - - 1.29 CLA-B 0.09 0.21 0.11 CLA-C +
c20:1 0.13 0.00 0.23 CLA-C 0.00 0.15 0.00 CLA-D 0.1 0.25 0.13 CLA-E 0.13
0.29 0.25 TOTAL CLA (all forms) 1.59 6.34 4.24 Ratio 9,11 to Total 73.58

79. 50 55. 9Qyo Rakh@7360, 12 to Total 0.00 0.00 30.42 21 WorAR&bb6b69s36
PCT/ NZ2005/ 000096 Conponent Normal CLA-enriched syn-CLA spiked (%ww (%

whir) (%ww TOTAL CLA/mlk fat 1.59 6.34 4.24 9,11 CLAM I kfat 1.17.5.04
2.37 10,12 CLA/MIllcfat 0 0 1.29 Note: CLA-A to CLA-E are cl 8:2 isoners of
CLA and i ndrhmatizally & tesponse td aliengenaihgllengel Intmatkesd ¢cantast, similaecltangesab "-" neans

the | SOMer oS oDl e Yen AN TRU b 05 OY%A e YR ot B4 90 bt
Only traces of neutral mucopolysaccharides were evident.

The level of Schiff reagent staining of the epithelium in the airways was semi-

S quantitatively determined and recorded as the mucus index score (Table 3). All three

precentages of CLA-enriched milk fat significantly inhibited (51 to 66%) mucus
production. The syn-CLA-spiked milk fat diets had no significant effect.

Table 3 - Mucus index scores

Diet group Mucus index score { P value
( (Mean = SEM) (Compared to other Diet Group)
‘ Control AIN93 G 354+0.23
Al (0.5% CLA enriched 1.74 £ 1.36 P<0.05 (A6, A9, Control AIN-93G)
milk fat)
A2 (2% CLA enriched milk | 1.241.01 P<0.05 (A8)
fat) P<0.01 (A9, Control AIN-93G)
P<0.001 ( A6)
A3 (7% CLA enriched milk | 1.52+1.43 P<0.05 (A6, A9, Control AIN-93G))
fat)
A4 (0.5% synthetic-CLA- | 2.53 £ 1.47 NS
spiked milk fat)
A5 (2 % synthetic-CLA- | 3.08+1.10 NS
( spiked milk fat)
A6 (7% synthetic-CLA- 3.66+0.372 NS
spiked milk fat)
10 The level of Schiff staining of airway epithelia was semi-quantitatively

determined to give a mucus index score as described (38), but modified in that Schiff
staining was scored by microscopic viewing of airways. A minimum of 4 to 6
representative transversely or sagittally sectioned airways were graded per animal using
a scale of 0 (no staining), 1 (25% or less of the airway epithelium stained), 2 (26-50%
15  of the airway epithelium stained), 3 (51-75% of the airway epithelium stained), and 4
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Table 2 - Extended fatty acids as determ ned by FAVE anal ysis Fatty Ac
Nor mal CLA enriched syn-CLA spiked (%ww (%ww (%ww ¢c4:0 3.2
3.48 ¢6:0 2.3 1.7 2.16 ¢8:01.311.22 C10:0 2.8 2.2 2.66 Cl10:1 O.

id
3.2
3 0.2

0.29 ¢12:0 3.2 2.5 3.07 02:1 0.2 0.1 0.07 ¢c13:0br 0.1 0 0.08 <c13:0 0.1
0.1 0.08 oAd2005ho7786 2 0.1 0.14 ¢c14:0 10.9 9.1 10.53 rciEiNZh065/080096 8 0. 9
cl5:0 iso br 0.4 0.3 0.36 clS:0 ante-iso br 0.6 0.6 0.54 <¢15:0 1.3 1.2
1.28 «¢l6:Cbr 0.2 0.2 0.22 <¢16:0 30.6 19.7 29.97 <c16:1 1.8 3 1.68 <¢17:0

iso br 0.6 0.6 0.51
(75% of the airway epithelium stained). Airways were analysed only when the complete

circumference of the airway could be visualized, and those that opened directly into an

alveolar space were not included.

The bronchial airways of mice fed the CLA-enriched milk fat diet appeared to
5 be less constricted than those of mice fed the other two diets. The airways of mice fed
the CLA-enriched milk fat diet were more similar to those of undiseased mice. There
were considerably less eosinophils in the lungs, and those present showed signs of
cytolysis. Macrophages could be detected that had engulfed large numbers of cfegs in
cdmmon with the situation in the BAL. In contrast, blood smears established that
( 10  eosinophils at peripheral sites had a normal morphology. Changes to the lung were
scored for inflammation, perivascular/peribronchiolar infiltrates, beneficial presence of
phagocytic macrophages, airway epithelial hypertrophy, goblet-cell hyperplasia,
constriction of bronchioles, and mucus hypersecretion to give an overall histopathology
score (Table 4). The above results indicate that CLA-enriched milk fat is able to inhibit

15 both allergen-specific remodelling and inflammation of the lung.

Table 4 - Histopathology scores of lung airway changes

P value
. Histopathology score
Diet Group (N:)ean :I:(;gl;'M; (Compared to other Diet
Groups)
Healthy mice (not OVA 0.05 £ 0.04 -
challenged)
/ Control AIN-93G 3.82+0.18 -
' (OVA challenged)
A1l (0.5% CLA-enriched 1.36 £ 0.76 P>0.05 (A2, A3)
milk fat) P<0.05 (A4)
P<0.01 (A5-A7)
P<0.001 (A8, A9, Control AIN-
93G)
A2 (2% CLA-enriched 1.85+0.52 P>0.05 (A1, A3)
milk fat) P<0.05 (A4)
P<0.01 (A5)
P<0.001 (A6-A9, Control AIN-
93G)
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cl17:0 ante-iso br 0.4 0.5 0.4 ¢17:0 0.8 0.5 0.89 22 WD 2005/107736

PCT/ NZ2005/ 000096 Fatty Acid Normal CLA-enriched syn-CLA spiked (%9WW (%
WW (%WW ¢17:1 0.3 0.3 0.27 ¢1S:0 10.5 4.6 10.25 C18:1 n-9 16.6 11.9
16.5 ¢18:1 n-7 4.7 22.9 4.68 ¢c18:2 n-6 1.4 2.1 1.29 ; - .8 0.4
0.73 c18: YAWIUBA) 1.2 5.3 2.56 ¢ 18:4 + CLA isonergi’/gzg'oﬁ}@i&g% c20:0 0.2
0.1 0.04 ¢c20:1 n-11 0.1 0.1 0.24 c20:1 n-900.1 0 ¢c20:2 n-6 0 0 0 c20:3
n-3 0.1 0 0.05 ¢c20:4 n-6 (AA) 0.1 00.06 ¢c20:3 n-300.10 MN-30.10.2

0.04
) Histopathology score P value

Diet Group (Mean £ SEM) (Compared to other Diet
Groups)

