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1 filed March 4, 2005 FIELD OF THE | NVENTI ON The
present invention relates to nutritional conpositions
and correspondi ng nmet hods of using those conpositions
to aneliorate synptonms of arthritis or other rheumatic
di seases or conditions in afflicted by or at risk of

devel opi ng s ﬂTﬁ?ﬁﬁﬁ%ﬁﬁDﬁe‘%g'ﬂdﬂﬂﬁg{ D OF
THE | NVENTI I&f#‘ﬁl‘f@ (&f {qﬁﬁ 0 the
ti ssues that ho E df t oge erSr nnective tissue

di seasieapplBativhdints e Hnd:ﬁiﬁ“d] & BovgeReARlidaon 46 $E658DR fidd MRRG:, 2005
list of afflictions that involve connective tissue.

M1 1lions of people syf al - | ammat i on of
connective tissue, pg1é'5 i% ﬁ;.” 1% he joints.

The pailhe pas@emvéntmmrmtbsjtosmtremeﬂsoﬂnposaiehs hid @iriesi@nding methods
Bgfr‘ IEISIJgBﬁ(;eSS %@ﬁ)ogftlg%{sgtgtgg%f; grat\c/e\rrﬁt | mptom 5 gfgf e} 1(’:"1t1§a %;fo!gheafheumatxc cy 1seases or
c opnilitions inenfilictsd ieomhit sidasfelevalowing mieh disaasasioetaondiions.

different conditions. A common feature of rheumatic

di seases is the involvenent of joints and the
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j oi nt
joint surfaces, which results in pain on movement of the joint. Symptoms in osteoarthritis

tend to get worse with activity, so that the greatest pain is experienced at the end of the day.
In contrast, the symptoms of inflammatory arthritis include the greatest pain occurring at the
movement of a joint after a night's sleep of inactivity.

Inflammatory arthritis generally means those diseases of joints where, for example,
the immune system and/or some other mechanism(s) are causing inflammation in the joint.
Among the more common types of inflammatory arthritis are rheumatoid arthritis, gout,
psoriatic arthritis (associated with the skin condition psoriasis), reactive arthritis, viral or post-
viral arthritis (occurring after an infection), and spondylarthritis, which affect the spine as

well as joints.



Among the nore conmon types of inflammatory arthritis
are rheumatoid arthritis, gout, psoriatic arthritis
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reactive arthritis, viral or postviral arthritis
(occurring after an infection), and spondylarthritis,
which affect the spine as well as joints. The
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useful in ameliorating the symptoms of arthritis or other rheumatic diseases or conditions in

individuals afflicted by or at risk of developing such diseases or conditions. Without being
limited by theory, it is believed that these compositions and corresponding methods provide
ant-inflammatory activity and specifically decrease the content of pro-inflammatory cytokines

in joints.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 graphically shows, from Experiment 1, the incidence and day of arthritis

onset in type II collagen-immunized mice fed with control diet, the same diet supplemented
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conditions. Wthout being limted by theory, it is
bel i eved that these conpositions and correspondi ng
nmet hods provide ant-inflammtory activity and
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W'\xtlﬁln Phlebodium extract. (* denotes statistical significance relative to control at p<0.05).

Figure 6 graphically shows, from Experiment 2, arthritis index and relative severity in
type II collagen-immunized mice fed with control diet or the same diet supplemented with
Phlebodium extract.

Figure 7 graphically shows, from Experiment 3 hereof, synovial inflammation,
pannus formation, cartilage damage, bone destruction and index of morphological
inflammation in type II collagen -immunized mice fed with control diet, the same diet
supplemented with Boswellia, Polyphenol or Phlebodium decumanum extracts, and

immunized mice fed with Oxepa®. The Prednisolone group (Pred) is immunized mice fed



control diet and treated intraperitoneally wth
predni sol one daily (* denotes statistical significance
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shows, from Experinment 2, the incidence and day of
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H&E. The.compositions and correspondmg methods of the present invention are directed to

nutritional compositions that contain as essential elements a fat source, a protein source, and a
carbohydrate source, including an omega-3 long chain polyunsaturated fatty acid and an
omega-6 long chain polyunsaturated fatty acid, and at least one of a Boswellia extract and a
Phlebodium extract. These and other essential or optional elements or limitations of the
compositions and corresponding methods of the present invention are described in detail
hereinafter.

The terms “ameliorating” or “ameliorate” as use herein, unless otherwise specified,
mean treating, controlling, preventing, or otherwise reducing the occurrence, severity or
relapse of an identified symptom, condition, or disease, in individuals afflicted with or prone

to develop such symptoms, condition or disease.

4



Figure 12 shows a histol ogical slide from Experinment 3
(Phl ebodi um group) of an el bow fromthe right fore
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(degree 3), noderate cartilage danage (degree 2), and
m|d bone affectation (degree 1). H&E. 4x. Figure 13
shows a histological slide from Experinent 3 (Oxepa
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of the present invention shall

Product Form
The nutritional compositions of the present invention are directed to any known or
otherwise suitable product form for oral administration. Any solid, liquid, or powder form,
including combinations or variations thereof, are suitable for use herein, provided that such
forms allow for safe and effective oral delivery of the essential and other selected ingredients
in the targeted product form.
Non-limiting examples of solid nutritional product forms suitable for use herein

include snack and meal replacement products, including those formulated as bars, sticks,

5



i nclude the corresponding plural characteristic or
limtation, and vice versa, unless otherw se specified

woroosloe@rdy i nplied to the contrary by the cone@ruUS:006/007787

10

15

20

25

30

which the reference is made. Any conbinati on of nethod
or process steps as used herein may be perforned in
any order, unless otherw se specified or clearly
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P61l et pobtinnaBF aSplhritaRbRtddOr THESR A L& Be {nEdutid ?as?é" 38Kor powdered
and meal replacenent products such as those formnul ated

™ui ces or other acidified beverages, nilk or
soy- baprRdB&RNEaag@8ct &l adeesbtaifddl 68 SplardtEBSond@ RPREY one of

bfe ﬁc?\xr/lg eg%nera Boswellia, Commiphora, and Bursera or closely related woody plant
species of the family Burseraceae. The Boswellia extract generally contains one or more
boswellic acids.

The Boswellia extract is preferably obtained from the exudate gums, gum resins, or
standardized gum extracts obtained or derived from a woody plant species of the family
Burseraceae. The leaves, roots, and/or stems may also be obtained to obtain the extract. See,
for example, Sen et al, Carbohydrate Res. 223, 321 ( 1992) and Ammon et al, Planta Med. 57,
203 (1991), which is hereby incorporated by reference in this regard.

The trees of the genera Boswellia, Commiphora, Bursera, or closely related woody

6



non- car bonat ed beverages, enteral feeding
conpositions, and so forth. These |iquid conpositions

wae@oeesr t ypi cal Iy formul ated as suspensi ons BCT/US2006/007787

10

15

20

ermul si ons, but can also be fornulated in any other
suitable formsuch as solutions, liquid gels, and so
forth. O her non-limting exanples of suitable product

Eg!’a%sgyfeaés S5t ﬂ?r 'Efﬁrkfhg%d'éq%néaﬂg'go?@lvhg dxp{he %ﬁﬁnalt'lc’qéegﬂ agd tropics

itlons suc
Berdveping @qumtq:wﬂ@b@fdﬁm WPTIE)QD¢ eantain Tigh coneentratioonef boswellic acids

Cgfsircpv\g ef 'cf&éb}{ ?%%E%J] @o&%ﬁ]ﬁ@{)t g rﬁ’q {)P%C? ﬁgg)ﬁefnt?ﬁebo%mcal sources for
C @rﬁyllchla the Bosweliasastract include BaswsliistserethoBasiveléia bbau-dajiana, Boswellia
an®ld 0k o I

SRR BBy E PR Bl I 5L B o, oo
s tresksaekemeipherai myreiae Cowmirbeia 4lhm9$ﬂl¢m¢ omanirgerd enb’rm«ab Glatnmiphora
0”;09,/9,5103 about judi ng fromabout 0.2%to about

% and X Fﬁo ’;aﬁc P)Sr‘z;g from about 0.3%to about 2% by
vvel ght Th¢ muhiiond rﬂ@@@ptmm of The present invesutier éicluda shess emnbodiment

h

c oohiina 10 S C L Rl ) 0P P b PterRE B Abous 10 g 0 bout 50

aiitl of Bestislia sy extnpritepes é¢99etntthl§ orayidedrqm the extcashposféaatiee amount

f LemshBmcRagt i on of a plant extracted. The extract can

be in liquid, paste, oil, or powdered form The

Boswel I} ancestpbogiment afithe @respt ditveaidont hsrbqsivaklie sxtract contains at least

b%h@mwgﬂic bQd ﬁztvn{gﬁ( $h691[?<%1 Qlfuctfufél rleﬁg\ﬂeﬂtgd %&g SHowi gFonaula I:
Boswel or a, Bursera or closely relate

woody pI ant speci es of the fam |y Burseraceae. The

Boswel i a extract generally contains oneRor nore

boswel | i c acids. The Boswellia extgact i $

obt ai ned fromthe exudate guns, gu 031

st andardi zed gum extracts obtai ned or

woody pl ant species of the fam™®R BurSergceae. The

| eaves, roots, and/or stairs : 5 oB¥ai ned to

$ preferably

obtain the extr&@tn ee ex} et al,
Car bohydrate Res. 2 §nd Ammn et al,
Planta Med. 57, 20: _ h 1's hemeby