A3 (7% CLA-enriched 1.68 +£0.72 P>0.05 (A1, A2)

milk fat) P<0.05 (A4)
P<0.01 (AS5-A8)
P<0.001 (A9, Control AIN-93G)

A4 (0.5% normal milk 3.25+0.73 NS (not significantly less)

fat)

A5 (2% normal milk fat) 3.35+£0.40 NS

A6 (7% normal milk fat) 3.87+0.15 NS

(

A7 (0.5% syn-CLA- 3.62+0.22 NS

spiked milk fat)

A8 (2 % syn-CLA- 3.72+£0.46 NS

spiked milk fat)

A9 ( 7% syn-CLA- 3.78+0.16 NS

spiked milk fat)

The histopathology score was determined from inspection of alcian blue—PAS
stained paraffin embedded sections of the left lung of each animal. Lung inflammation,
perivascular/peribronchiolar infiltrates, airway epithelial hypertrophy, goblet-cell

5 hyperplasia, constriction of bronchioles, mucin hypersecretion, and beneficial presence
(‘ of phagocytic macrophages were graded on a scale of 0 (no change) to 4 (marked
change). Each animal received an overall histopathology score based on summation of
individual scores for each criteria. All slides were scored in a blinded fashion (blinded
to diet treatment/group assignment), and scores were presented as the mean + SEM of
10 4-6 animals/group.

Example 6: CLA-enriched milk fat displays no apparent organ toxicity, whereas
high levels of syn-synthetic seed CLA-spiked milk fat induces fatty liver disease.

Visual analysis of the spleens and livers of mice fed high doses of milk fats

indicated there were no obvious signs of toxicity, except in the case of mice fed high
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I

c20:5 n-3 (EPA) 0.1 0.2 0.08 ¢22:0 0.1 0.1 0 c¢22:1 n-13, n-11 00.12 0
€22:2 n-9 000 ¢22:4n-6 000 ¢c22:5n-30.12100.09 ¢c24:00 00 <c22:6
n-3 (DRA) 0 0 0O c24:1 0 0 0O Note: cl8:1 n-7 provides an estimte of the c
18:1 trans fatty acid content Fresh diet was provided biweekly, and m ce had

free accesgyp9,dRpdsand water throughout the study. TheraggyosiRiogt s of
both femal e and nmale mce remained relatively constant irrespective of

which diet they were fed , differing by no nore than 5 22% Any differences
in net weight gain were not statistically significant, except the 23 WO

2005/ 1077 3&osRCH M&QQ%&QQ@%& 00 WhileEhe B leers fand Uisess of ot rhide apgesrat dose of
CLA-enriched mlk fat were sl |ggthtly i ncreased (P < 0.05), conpared to those

of mal es fHep wthﬁvgmrs@rgmw s ger bodnvesight éh?é?jwa%ﬁnekmwoaﬁlawdyﬂrsaA- spi ked
Sensi 1 zats e By BRSO B ot Ch A A e o e R e i hed.
and bl ood &a@mjlteswmoﬂhlmdtoed oY macet foed theahighastievels of normal milk fat or CLA-
5 enriched milk fat. They were very pale in colour suggesting elevated deposition of fat.
Histological ahalysis of the livers of mice fed syn-CLA-spiked milk fat revealed
panlobular macrovesicular steatosis (fat accumulation). There was massive
vacuolization due to fat deposition, but only mild hepatic inflammation. Numerous
hepatocytes contained granular to amorphous material reminiscent of Mallory bodies
10  that are associated with liver steatosis (39). In contrast, the livers of mice fed the other
( two milk-based diets had normal histology.

Example 7: A broad dose range of CLA-enriched milk fat diminishes allergen-
specific Ig responses compared to milk fat and syn-CLA-spiked milk fat

Different doses of CLA-enriched milk fat were examined for their ability to

15  diminish allergen-specific Ig responses compared to similar doses of milk fat and syn-

CLA-spiked milk fat. CLA-enriched milk fat diets at 0.5, 2, and 7% suppressed the

increase in OVA-specific IgE by 60, 50, and 54.8% (Table 5), and OVA-specific IgG1

by 31, 31, and 38% (Table 6), respectively, compared to levels in the sera of mice fed

the normal milk fat diet at 0.5, 2, and 7%, respectively, and by 62, 51, and 47% (IgE,

20  Table 5), and 27, 41, and 29% (IgGl1, Table 6), respectively, compared to levels in the
sera of mice fed the syn-CLA-spiked milk fat diets at 0.5, 2, and 7%.

Table 5 - Allergen-specific IgE responses in OVA challenged mice fed experimental

diet

Diet Group OV A-specific IgE P value (Compared to
(Mean = SEM) other Diet Groups)

A1 (0.5% CLA enriched 0.47 +£0.11 P<0.05 (A4& A8)

milk fat) P<0.001 (AS, A6, A7& A9)

A2 (2% CLA enriched milk | 0.55 +0.09 P<0.01 (A5)

fat) P<0.001 (A6, A7 & A9)

A3 (7% CLA enriched milk | 0.59+0.11 P<0.01 (A5)

fat) P<0.001 (A6, A7 & A9)
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prior to assignnment of mice to particular diets.

assi gned

St Loui s,
Rockf ord

diet mce

were i nmuni zed with two intraperitoneal
i njections of 20 g of OVA (chicken egg

After two weeks on an

(i.p.)

al bum n grade V; Sigma Chem cal

Co.,

MO) conplexed with 2 ng of hnject 10 Alum (AL(OH) 3/ My( OH) 2; Plerce

| Wo 200s/@71381 al

vol une of 100 pl of PBS on
after the 2nd injection mce were anaesthetized by i
m xture of ketam ne and xyl azi ne (Phoeni X,

chal l enged intranasally with 100 g of OVA in 50

Auckl and, New Zeal and),

.p. injection of

of PBS. Undi seased

mce wer
wei ght's v
and | ung

chal | engsg.

anaest het
xyl azi ne.{

Assessnert

Br onchoal
fl ushi ng

DietEroupzed and chal
lere 15 determ ned, 4

| @Vidagecifié kgEPBS usi 1
(Meaha®EMpr onchoal \

@® vl (Qongparede Ne.
ot Ditt@agHsY BAL) f
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cardi ac punct |
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veol ar | avage was ps§

170069 03 0od sanpl es,
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Refed abdver ed at - 80C.
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after euthanasi a by

AG(7%ofor@BiSnitlofet)ai ni

ngBliBM.Bat i nacti vat

Kefdrebate cal f serum

dayetMz20osiodbdee Two weeks

a

and

control
Body
| ui d,

(l avage
ed

count ed
- coat ed

? 300

buffer) tjhrice through the lfung and ai rvvays of mice via the cannul at
trachea. e = e Wt 1, 500
rpm at 4CF,A'_éWch St 48 at -soc 1 eé’é"‘l"’epel lets wer
resuspendé@“?f?t)l m of | avags buffer and total ﬁell 25 nunbers were
using a hHenpcytoneter. BAl cqglls were centrifuged onto poly- |-lvysi
gl ass sl iS04 isynyChAepiked pi r],1.1210.80 ai ned wi t h DiReferabéve st ai n ( Dads
Behring I|milkfa8A). Differentijal cellular counts were nade by counti ng
cells under light mcroscopyy (N kon E200 m crosgope), using standarg
mor phol ogji A®{7% syn-CLA-spiked 1.1240.10 Refer above

milk fat)