I ncor por at ed berefeL e in“this regard. The trees of

t he genera Boswel | i & Cormiphora, Bursera, or closely

rel at ed woodypl ant species of the fam |y Burseraceae

t wREeRl dadh RO dndlalki eal%nzfj af) %k%ﬁfnor ﬁf/drgxfafk?p iRES hydroxy,

and warm tenperate zones of wor ] d ‘and cont'ai h "hi gh
élgegnpydg?)fya 1, e allepyucashanyls algicﬁ{ dghydrogen hydroxy, alkyl, alkenyl, alkoxy,

or hydroxyalkyl (in each instance each of the alkyl, alkenyl, aryl, alkoxy, hydroxyalkyl, and

I

alkoxycarbonyl groups independently contains from 1 to about 10 carbon atoms).
In another embodiment, the Boswellia extract contains at least one boswellic acid

having the chemical structure represented by the following Formula II:



and other closely related conpounds. Exanpl es of
specific plants botanical sources for providing the

w®omvmbdsia extract i nclude Boswellia serrata, BOEWSI006/607787
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bhau-daji ana, Boswellia frereana, Boswellia
papyrifera, Sudanese Boswellia sacra, Boswellia
carteri, Comm phora incisa, Conmm phora nyrrha,

Commi phora abyssi nicca, Conm phora erthraea, Conmm phora
mol mol , and Bursera microphylla. The nuﬁﬁltlonal
conposi tions of the present inventjon irclude those
enbodi nent conprising from about 10™s 2

ng, preferably fromabout 100 ng to ap

tRe Boswel lia
3 >~aci d havi ng

ed zby the follow ng

dependently al kyl ,

one enbodi nent of the pr eskg

extract contains dtm) e
the chemical structurfe rep
Formula | : wherein gach R

al kenyl, aryl, aI&gﬁy r” h oxyal kylgn R2 is hydroxy,

al koxy, hydroxyalkyl SN Kﬁxycarbonyl and R3 is

hydr ogen, hydroxy, ﬁyl a enyl, al koxy, or

hydr oxyal kyl (in each i nstance each of the al kyl,

alwlmﬁml eaclaR Y4 mdé}ieﬁd})ﬁ&y alRyldsIRety B bKY, lalkoRf) Gr hydroxyalkyl; R 1s hydroxy,

bon S i ndepe contains from
aB 8¥>y ﬁbc{fe’%ﬁ% gﬁ%ﬁ&ﬂ%ﬂﬁ%ﬁﬂﬁﬂé%@?ﬂ%&%ﬂ% aﬂfyﬁélkenyl alkoxy,
Beshmircb)dyalkﬁl)(ﬁrr ach ifsRnéeadatis obthe hRAS bk} o ?QSMEA | Bydasidyaikyl, and

n he chem ¢ cture represent
s A A e A (YR
al kyI Ilﬁﬂtﬂéﬁi&yémb(ﬂlimént tid Ekﬁwyula eitrabyda&ﬁ@myad 1kt oneraswe%mc acid

Y oA S

hydroxyalkyl (in each instance each of the aIkyI

al kenyl, aryl, al koxy, hydroxyal kyl, and B
alkoxycarbonyl gr oups |ndependentI¥‘conta§ns from1l to
about 10 carbon atons). |In another , the

Boswel | i a extract contains at el lic acid
having the chemical structure prep: t he
followi ng Fornmula Hi: mherel, Wdependent |y
al kyl, al kenyl, .aryl, ; R2is
hydr oxy, alkoxﬁ“% o ) ar bonyl ; and
R3 is hydrogen, hy' Iﬁenyl al koxy, or
hydr oxyal kyl (in ea P of tiwe al kyl,

al kenyl, aryl, ral'kox & al kyl, and
alkoxycarbonyl groqg% imgdgpendently contains from1l to
about 10 carbon atons). In”yet another enbodi nent of

the present invention, in the chem cal structure
wherein each R is independently alkyl, alkenyl, aryl, alkoxy, or hydroxyalkyl; R? is hydroxy,

alkoxy, hydroxyalkyl, or alkoxycarbonyl; and R? is hydrogen, hydroxy, alkyl, alkenyl, alkoxy,
or hydroxyalkyl (in each instance each of the alkyl, alkenyl, aryl, alkoxy, hydroxyalkyl, and
alkoxycarbonyl groups independently contains from 1 to about 10 carbon atoms).

In yet another embodiment of the present invention, in the chemical structure
represented by Formulae I, II, or III, each R is independently alkyl containing 1 to about 4
carbon atoms; R? is hydroxy, alkoxy containing 1 to about 4 carbon atoms, hydroxyalkyl

containing 1 to about 4 carbon atoms, or alkoxycarbonyl containing 1 to about 4 carbon



represented by Fornmulae I, Il, or Ill, each Ris
i ndependently al kyl containing 1 to about 4 carbon

W@at@i®965R2 i s hydroxy, al koxy containing 1 to BODUS2046/007787
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carbon atons, hydroxyal kyl containing 1 to about 4
carbon atons, or al koxycarbonyl containing 1 to about
4 carbonatoms; and R3 is hydrogen or hydroxy. The

bgﬁ)‘ﬁﬁl An'dckﬁﬂéﬂ? g}[ﬂ%ﬁ l%%r&%ofﬂg gos% h{g {:185 nr%)F iae Jlnaf‘r:ﬁe acfé%onn in acid

form or in
alsibroyn, ordn gster fatnk oKgmmpy dxammloriyllkyl alkehyl, aryl, alkoxy, hydroxyalkyl,

ah{fd;ﬁ?(&@EQF&% §(19F6§qg<:?%dggﬁe;t}fw %thﬁph%gd blﬁ%lh%)lciohg)gﬁ )Penyl phenyl,
hWFb@X&WélOWIhydlhym%w,éwﬁsokyetWh@néw}yI Boswel lic

aci ds tBBQJvéfﬁce &EH ?n%[u@@ @%&gﬂﬁ cﬁ?a S@gé?c!if{c? %@%ﬁﬁ%f S Mllic acids

boswel |'i ¢ aci s I ncl ude
urinsluglo Balpeswellic grid (é@hxﬁroxynm—m;b@% yih ecid) (Fomadhl Rhe;rsm each R is

n%Ieh]X’l R2 l1:§2h})d190xp,y WE'@WS Igﬂﬂ% 1§3aée %E\Qgﬁpgcid @,(&eglc\éloxy ass 12-ene-
I

boswel | 1 ¢ aci ene-
( %pmc@) (Fopineln & wihereimcsactiR |1$m¢tb!1h1§ﬁ is agepylj and R ét pldrogamyl 1 1-keto-

RS Bﬁwaﬂgﬁc(?@@'d) hydl‘c]xylﬂﬁa‘é P7-eds- 1S 4I 619 ad )I(g ﬁmglgfﬁyeach R is
TR D P

urs-12- 9ne- 24- 01 ¢ aci
e&@ﬂlyRRi B hYé’tOPW |and Rilslhsfdm@ﬂmw 1 ldri@t@-bpsvdhlwhcagém )qcetoxy urs-

aQQ-ENé lllﬂe't&ﬁt%sxﬁelf?@acbwl( rﬁxuﬁq 'v&g&ﬁﬁeﬁa‘fﬁgflﬁg’tpﬁvﬁ is aceﬁ/l and R? is

2-ene-| ket o- B -bOSMB I C acCl or mu

ealflﬁoﬂn} §“ nEdpapy urspR13-dienecké gt acidytfwrmya g Whyrdm@g@nl} js methyl, R®
\?ﬁl&}bg?{)](?)ééaﬁlguﬁ%s%y&%ggbe% 2%438'&%@%&% e Pj 2%3314 beid (Formula I

hydeisigeagh R isaeptind, ngﬁhbﬂirqwmﬂé%y lsmyérom)u ene 24 oic acid
(For muirge BohalExRa& %9 aﬁ)\dlhéna“?()p Xllternaﬁgeli/ %orﬂé{ﬁi LR Yr more isomers

and R3 i s hydroxy). Boswel1ia extrac
aaﬁPCtSwelha@Plgl o its éP‘t“@Flﬁ%t iHpempleg ehisemers aimhlde ralnhmﬂ@ta and 11-keto-

| 5QBSsSvelk abRS \M%hjvétﬁleﬁﬁilﬂQd@ﬁmd Lofis, A8 VRk! ¥QShe ﬁé@%d%%her ester
of isomers include al pha, beta, and 11-ketobeta

b8¥WaYSc aci d. Derivatives include acid sal ts, acid

est er SThaRdsvdiifa BGRLY ot LUOST alﬁﬁf %%dﬁibju){ﬁ%'f}’o%? about 25% to
The Boswellia extract contains at | east about

i Ahandalse inslvriag figm 2ok 10 86%, braveighil of en¢ eranerd |bPR3VeHlG acids,
f 60 alopdibos O hd B8Hers ba)ﬁd)ﬁ@it%te opifnoférb%sv%lhcf%‘icﬁdenvatlves

boswel | ic _acids, one or nore boswellic acid I soners,
and/ or The Bhlghpdivm exfic coniinges plagt exdiaet ehiginagafiony @splanftyeithin the

PhAngiBOREI#1iBdRYaE AT he @@lﬁb&ild&@aeafaﬁ Ene%l& liRHde? @rl?s' Qﬁ)gmally those
fromatﬁ)ll ant, wthin ]%)/D ypo i aceae.

PRy P G fapisalregipnsyof disiwerid. | Kor iexastniel éveny of ths, Polypodlaceae family

esbasdigdnbis D& Aslelive egﬁécfah‘ﬁ éﬁorlgg@ﬂ @lio%l Iliggggagnﬁm@gresttsh % South

RS eciod st 6 AR 6 reoos Mo g o o daripbean islands.

t e PRSEddiuaNedtAbiE A RSIS obfathe®hthe rhizome or root system, and/or the

leaves. The Phlebodium extract is a mixture of one or more of various flavonoids, alkaloids,
and/or lipids.