Table 6 - Allergen-specific IgG responses in OVA challenged mice fed

experimental diets

Diet Group OV A-specific IgG1 P value (Compared to
(Mean + SEM) other Diet Groups)

A1 (0.5% CLA enriched 1.62+0.20 P<0.01 (A5 & A6)

milk fat) P<0.001 (A4, A7-A9)

A2 (2% CLA enriched milk | 1.63 +0.48 P<0.05 (A4, AS, A7& A9)

fat) P<0.01 (A6 & AB)

A3 (7% CLA enriched milk | 1.73 +0.26 P<0.05 (A7)

fat) P<0.01 (A4-A6 & A9)
P<0.001 (A8)

Ad (0.5% normal milk fat) | 2.36+0.10 Refer above for A1-A3
P<0.05(A8)

A5 (2% normal milk fat) 2.36 +0.19 Refer above for A1-A3
P<0.05(A8)

A6 (7% normal milk fat) 2.78 + 0.60 Refer above

A7(0.5% syn-CLA-spiked |2.21+0.14 Refer above for A1-A3

milk fat) P<0.01(A8)

A8 (2 % syn-CLA-spiked 2.78+0.22 Refer above

milk fat)
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criteria. 24 WO 2005/107736 PCT/ NZ2005/ 000096 Hi stochem stry Fol | owi ng BAL,
the right | obes of lungs were imedi ately frozen in dry ice and stored at
-80C for protein and Western bl ot analysis. The left | obes of lungs were
fixed in 4% parafornmal dehyde in 0.1 MPBS (pH 7.4) overnight and enbedded
ei ther in 5wopedasromseutti ng tenperature conpound (OCT, PGENZRE0S10800P6 and kept
frozen at -80C wuntil cryosectioning for immunohistochem stry, or in
paraffin for routine histopathological analysis. Some were stained with a
conbi ned hematoxl-i-p-Biebri-ch Scat-tet—solt-i-en U FHRa—-S

eosi nophi | DigtCFPect eosi noph iq ‘51’8?@%@‘?34) or | Byaiwe @“&P&ﬁ“ﬂ%e- Pdri odi c
Aci d Schiflf for the detection |dMeBRESEMY neutral |Sther MetGrpupsn

identificqg VTR Chik&ET T 3 2 4¥88GH ement of  OVARGREGbdveC | mmunogionul i ns
O\/A-SpECIfIﬁ?ﬂ in se uéririlesarrpi es was mneasured by standard ELI SA errEI oyi ng
96 well mjicrotitre plates (Nurjc Maxisorp). Plates|were coated with 10Q pl of

0.1 Mcarbonate buffer, pH 9.5, containing 10 Vg/m of OVA (Sigma) overnight

at 4C. 15 Alfasi] 6)1638 ﬁﬁ:ﬂw&m PBS-OLA Afomo¥ iélludes) hidg THERAmAdHonP hildegs Ver e
bl ocked with 2 1 of 3% BSA in PBS, pH 7.2, at roomtenperature for 90

nmn. One hmw@aatm&%wﬁ%@smweéme%@ﬂm sanple (diluted 1:40) was added
intriplicate to the wells, and incubated for 2 h at 37C. Wlls were washed

four tinmes w th\RBSwireaed di&Qc&JtalﬁBg Y% aﬁ&ach ofams 69! 88 whik2 16082192t ed
ant i body (Bethyl Laboratories, USA) was added at
CLA isomers in both the free fatty acid and triglyceride forms. The diet supplemented
with the c-9, t-11 isomer in either its free fatty acid or triglyceride forms suppressed
allergen-induced accumulation of leukocytes into the lung. Total BAL cell counts were
on average reduced by 74 (P < 0.01) and 56% (P < 0.05), respectively, compared to
those obtained from mice fed the control diet (Figure 4). In contrast, there was no
10 significant difference in the total BAL count of mice fed the t-10, ¢-12 CLA isomer
compared to the control diet. The free fatty acid and triglyceride forms of the c-9, t-11
isomer on average suppressed the accumulation of eosinophils by 87 (P < 0.01) and
62% (P > 0.05), respectively, compared to the control diet, however significance was
only reached in the former comparison (Figure 5). In contrast, there was no significant
15  difference in the eosinophil count of mice fed the t-10, c-12 CLA isomer compared to
the control diet. The decrease in eosinophils was accompanied by a 61 (P < 0.05) and
53% (P > 0.05) reduction in the numbers of monocytes/macrophages compared to the
numbers of monocytes/macrophages in the BAL of mice fed the control diet. There was
( a similar 72 (P < 0.01) and 43% (P > 0.05) reduction in the numbers of lymphocytes,
20  compared to mice fed the control diet. The latter comparisons only reached significance
for the free fatty acid form of the c-9, t-11 isomer. In contrast, there was no significant
difference in the monocyte/macrophages and lymphocyte counts of mice fed the t-10, c-
12 CLA isomer compared to the control diet. Thus, the ¢-9, t-11 CLA isomer, in

particular the free fatty acid form, suppresses lung inflammation in response to allergen.
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20 1: 50,000 dilution. Plates were incubated for 1 h at 37C, washed 5 tines
with PBS-T, and 100 Id of peroxidase enzyne substrate o-phenyl ene di am ne
(OPD, Signa Chemical Co, St Louis, M) was added to each well. The col our
reaction was stopped after - 20 mn by addition of 50 pl of 4 MH2SO to
each wel |l . wovesharse was read at 490 nmin a Bi oRad mpEme@bdioboobd-! SA
reader. Positive and negative sera were used as 25 controls. OVA-specific
| gE was neasured as for OVA-specific Ig@ except serum sanples were dil uted
1:5, and OVA was coated on plates at 100 pg/m (35). A biotin- conjugated
rat anti- nBxsepleg® Synthetiontxte fatty eitl cci t-1 A BOOer Rleduces Ngaens San

D ego, Caljfornia). was used to detect OVA-specific IgE antibody, and was
det ect ed FAEH Qi di n- HRP conjugate (diluted 1:250) foll owed by

devel opmrent with OPD. 25 WD 2005/ 107736 PCT/ NZ2005/ 000096 Stati sti cal

anal ysi s Dat a dfle smhivis egtways dfithe imgsn off mSfeNh eaardplst/awerstdxaained fgni f i cance

was deternined by the ‘s, t st . val.ye of P.< 0.05 was taken as
ol gni 1 1 canPIARAERIEHon @ aplecfioine Tite SeECaG Gribr e -4 14 Jro%ie 8 FURPEeched | n
c-9, t-41 oSdell Rluslite produblidid Gyt 829N Tehhpdrad 116 NthieNbéhtiol Edibtl! NbwePér

al l ergen-chal |l enged mcé. Mce were fed one of three diets, nanely a control

Al N93G di esignificanen-wasnnotcrraehedi (Tableaf), dwhkareas othe driglyaeyids. fomy, displeysd ni | k f at
fatty acid ae-Quat- | 4Bl i i@ing 1.17%
) RS ek 0 A5 et st ) 0

CLA isomer also displayed negligible inhibition (7 and 15%, respectively).

Table 7 - Mucus index scores

( Diet group Mucus Index | P value

Score (Mean= | (Compared to control AIN-93G diet)
SEM)

Synthetic c-9, t-11 CLA isomer |2.04+1.13 NS (not significant)

Free fatty acid

Synthetic t-10, c-12 CLA isomer |2.80+%1.35 NS

Free Fatty Acid

Synthetic ¢-9, t-11 CLA isomer | 2.58 % 0.94 NS

Triglyceride

Synthetic t-10, c-12 CLA isomer |2.57+1.16 NS

Triglyceride

Control AIN-93G 3.02+1.05 NS

10

Example 10; Synthetic free fatty acid c¢-9, t-11 CLA isomer reduces overall lung
pathology

Changes to the lung were scored for inflammation, perivascular/peribronchiolar
infiltrates, beneficial presence of phagocytic macrophages, airway epithelial
15  hypertrophy, goblet-cell hyperplasia, coustriction of bronchioles, and mucus
hypersecretion to give an overall histopathology score (Table 8). The results below
indicate that the free fatty acid form of the c-9, t-11 isomer is able to significantly
inhibit both allergen-specific remodelling and inflammation of the lung, whereas the t-
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10 After two weeks on each assigned diet, mce were i munized by i.p.
Injection with 20 g of OVA followed two weeks |ater by a further OVA
injection. Two weeks after the 2nd injection mce were challenged
-intranasally with 100 jig of OVA, and | eukocytes that had infiltrated the
| ung wer e owbbh@stedisby BAL six days |ater. The all er gercTmizadosmeongs | ed to a
massi ve increase in the | eukocyte content of the lungs of mce fed the 15
control AIN93G diet, and the normal mlk fat diet (Figure IA). The
CLA-enriched mlk fat diet had_a SUp'Fhr;ﬁESi ve effect on allergen-induced

accumul at i b o¥2 Chakiseeretas; not sifegiive. stopagholgeyeagre (|2 02cfot Fhesfieger e

reduced beaﬁtg 3&8 forn® ofthd cANE1 ¥ B¥bAs ﬁigﬂfl‘? /@i‘t’ ot Eé%g,ﬁgfﬂiv \adﬁfﬁentt Er‘eam:’lﬁﬁted to

t hose obt al frommce fed the contro N9 normal mlk
fat diet (RcodedfarR)5% Thd-@iicheimillcfabdl.36))dnd25% ChAenrichedmitksford.85he 20

accurul ati on of. eosinophi 8 (P. <. 0,01 nd, 93% (P < .0.05)

respecti veTeﬁl,)ec{lX%ﬁ‘psgfee%B’t t(‘)ﬁt ‘%ém%ulﬁélg}t%d %ﬂ%@ﬁ%g‘n‘f F/lgﬁ Fﬁ CX R aéﬁ_l“%f mce fed
t he cond r obnridhe®dilk f4l) it hadlesk dflag effevt oR blleTidnkspbéific thneidelifig.gur e 1B). The
decrease in eosinophils was acconpanied by a marked 61 (P < 0.01) and 35%

(P > 0.05) rgd ction i he nunbers of, nonocytes/ macrophages, and a simlar
61 (P <O. 0102 Sepres 9 Jﬁtes,
conpar ed {MeEBEMunber s of nonogiistepealesphByslieand | ynphocytes in the BAL

of mice fed the control AINO93G i8¢ and t h¢(OahpRled 8 tdatfRAINDIE diet
respectively (Figure 1B). The BnMeanch$BMy| g\y Pg%l-etreat ed control m)cqa had
a very |lpw cellular content (Flgure |IA conprised alnost entirely of
nmonocyt es/{ Sasthérvaged 1 ((TiAvisoaerl B).02 Neows6r ophi P<l0hbers in the BAL were Yery
I ow 26 WDFre@afldeid’ 36 PCT/ NZ20p5/ 000096 [P<0.05 (all other diet groups)]

Synthetic t-10, c-12 CLA 3.28+0.46 NS

isomer Free Fatty Acid

Synthetic ¢c-9, t-11 CLA isomer | 3.08 + 0.69 NS

Triglyceride

Synthetic t-10, c-12 CLA 3.20+0.79 NS

isomer

Triglyceride

Control AIN-93G 3.70+0.19 NS

Example 11: CLA isomers in either free fatty acid or triglyceride forms have no

( significant effect on allergen-specific Ig responses

10  Diets supplemented with the c-9, t-11 and t-10, c-12 CLA isomers in either their free
fatty acid or triglyceride forms had no significant effect on the increase in OV A-specific
IgE (Table 9) and IgG1 (Table 10) compared to mice fed the control AIN-93 diet.
Table 9 - Allergen-specific IgE responses in OVA challenged mice
IGE Vales* | OO, | 9(1FFA | 91LTG | 10,2FFA | 10,12-TG
Average 1.25 0.89 1.17 1.25 1.29

EM 0.37 0.15 0.32 0.34 0.28

*All IgE values for CLA isomer-fed mice are non-significant when compared with the

15 control diet group. FFA, free fatty acid; TG, triglyceride.
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irrespective of the type of diet, and did not increase significantly
follow ng allergen challenge, and hence were not further anal ysed. Exanple
2: CLA-enriched mlk fat induces cytolysis of BAL eosinophils, and

cl earance of eosinophil debris by nonocytes/ macrophages. 5 Eosi nophi

cytol ysi s aval2098g0733sul ati on are characteristic featurePCINZIWSA0p86 n

humans, and are believed to play a role in causing tissue danage due to the
rel ease of cytotoxic granule contents (36). However, eosinophils have not

Egﬁgnﬁopr;h%mqu ,!ﬂ NSt LAl i FQpdtRes @,& cthgiléﬁ:eﬁ Qe degranul ation in the

OVA- chal | efigeoValnes: | fﬁ?l\l ont 9,01-FFA Al N3G-TIGet | WH),E2-PEAf cub;azrm; mgl in
appear ancel ”Gce n'F QO\/A "IQJ | nnnnrl 'n ce f nr‘l t Ched
mlk fat cjlAYerAge] of | en Zier gbne b%¥O|V>IS.18§ evi deh88d by chﬂ&ﬁatolysis,
| oss of plpSEM nmenbr ane §.22egr|ty,02nd r gl eag@50f |nendBane- hound.19peci|fic
granul es t Rafi 196T 6a1¥cs~°fH1aCLK€ié$nﬁ§-féa'dﬁ§é E%hoﬁlmgﬁlfﬁﬁnﬁﬂ%h%ﬂgﬁd with@hi! €s