Within the Family Polypodiaceae, Phlebodium extracts can be obtained from plants

within the Genus Polypodium, the Genus Chrysopteris, the Subgenus Phlebodium, and other

closely related fern-like plants. Specific examples Phlebodium extract include extracts from

Polypodium decumanum, Phlebodium decumanum, Polypodium multiseriale, Phlebodium

multiseriale, Chrysopteris decumana, Polypodium leucotomos, Phlebodium leucotomos,

9



Anerica especially those in the Brazilian rainforests,
Mexi co, and to the Caribbean islands. The Phl ebodi um

we@zioeaeds79 s typically obtained fromthe rhi zoneCDUSI000007787
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system and/or the | eaves. The Phl ebodi umextract is a
m xture of one or nore of various flavonoids,
al kal oi ds, and/or lipids. Wthin the Famly
f?gé?gﬁiggfcgﬁ%n Ppizlgé% Gézﬁ;eegm;)g‘ﬁ og" w rﬁ/u?%aﬁbt g%ﬁzﬁ)gmm triseriale,
epqul; "’WM‘I e CSallbg@ nugwdlnbieh o d’iob/mdzam d cedshi@tiium, Polypodium

cIZ Y, 58 e, phl Speci fi c exanpl es

h@ég Ui })@5 t%?lg% e%ﬁ%:sjluéld%rﬂé%ﬁ%ct s from Pol ypodi um
decunalTlhmBOFWlb«'b@@H/Qmi’ldémdmampmactﬁahly bedbtained using conventional or
m&htefw?iser Kn%lvﬁ extaa | um&l %MM ill%ﬁ{néh € Ieg%%ml?cetare &escrlbed in U.S.

decmana, ot ono
| Eatens o@r%@,%l Wéangm 290%638; mlewemsma&ct eanrh 5 120,558, which

PQE%H&%nH@r mcgﬁgﬁtedpﬁéréﬂ? g S%oa@glﬁa egrg ts are commermally

aQUI I num ea tal wam
c eeaileblp yndey ﬁae tRdéngme aﬁomlmﬁ’iu@m@mmh Heabsy pod BelievserWashington,

Cysau "Phl@%‘ih "r[lgxt}a'cg Gre %ﬁrﬁggﬁy Ll!/dll@bl@rﬁgée? 1143 H‘!iﬁgz?rgé B¥pry-37@

extracts can bt ai ned usi ng conven
ofiREr FEIENE vy SrReinact i on t echni ques, non limting

6 264, 955 2 H5 MBLF HRREALR Hels Jup HEGHERLG, for,gypre. by
affiadueliy vageng, dhiithandegrindingtthoplentangeriah o fioe apeder, and then, if
haegied &Yra&cﬁg Qﬁeeg% ﬁgﬁ\’\ﬁé‘cgﬁa@ R 5)églgﬁgang£%aratlon of the Boswellia

connerC|a y ava er the tra
PEXfEct m@lﬁ@%yqssahmgévrbss oflarresin frPaalpdantiex, CrtMsiglarrg!ttm ofthe plant and

U d
Sl 0L YDA TSR AN oo
SpecAniratipnethpexiets under aereesk presire bp dimaving the eiganic soiventse obtain a

pEﬁQ@f Iﬁgss, lga@f'fylﬁg(ﬁl%&l més§ W ?ﬂ Qﬁ@éds%ﬁ‘ﬁ@&h&%&lﬁﬁ%b ggam a pH

grinding t mat eria
t Hléwe §; f,xt@@’rggrtg@sohg;@prvg@)t juiigple spdvegisguh anél[f}ang the aqueous layer with

M4l Abid t&"f)HeKe%W Isa rsébaﬁﬁﬁ? ﬁ{e%ré&ﬁta%f co'hﬁﬁmﬁ,‘)?(?’é’gv%hg%md, washing

extract includes: CTUS I ng unps a resi ] )
oith s 168 iy 50 bk o oplsat Brcsioe: aadcpptionally separating the

exddhvadial BwiMid Rbid bg%a&m selhy&nt; renoving the
i nsol ubl e material "by known nethods; concentrating the

ext r acNeMliRdée emptee of prisaly pelai§olyesisoused dn tthee extractions include

OhlgHdlsq(e $9Q Im\éﬁﬁﬁolt QhABL, BlitAndD), RULMBYe. Qa&%mnga&ltefré’ ﬁerkg eh&?acetate)
Syrupy nass W th an g&geous SOlUtlon of an

at"tdaF?{n‘am}SIPPSaElW@ -8; TRt 39equs rgkatingolugion uised rfOI\/vbQSnymg may be a
Shlyctr@mleeco‘ﬁfbbﬁﬁﬁf‘;u&l Qﬁ%dﬂfiﬂ Q*Cfr&hﬂkg bhdlEn ﬁ‘ﬁyﬁg&’éorj ﬁﬁfa%glum hydroxide.

wth mneral acid ow 5; separating
pi”éf‘c PRst-pRkele tregsmeni wﬂwgtswe%wqaibc Cld@'i“til’fedv\ﬁslmﬂlmlar solvents such as

dichloromethane, chloroform, hexane, petroleum ether, benzene, mixtures thereof, and the
like. The mineral acid is typically one or more of hydrochloric acid, sulfuric acid, nitric acid,
phosphoric acid, and the like.