(cfegs). Cfegs were often seen to have been phagocytosed Dy 15
monocyt e/ me@vtwpighgroup. kiFAhfrecfatly addrldpglresridont ai ning up to six cfegs. Sone
macr ophages mere heavi |l y vacuol at ed suggesting they may have engul f ed

eosi nophi | g t tfo I t he BAL
of " OVA chal fra oo (e Alreh UTRD B ol BOLAAY! for HRERORALE it

nor phol ﬁ)gyxmeEMrmﬂEPEB wad 0241 10i08 landi0.62 B-10.(4atesphictively.shes al | er gen-specific Ig
responses. 20 Challenge with allergen led to a nmassive increase (P < .001)

inthe |ev - i fd gE (Figure 2A) and OVA-specific Igd@ (Figure
2B) in the@ﬁ%@@ﬂﬁﬂm control AIN93G diet, and the normal m |k
fa(t diet. The CLA-enriched m |k fat

The present invention has utility in treating or preventing conditions associated

with one or more of leukocyte infiltration, eosinophilia, IgE secretion, airway
remodelling, bronchoconstriction and mucus hypersecretion. The described
10 compositions may be employed as food or drink additives, nutritional products, dietary
supplements, neutraceuticals and pharmaceuticals. The described compositions and
methods of the invention may be employed to treat or prevent one or more of the

conditions discussed above.

Those persons skilled in the art will understand that the above description is
15 provided by way of illustration only and that the invention is not limited thereto.
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di et suppressed the increase in OVA-specific IgE by 30 (P < 0.05) and 55% (P
< 0.001), and OVA-specific Igd by 45 (P < 0.05) and 48% (P < 0.01),
respectively, conpared to 25 levels in the sera of mce fed the control

Al N93G diet, and the normal mlk fat diet. Exanple 4. CLA-enriched mlk fat
bl ocks | eulw@yos1a7rdsi | trati on at | ow doses, and s SuRETINA20a5H00I6GyNt heti c
seed formof CLA ("syn-CLA"). Two previous publications reported that
feeding of an approxinmately equal m xture of synthetic cis-9, trans-11 and
trans-10, cis-12 isoners of synthetic seed CIA 27 WD 2005/107736

PCT/ NZ200 BEFERINCES 0. 25 g CLA/ 100 g of diet) for one to two weeks prior to
and during OVA sensitization reduced allergen-induced histam ne and PGE2
rel ease fromall ergen-sensitized guinea pig tracheae (23,24), but did not
af f ect al ller geKay ABuAbergy nmtallesdic disersesadlt Enomd. ¥M2®)344THR37,28@k of an effect

trachea| ract i d,the d i N RGE2., Which i i.nhi bitor 5 of
The carly 2and SirddsiBReRBEpy Coperer Ly Bhthatro iy, Ohhaketifs Prtootgen 59y ° °
suggesks that ofyifdrfietdiseasee @l Upbdr dingayl fisead@t B lietdy Chin.Cvamaiopatog: t he

synptons of asthma. To test the latter possibility, and to conpare the
ef fectiveness &H-#%28&nt doses of CLA-enriched mlk fat with synthetic

or mal 1 T ar oA O OO, SHi s VandorRaSER, P L LB X 0 1
fat content of TernshABi allaethBeBosinophilio afyag inflamanation immpasalqolypesis.iJched ni | k
2 et L0 BB URETBAE Rl 0100 LA (W (s each of the,
CLA (vibw) .4. TheErjetalod$, Graiff Ik, Amlerssomedd, MatstdieE, Retedsen i $ imlenpl FagadT, 1. 59% CLA
(VM W, thus ea?efhe(lg; th (fa’ellsg[nt EéA Allergen-induced eosinoﬁhil cytolysis is a primary
mechanism for granule protein release in human upper airways. Am. J. Respir.
Crit. Care Med. 160: 304-312, 1999.
Leiferman KM. Eosinophils in atopic dermatitis. Allergy 44: 20-26, 1989.
15 6. Gleich GJ, Motojima S, Frigas E, Kephart GM, Fujisawa T, Kravis LP. The
eosinophilic leukocyte and the pathology of fatal bronchial asthma: evidence for
pathologic heterogeneity. J. Allergy Clin. Immunol. 80: 412-415, 1987.
7. Suissa S, Ernst P. Inhaled corticosteroids: Impact on asthma morbidity and
mortality. J. Allergy Clin. Immunol. 107: 937-944, 2001.
20 8. Macdessi JS, Randell TL, Donaghue KC, Ambler GR, van Asperen PP, Mellis
CM. Adrenal crises in children treated with high-dose inhaled corticosteroids for
asthma. Med. J. Aust. 178: 214-216, 2003.
9. Milgrom H, Berger W, Nayak A, Gupta N, Pollard S, McAlary M, Taylor AF,
Rohane P. Treatment of childhood asthma with anti-immunoglobulin E antibody
25 (omalizumab). Pediatrics 108: E36, 2001. _
10. Frew AJ, Plummeridge MJ. Alternative agents in asthma. J. Allergy Clin,
Immunol.108: 3-10, 2001.
11.  Niven AS, Argyros G. Alternate Treaunenfs in Asthma. Chest 123:1254-1265,
2003.
30 12. Thomas PS, Geddes DM, Barnes PJ. Pseudo-steroid resistant asthma. Thorax

54: 352-356, 1999.
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three normal mlk fat diets contained 0.008, 0.032, and 0.113% CLA (W w).
The syn 15 CLA-spiked normal mlk fat used in the study was conposed of
1.59% m |l k CLA and 2.65%syn-CLA to give a total of 4.24% CLA (wWw), thus
each of the latter three syn- CLA-spiked normal mlk fat diets contained

0. 008, 0.0@®D20esmd706 113% nmi | k CLA, and 0.0132, 0.052 BETNZ20080098yNn- CLA, or
0.021, 0.081 and 0.294% CIAin total (ww. The OVA sensitization and

chal I enge, and feeding regine, were as described above. 20 Allergen
challenge led to | arge nunbers of |eukocytes infiltrating the lungs of mce
fed the nddmalHodgek Lf cHalamamtCM) Reaet/K( FH@th M) Xuaph Ve Voaltagk Adnt ent  of

t he BAL |ncre sed Kk t Thus,
there was a 43 HE% %11 ﬁrr{%ﬁ QIH% rpééllfklt\)/%?/t‘res&ﬁftntﬂ%%gbﬁ%«g’ of nice
fed a 7% m | k 19% d| et versus those fed a 0.5% mlk fat diet. Once again,
t he CLA-enrich d | k fat diet had a sswe ffect. o

al | er gen- ilfiduc °@&§B’n§P’%§F‘F ME. Jpiet @%ﬂ«%’&g&bg‘ 05%816 1@8% Beenga) cel |

countsgfor mec é)fﬁﬁ&tg |agj§§ Akt Tk | k fat
di et \/\5/ere redﬁ‘(,:efggskl(oédhstlL €C’lﬁil%}g) and 56% (P < %y apespegﬁjlg]ely,

conpared to thd8e3®h QQ3ned from mce fed the | owest and hi ghest dose of

normal m L faje, dieh. o oReald e B AUe sifloeThe Gl Uk amigentent of the

BAL did n i ncrease W N Sisi ng enri k fat. In
contrast, the hppksientdticewith fisly oil GhiNinsp3lpetiunsaticated fattyaadide dn clildpsr ent

e apeut | Dol g ble b PRl B 2L, 25, Sy 20 L et
fat 28 V\@6200§.h8192n%$6A PEIdob%s 08 SE BB SGkova O, eaufichifyn8 TRhddkwvarTcont ent of
t he BAL by 70%(P < 01) conmpared to | ow doses of
( Barnes PJ. Treatment of asthma with lipid extract of New Zealand green-lipped
mussel: a randomised clinical trial. Eur. Respir. J. 20: 596-600, 2002.
17. Woods RK, Thien FC, Abramson MJ. Dietary marine fatty acids (fish oil) for
asthma in adults and children. Cochrane Database Syst. Rev. CD001283, 2002
15 18. Wijga AH, Smit HA, Kerkhof M, de Jongste JC, Gerritsen J, Neijens HJ,
Boshuizen HC, Brunekreef B. Association of consumption of products
containing milk fat with reduced asthma risk in pre-school children: the PIAMA
birth cohort study. Thorax 58: 567-572, 2003.
19. Bolte G, Frye C, Hoelscher B, Meyer I, Wjst M, Heinrich J. Margarine
20 consumption and allergy in children. Am. J. Respir. Crit. Care Med. 163: 277-
279, 2001.
20. Dunder T, Kuikka L, Turtinen J, Rasanen L, Uhari M. Diet, serum fatty acids
and atopic diseases in childhood. Allergy 56: 425-428, 2001.
21.  von Mutius E, Weiland SK, Fritzsch C, Duhme H, Keil U. Increasing prevalence
25 of hayfever and atopy among children in Leipzig, East Germany. Lancet 351:
862-866, 1998.
22. Haby MM, Peat JK, Marks GB, Woolcock AJ, Leeder SR. Asthma in preschool
children: ﬁrevalence and risk factors. Thorax 56: 589-595, 2001.
23.  Parodi PW. Health benefits of conjugated linoleic acid. Food Industry J. 3: 222~
30 259, 2002.
24,  Whigham LD, Cook EB, Stahl JL, Saban R, Bjorling DE, Pariza MW, Cook
ME. CLA reduces antigen-induced histamine and PGE2 release from sensitized

40



syn- CLA-spiked mlk fat, and by 30% (P > 0.05) conpared to the highest does
of normal mlk fat. The cellular content of the BAL of mce fed the
CLA-enriched mlk fat diet was 5 greater than that of undi seased control

m ce, hence the | eukocytes in the BAL were phenotyped to determni ne the

rel ati ve nuNBapes/18t34 eukocyte subsets, in particul ar t FETHIMFOPWG
potentially pathogenic eosinophils (Figure 3B). The BAL of mce fed the
normal mlk fat and syn-CLA-spiked m |k fat diets contai ned high nunbers of

nonocyt es/ macr ophages and eosin il,s In alnost equal proportiopns, and
| esser but 10 M?@T”@B@ae ] h?'%g‘ﬁ’d%‘rge atory iR% ‘feeg‘gmﬂ’ﬁgw%ﬂ@%* mce fed
hi gh doses of sygpg-iEiA-gpked m lk fat were found to contain the highest
nunbers of eosinophils, in accord with the hi g? cellular content of the

t 5,

BAL. | n rma2ked WhighamskD,t Hlighee AaBjaling RF, Barkt¥, Paize W, Caskk MB.k f at
skewed the |eu prof il e dn f : : Se.fhat are

al nost the sol 519 %%ésalse(&le%ﬁl e%ﬁd{" %’g ?go%géoug}elﬁa{eggPl?%éﬁjrﬁ}?%égﬁ‘ﬁ(ggﬁﬁ%@,s&émer eas the
macr oplfage contgriieapfgs Am. BRhywdl. Reguiatdrg dntbgrativddmsp. Chysialnz82cRéth4-mi | k f at
diet was siml BI% 2#0Ia§t of mce fed a correspondi ng anount of the other two
diets, the eosi U;t}i nd | ynphocyte content was reduced by 87 to 90 (P <

0.01 to 02801)Barcid PWOCHFubde ddtadecddidhdict sbids. &Eﬂaﬂkrﬂ@negaiy@cy-sﬂhe
eosi nophi |l and I%nphocyte content was reduced by 76 to 84% (P < 0.01 to

0.05) and 64 tol%89PR1¥7B. 01), 20 respectively, when a conparison was made
of the effs ts.ﬂunﬁﬁ%ﬂ?b@@ﬁ%ﬁtedjﬁﬁﬁéc?& E@EK‘% arfd/ itk faf: AESBIPNEwSStofyA- €nri ched

mlk fat inhibits alrway nges 1 ncluding 1eukocyte infiltration,
br onchizonst ri cPriocaedings ofnthy lebAmmeal AgizonseDhirh Prednetionfbonfergnsie] Tempsp| |
( Arizona, October 17, 2002
(http://animal.cals.arizona.edu/azdp/papers/2002/bauman.pdf).

28.  Kelley DS, Erickson KL. Modulation of body composition and immune function
by conjugated linoleic acid in humans and animal models: benefits vs. risks.

15 Lipids 38: 377-386, 2003. ‘

29, Clement L, Poirier H, Niot I, Bocher V, Guerre-Millo M, Krief S, Staels B,
Besnard P. Dietary trans-10,cis-12 conjugated linoleic acid induces
hyperinsulinemia and fatty liver in the mouse. J. Lipid Res. 43: 1400-1409,
2002.

20 30. Riserus U, Basu S, Jovinge S, Fredikson GN, Armlov J, Vessby B.
Supplementation with conjugated linoleic acid causes isomer-dependent
oxidative stress and elevated C-reactive protein. A potential link to fatty acid-
induced insulin resistance. Circulation 106: 1925-1929, 2002.