The optional separation may be effected through filtration or by centrifuging.
Exemplary methods for isolation of the individual acids include column chromatography,

MPLC, LC, HPLC, flash chromatography, chemical techniques, and the like.
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with water till neutral to litnus; drying the
resultant fraction; and optionally separating the

w0 paowdesoal boswel |ic aci ds by known net hods. PCT/US2006/007787
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Non-limting exanples of suitable polar solvents used
in the extractions include al cohols (e.g., nethanol,
et hanol, butanol), ketones (e. g acetone), esters

(e.g., ethyl acetﬁ‘;ﬁ?cm%pgolg Rin {ed%‘né t%h%reof The
aqueous al kali so y be a

hydr oxilde netotipel ernsitibnsad thegdisenhitvpotionxcoigrisearoinepa-3 (n-3) long

?%fgﬁgﬁ ?reg‘% af/égaf gbr[ﬁyog):hgﬁ%lll? Gn oil];?%a-@ ﬁ Sé) lgalrlngléc%am polyunsaturated

nmpﬁldeﬁ‘mhs@ﬂ Geft STmmeﬁd dattydcols erestiehiaved to interact with or enhance
c H{ecéﬁf?énocff@ﬂ Jﬂ%&f@ﬂ‘i?ﬁ mltlé};ghlﬁfﬁ@xﬁ'g s ’alsQ gQS%SQe% heremth ur es
t her eof K he m nera cally
one or Lﬁ@g ¢hagf pQWFmNB@fW agids ae ﬂm¢ fa(tty |acldaw1thll8 or more carbons
c rd ih

ot Fhyacfi“ilin, BOSBRR A B p2BA Uipor oy Uitjesprgl herin
oPmsga-g apd pinpgact fagy a@stsemny e\mndm bmtlils pbetion efcheadduble tofid closest
t

mith’h B‘Qt'th\ﬂ Qﬂﬂﬁtlcf tﬁéf: ag§ ﬁél@ Ecélg%gt%@!ﬁ‘ Emdsclﬁ(lﬁ Q’?ﬁs? g{nﬁﬁw%nd at the third
t 6¥hett ledé’glegfaﬁ Eatty ngdq; hdye a ifiosh gomond Ftdhglmtla atrborat ed
Fat t
Present TS ettt i phO RN o5 ) in B compostigns of the
p BTe§ah S eniionmeay bedn ayy feh dyitalsdonpivorve - ymardekmmgar 1Besentation
( Bf ﬁ’]% dleé?é}ﬁte‘alf% 'ao@@kc}fﬁﬁﬁﬁf’ﬂ URB- BBt % &l g ds%gl? Ruifdfle forms may

A. TheSe seleécted fatty acids ar eve
i chlélfiaértee fatty recidp, fathanit esterh ée. gacesteifiedvith e aRolsnhshdhi @ methanol),

aEﬁ’osEﬁUhﬁ*@l@ Fhaha, &K 853G 15ceRTesdhiRB gﬁlﬁt‘&fn‘s Iﬂﬁpeoper ein. Long

ai n pol yunsaturat e atty acids are ose fatty
aci ds &Pﬂ%n&fgigcﬂxalﬁm@f@awmrﬁéomgﬁham pelyyisatytated fattyredids suitable for

WhdeC Rerdth Sigcth@v @oc%saqléxagﬁ)d'l@ a@ﬁr@?—fh .CH. &P?} doubd gnt?e?lgfésamd (EPA;
d S

therein. Onega-3 an a- 6 acl va r
de et ﬁf@ar&@nww@%%ﬂb Ph?fhltol*ﬁélccﬁ@lﬂlliﬂ&3Ib6hélceﬂat§°§e@mw acid; and

t g3t dagosapdnBkhoi€ NEbiPT t I'l@eifeﬁé& Yar@Cl blrgﬂﬁlgs é)%car %)%n an%g chain

acids have a first doubl e bond at e
ohtigEsBuRid faftyaeideyith@ld- a first doubl e bond at the

sixth ¢g¢ ReRuntTHE s&8! ﬁ)ﬁ% €GhatnOpdly &Eﬁhr@te@oi{abf}u Ql%ﬂg Ut ahe qlutrmonal

fatty acids for use in the corrp03|t|ons of” the prese
i PRPIOEIINS Pfaljie pEese imypptigrorangesy peratstvangs @rdqsn Wg tpoahwt 6000 mg,

| ﬁthHi‘hg BrofedbbiSIYmPlo BbESBOhALne le@ﬁnctl}aﬁlgqﬁ%{ ot ﬁfé mg to about
ty acid conmpound. Non-limting exanplées of suc

t
%OE%P@ he eypees-3y sqikmmgdbe ontieeal Chey y Thrjomssponding goncentration of

agicH RS RIS rr(o@t Qﬁlcal% ek e é%ﬁth) PR t@lal%%h A SlH@lDdlﬁ‘é‘“ from about
met hanol ), I s, nono-, di-

t 976l Vc%’PPfdgé a‘&ﬂr alé‘bﬁ’:filﬁ‘ﬁtgu e abersr 96 "o about 5%, by weight of the

nutritional composition.