31.  Chin, S.F,, Lin, W., Storkson, J.M., Ha, Y.L. and Pariza, M.W. Dietary sources
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anticarcinogens, Journal of Food composition and Analysis, 5, 185-197, 1992,
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laboratory rodents: final report of the American Institute of Nutrition ad hoc
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met apl asta and nucous secretion. 25 As in humans, the airways of

OVA-sensi tized mce undergo mejor pathologic changes follow ng challenge
with allergen (36). Such changes were epitom zed in asthmatic animals fed
the normal mlk fat and syn-CLA-spiked mlk fat diets. Thus, in addition to
massi ve perWO2MMAMI7 and perivascular infiltrates of |RGTH5E8009¢ here was
mar ked epithelial cell hypertrophy, and goblet cell netapl asia. Furthernore,
the al cian 30 bl ue-periodic acid Schiff double staining nethod showed that

the airway epithelial content of neuiral nucop chari des_st ai ned "red"
with Schiffs re¥gdH comeieserdhe @@Mé@@@@fﬁﬁr#&&%&mﬂmm

dramatically i nlqggsmg)rpg? -fg31al l ergen challenge. In marked cont rast simlar
changes to the lungs of al Ieragen chal l enged mce fed the CLA-enri ched m |k
fat diet wie rhlmarhﬁ .edité Manu aféisstqibgm@mmlag methodp of theadmredrFadees wer e

i ruays vas. serortBarEnpbay NERG AR 206 Ccor ded as the micus
i ndex sgcor 85.( Taddramidhris B Medsbd D, Steelss ON, amlaeloTF Mafg ML CBelebtitidnld f at
e St Bl PG 1BphelyG 4 on o i, oL 51
B oD i, S g o R b o o 0 010
A9, Control Al Nstheg) J. Allergy Clin. Immunol 107: 734-738, 2001.
36. Hartert TV, Dworski RT, Mellen BG, Oates JA, Murray JJ, Sheller JR.
10 Prostaglandin E(2) decreases allergen-stimulated release of prostaglandin D(2)
( in airways of subjects with asthma. Am. J. Respir. Crit. Care Med. 162: 637-40,
2000.
37.  Trifilieff A, El-Hashim A, Bertrand C. Time course of inflammatory and
remodeling events in a murine model of asthma: effect of steroid treatment. Am.
15 J. Physiol. Lung Cell Mol. Physiol. 279: L1120-L1128, 2000.
38.  Voynow JA., Fischer BM, Malarkey DE, Burch LH, Wong T, Longphre M, Ho
SB, and Foster WM. Neutrophil elastase induces mucus cell metaplasia in
mouse lung. Am. J..Physiol. Lung Cell Mol. Physiol. 287: 1129311302, 2004.
39. Stumptner C, Fuchsbichler A, Heid H, Zatlouka K, Denk H. Mallory body—A
20 disease-associated type of sequestosome. Hepatol. 35:1053-1062, 2002.
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mlk fat) A2 (2% CLA enriched mlk 1.2 4:1.01 P<0.05 (A8) fat) P<0-01 (A9,
Control AIN-93G P<0.001 (A6) AS (7% CLA enriched mlk 1.5211.43 P<0.05
(A6, A9, Control AIN-93G) fat) A4 (0.5% synthetic-CLA- 2.53 1.47 NS
spiked mlk fat) AS (2 % synthetic-CLA- 3.0811.10 NS spiked mlk fat) A6
(7% synthetic-CLA- 3.66 0.372 NS spiked mlk fat) 10 The | evel of Schiff
stai ni ng WHATWEERIMIISEI a was sem -quantitatively determned to give a
mucus i ndex score as described (38), but nodified in that Schiff staining

was scored by i croscopic vi.ewing o jrways. A m ninmun 4 to 6
representat i veﬂ%er%frfg@éfﬁgwdﬁwvgg'g‘f%tﬁ b an‘@@}epdwggwa?m%m%“& aded per
ani mal using  Ruwes eRlpPeisol thedéfShahd g factlre #5YcOipbLHsh &fr thdagn@of Way

epi thelium stained), 2 (26-50% 15 of the airway epitheliumstained), 3

(51- 75% of t heprayaniing aepandijion ynvciated M) oncaprdmere g lopf oo rilloatiose
PCT/ NZ2005/ 000 750 of the ai [ Lheli ined). Al wer e
anal ysed only e%%glﬁpélég %gﬁf){lg? %rfi‘ a{:r%%u %Jfgﬁlgé%a{ogg&gﬂ%ﬁv?/gé&%wgs be

vi sual i zed, angpetBogetidthat opened directly into an

2. A use as claimed in claim 1 wherein the milk fat comprises at least about 2, 4, 6,
8. 10, 15, 20, 25, 30, 35, 40, 45 or 30% by weight of ¢-9, t-11 CL.A or a sall,

ester or precursor thereof,

3. A use as claimed in claim 1 wherein the milk fat comprises CLA 1somers which
comprise at least about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99% by weight of

c-9, t-11 CLA or a salt or ester thereof.

4. A use as claimed in claim 1 wherein the ¢-9, t-11 CLA is selected from ¢-9, t-11
CLA derived from a natural source; synthetic ¢-9, t-11 CLA; ¢-9, t-11 CLA n
free fatty acid form; ¢-9, t-11 CLA bound to glyccrol, a monoglyceride or a

diglyceride; ¢-9, t-11 CLA in esterified form; or mixtures thereof.

3. A usc as claimed in claim | wherein the ¢-9, t-11 CLA precursor is vaccenic
acid.

0. A use as claimed in claim 1 wherein the composition is substantially free of t-10,
c-12 CLA.

7. A use as claimed in claim | wherein the milk fat is substantially free of t-10, c-

12 CLA or wherein the milk fat otherwise has a fatty acid profile that

corresponds substantially to the fatty acid profile of normal milk fat,

8. A use as claimed in any one of claims 1 to 7 wherein the milk fat is produced by
feeding a milk producing mammal with a diet enriched with at least one fatty
acid or by combining a source of ¢-9, t-11 CLA or a salt, ester or precursor

thereof with milk fat.
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al veol ar space were not included. The bronchial airways of mce fed the
CLA-enriched mlk fat diet appeared to 5 be less constricted than those of
mce fed the other two diets. The airways of mce fed the CLA-enriched mlk
fat diet were nore simlar to those of undiseased mi ce. There were

consi derably | ess eosinophils in the lungs, and those present showed si gns
of cytolysis. I\/acro hages coul d he d t hat had en fed l.ar,ge nunbers
of cfegs-rn sa”Pﬁ‘?WéU SR tfaéiﬂs‘?%o heBLAEthelcom gl{loas? fcqubod snears
establ i shed t fdahk L &ogosddnoRidrisk adddnpk] ﬂtwrﬁl sugple@snth adtrgionar Ifmiduéltpr phol ogy.
Changes to the Iung were scored for inflammtion,

perivascul ar/ ﬁéﬂdi%ﬁ‘éh‘cﬁhmﬁe‘ﬁlﬁ?'lqrt“F'é‘f%S““%énef| cial presence of phagocytic
macrophages, airway epithelial hypertrophy, goblet-cell hyperplasia,

constri ctigon of ¢ %‘Q:Ifﬂlﬂle@s'm a?a Gorf@UEHISIalNP T BEE NhdrdR the cﬂh‘){:%s:ﬁﬂn qyeral |

hi st opat hol ogy score (Table . The above results indicate that

CLA-enri ched rffi)mmliﬁed fqrsoralbmgsad,otopnhh [silcutangouso itiragiusegfepr- KIPE¥§IONE

renodel | i ng an ;Ua%EFBtl on of the lung. Table 4 - Histo athol o scores of

| ung ai rway chang st opat hol ogy score P value Diet G oup (Mean f SEM
(Conpared to other Diet Goups) Healthy mce (not OVA 0.0510. 04

chal | engad) Qonke ab cﬁdiﬂde@?lﬁ @y 8&ieboDclhBns (| QUAS ohlairéie nge dpmbosiion 590

CLA-enri ched jformulzﬁec? as an mha(Rach p(gw ér, ﬁglable solution or aerosal.