Non-limiting examples of sources of omega-3 long chain polyunsaturated fatty acids
suitable for use in the nutritional compositions include flax seed oil, canola oil, transgenic
oils, and fish oil. Non-limiting examples of fish oil sources include saltwater or cold fresh
water fish, non-limiting examples of which include albacore, black bass, bluefish, carp,
menhaden oil, anchovy oil, pilchard oil, channel catfish, herring, lake herring, sardines, lake

trout, mackerel, pompano, salmon, tuna, and white fish.
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Non-limting exanples of onega-3 |ong chain _
pol yunsaturated fatty acids suitable for use herein

w0 pbgs7docosahexaenoi ¢ aci d (DHA;, 22: 6n-3); PCT/US2006/007787
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ei cosapent aenoi ¢ acid (EPA;, 20:5n-3); stearidonic acid
(18:4n-3); al pha-linolenic acid (18:3n-3);

ei cosatetraenoi c acid; and n-3-docosapent aenoi ¢ aci d.

Prefer | nat f a3 n

pol yunoet Pl SRR R o R o R E hegys tong ohain

s gelsursangted Hattyracploiujiahies for ugedn g nirgitivyal agnptsitions intlede primrose oil

0, O n 0,

gz&l:a{ll'y%;girﬁ g%?@ o‘t?}dr!i% &F@g)flcahl{] ?7?5‘%5(%9@{ lb@%l%g}rlmq seed oil (14-20%
i ﬁ?éJAt)pdﬁrwggefnrcoﬁLéb@utceﬁ Qurifjed GLAb(@cmcaB@@ﬁw%aﬁﬂA};l fangal oils (e.g.,
[ 0 100 nmg to about 250ng, of the
ozéégqgagg%@yﬁggngghd t he optlonal GLA. The

correspondi ng concentra tty acids nost

t ypi cgjel e 9 u

B T T K —
i eludingregfat soireeaioearbady &ots tsourab owtl Bpiotely samedeghll imfddition to or
t r Ly, C

Sgﬁlﬁlg&g% %BVI&E% the %’gﬁ ﬁg}?bﬁ%sg‘lﬁl%%{ld& ?g?ﬁiﬁlm %)t?trag{s and long
aé@%&ﬁ%ﬂmﬁﬁﬁmé a@d% in the nutritional conpositions

' nClﬂQ%iJréHﬁtr%ﬁﬁqn %}nbmﬁt%h%ﬁh (Pde othdr" gla?i %ﬁndrcadﬁéd fgredients may
and fish lTmting exanples o

sBigridesp m@lou@@% O s,emvlnlg orr dosér ingdudéng fFang hhout 25 keal to
Nt 960 kéa‘ﬂ gals%xﬂgfgéhﬁ‘? £ %}MB{J@% k&? k% ﬁ%&?ﬁ%ﬁ,ﬁalsot%aﬁéﬁng from

bass, bl uefish, car aden ol anc

prbosh 0ckeal to abew 246 Paloﬁwln@wmm@m iabept 15@keal treabointr0 keal, and

S I t

P R Sing TRAD Ak 240 KB BIoEL 300D 380seriify Sl iBigbly os o
ofingle.nedivided seatingoidesya- 6 | ong chain polyunsaturated

fatt [ t Lt

compoti ) Bt SO o e 1 e YR i eftBitra sre known and

GEam) be gt Hythe gptioystnpitions!| pjodpgts 215%@_ ereify| m@wéqsirth@trthe selected

SRRferd dre 68 ag® R for LiABRHR RIS %&Lﬁ'oﬁﬁﬁtﬂfle with the essential
purified GLA (typically 26-99% GLA), fungal "ol

(é“dg)ther rired inggsdigniscus) | and so forth. O her

MacT oNghbbiBAbabes SR@abRULE hde '1@m§hutﬁ9%@ﬁﬂoﬁﬁ&snﬁa}p6e élﬁﬁle complex, or

pr esent 1 nvention corrprl se ot her nmacronutri ent
i Fefatiensog cembiggtiony thesal. NMorclimivian peampies of euitable caréﬁlmydsates include

PRy QY A2d D9 lrﬁdaﬁied atakchl d} c%gﬁﬂal;ch ORaftRleLfin Oélﬁt%gé’\bﬁﬁners sucrose, corn
providing the previously described Boswel and

PRIEh SR IUeeelidse Fise-dasiyed %bohd#atenglﬁenswﬁ@ms@ rlegtesg, high fructose
f &k Yyrays; |11d§gest1ble oligosaccharides (e.g., fructooligosaccharides), honey, sugar alcohols

(e.g., maltitol, erythritol, sorbitol), and combinations thereof.