12. A useas claimed in any one of claims 1 to 11 wherein the condition is asthma.

13, A use as claimed in any one of claims 1 to 11 wherein the condition is an atopic

condition.

14. A use as claimed in any one of claims 1 to |1 wherein the condition is selected
from allergic rhinitis, hay fever, atopic rhinoconjuncuvitis, urticaria, asthima and

atopic eczema.

15. A use as claimed in any one of claims 1 to 11 wherein the condition is an
allergy.
16. A use as claimed in any one of claims | to 11 wherein the condition is selected

from contact dermatitis, cczema, hives (urticaria), allergic conjunctivitis, hay
fever, allergic rhinitis, airborne allergies including tree, weed, and grass pollen
allergies, latex allergies, food allergies including peanut, shellfish and milk
protein allergies, drug allergies, insect sting allcrgies including honeybee
allergies, wasp allergies, hornet allergies, vellow jacket allergies, fire ant
allergies, mold allergies including allergies to allernaria, cladosporium,
aspergillus, penicillium, helminthosporium, epicoccum, fusarium, mucor,
rhizopus, and aureobasidium, dust mite allergies, animal allergies, allergic
bronchopulmonary aspergillosis, occupational asthma, and episodic angioedema

with eosinophilia.
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mlk fat) P<0.05 (A4) P<0.01 (A5-A7) P<0.001 (A8, A9, Control AIN- 93G A2
(2% CLA-enriched 1.85 0.52 P>0.05 (A, A3) mlk fat) P<0.05 (A4) P<0.01
(A5) P<0.001 (A6-A9, Control AIN- 93G 31 WD 2005/107736 PCT/ NZ20051000096
Hi st opat hol ogy score P value Diet Goup (Mean t SEM (Conpared to other D et
G oups) A3 (7% CLA-enriched 1.68 0.72 P>0.05 (A, A2) mlk fat) P<0.05

(A4)  P<fz 01 AA2=AR) cibntedOlady Bne €04k Al N 98@herdft the.coMdifies Malanm | k- 3. 25
0.73 NS (not significantly less) fat) A5 (2% normal mlk fat) 3.35 f 0.40

NS A6 (7% nosasmiophiliek fat) 3.87 0.15 NS
18. A use as claimed in any one of ¢laims 1 to 11 wherein the condition is selected
from airway, lung, blood and skin eosinophilia, eosinophilic ascites, eosinophilic
cellulitis, eosinophilic fasciitis, eosinophilic gastroenteritis, coeliac disease,
allergic colitis, eosinophilic esophagitis, cosinophilic pancreatitis, eosinophilic
pneumonias, bronchiectasis, eosinophilic synovitis, nasal eosinophilia, tropical
pulmonary eosinophilia, Churg Strauss syndrome, pulmonary eosinophilia,
idiopathic  hyper-eosinophilic syndrome, inflammatory bowel disease,
eosinophilic cholangitis, eosinophilic Jeukaemia and other eosinophilic cancers,
familial (hereditary) eosinophilia, eosinophilic granuloma, sarcoidosis,
eosinophilia-myalgia syndrome, cystic fibrosis, nasal polyposis, eosinophil
meningitis, Wegener's granulomatosis, polyarteritis nodosa, rheumatoid arthritis,
pemphigus vulgaris, bullous pemphigoid, dermatitis herpetiformis, erythema
multiforme, eosinophific cellulites, parasitic infections including Ascaris
Toxocara canis, Filariasis, Anchylostemiasis, Trichinosis, Strongvioidiasis,

Fascioliasis, and Schistosomiasis.

19. A use as claimed in any one of claims 1 to 11 wherein the condition is a Th2

mediated condition.

20. A use as claimed in any one of claims 1 to 11 wherein the condition is selected
from Th2 mediated asthma, allergies, eczema, microbial or parasite infection,

and autoimmune diseases including ulcerative colitis.

21, A usc as claimed in any one of claims 1 to 11 for treating or preventing a
condition associated with one or more of leukocyte infiltration, eosinophilia, IgE
secretion, airway remodelling, bronchoconstriction and mucus hypersecretion

with steroid sparing effect.

D
2

A use as claimed in claim 21 wherein the condition is a steroid-dependent

condition including corticosteroid dependent asthma, severe eczema and
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A7 (0.5% syn-CLA- 3.62 0.22 NS spiked mlk fat) A8 (2 %syn-CLA- 3.72 t
0.46 NS spiked mlk fat) A9 ( 7% syn-CLA- 3.78 f 0.16 NS spiked mlk fat)
The hi st opat hol ogy score was determ ned frominspection of alcian bl ue-PAS
stai ned paraffin enbedded sections of the left lung of each animal. Lung

i nflammation, perivascul ar/peribronchiolar infiltrates, airway epithelial
hypertrophy, goblet-cell 5 hyperplasia, constriction of bronchioles, nucin
hyper secr et¢osmoplihe disersisfsi mchidingressionplilic ghstioRaigoics, teoeinpithio phrigesianende
graded on ] e. - hange) to 4 (marked change). Each ani ma

recei ved aﬂ“@V@%%FﬁLWﬁggﬂgg% %Iogy score based on summation of individua
scores for each criteria. Al slides were scored in a blinded fashion

(blinded tg digt treat / group,assignment), and scares were_presented as
the e 1 GEvPbCdn T4 B LAl BIGRStROT BXisr MereoraTA By TEHEHLR DR o a

di spl ays nocaiasikisn forfeadhy drprbvehiiNg a WHRAItRASssoRiagdd Wil 8deSorGhore Y teNat et i C
seed CLA-spiked mlk fat induces fatty liver disease. Visual analysis of

t he spl eensinfiliatipi,eepigopifiliariagravay semededingornd dgonrshoernisiictien svithrighreidtseeringher e
were no obv&ﬁ%§ signs of toxicity, except in the case of mce fed high 32

24, A use as claimed in claim 23 wherein the condition is a steroid-dependent condition
including corticosteroid dependent asthma, severe eczema and eosinophilic disorders
including eosinophilic gastroenteritis, eosinophilic pneumonia and hyper-eosinophilic

syndrome.
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