Carbohydrates suitable for use herein also include soluble dietary fiber, non-limiting
examples of which include gum arabic, sodium carboxymethyl cellulose, guar gum, citrus
pectin, low and high methoxy pectin, oat and barley glucans, carrageenan, psyllium and
combinations thereof. Soluble dietary fiber is also suitable as a carbohydrate source herein,
non-limiting examples of which include oat hull fiber, pea hull fiber, soy hull fiber, soy
cotyledon fiber, sugar beet fiber, cellulose, corn bran, and combinations thereof.

Proteins suitable for use in the nutritional products include hydrolyzed, partially

hydrolyzed or non-hydrolyzed proteins or protein sources, and can be derived from any
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The macronutrients in conbination with the other
essential or added ingredients nmay provide up to about

wa e/ okesad of energy per serving or dose, inclPdi/ig2006/007787
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from about 25 kcal to about 900 kcal, al so including
from about 75 kcal to about 700 kcal, also including
from about 100 kcal to about 500 kcal, also including

f ut_ 400 _kcal
: rlfg g {&QQSI}&% 95“3?36899 C%lml (e. pEas m%%yz Jlmal € meat, fish),
seppiliggoricd @sle) vpgstdly @lg, ypogs oracombmgtlms thenelify i ﬂeobrotems for use

S L& nd. t.

Sy 195, A LS, FOUESES, PO v
bén G@@@lon% HrﬁblctSampnyUsntmgt Wamlpbﬂ alf ywhidd undheledegeophg dglutamine,
h%;rsglﬁb mRihhided sithat glh‘sge $id &Rl hd &N 1s are safe

and effective Tor ora mnistration an

Corrpat iFts ssuiigblen farhuse ds S tirteitionmh gradudie lmczlmﬂdewconut oil, fractionated
' @Qéo‘ﬁgﬂ ﬁpts%y o@%gl‘ﬂwp ﬁ(f@%lls%ﬁﬁ&{%lr %ﬂf 9{%16["0%910 sgfﬂ%&gr oil, MCT oil

nutritional” product be si
v &npdivm shain @rglmn@sh awiflomsr ollhénmlelc Nerflowierpit, |pagn and palm kernel
e)éﬁ@ﬁ%blﬁlsolafl carld @ipln‘raanﬁé‘r)il?soMB& £5ilg {1&1‘ gﬁll% nlatY&r Heypgd
ed starch or cornstarc

gI ucos ghﬁuﬂom?é‘ir@lons?rcﬂ@@@t of sepokygraip, profeing asoj' reafbohydrate in the
Sg{lﬂrlq&ial Eblﬁﬁosﬁli%ﬁé Yo HREDP NS tRh Gan gllrg %81?‘3?de1e[‘t)) PR Ring upon the

| act ose, high fructose corn syrup
o PG a9t fges agdsthe variqus gderdformujeicas @rrdamgdfeé )iletary needs. These
hane¥nutfibifdire %o@@@ 4c§lly( i%rrﬁllatemltﬁlh %{HI of ﬁ%)éig]lglr 4 Iagées (embodiments
sorbitol), and I nations thereo dr

st Bat @ dﬁwlb%@th?efpléqvﬁﬂﬁtah]@ i ncl ude soluble dietary
fiber, non-limting exanples of which include gum
arabi c, sodi um carboxynet hyl cellul ose, guar gum
citrus pectin, |Iow and high nethoxy pectin, oat and
barl ey glucans, carrageenan, psylliumand conbinations
t her eof . Sol ubI e dietary fiber is also suitable as a
c APYBMMRAIBEStS ce herein, non-limiti ng exanpl es of
Wi cn T nict ude oag i t—fToer;—peatott—fTber), soy hull
{iber 'Nu%@eyl cotyl edon fNﬁg{lonaf' lgl%dug&l%* fi ber
cel | ul ose, corn bran co |nat|ons t her eof .

°rot.ei ns suntabl . g —tge—t+hAgtherutrt4enal products
Nnartli ol | B In\lnl:r nl N/

IIL,I ”‘ UI UI yL CAT C[ T Ckr 1 >4

nong P‘&TV 8d pr o le?” or b‘”ﬁ ei n so%ﬂ'é%s, and can be
" rown—or-ot-herwi-se suitabl e Isource

ch. A 'PHll k (e g IBasdin, 2BRy) | anddd (o g., neat,
S o ‘ilg?lg'é‘lFs ( ri-ge—corn) lvegetable j(e.g.,

5 y)i ’]%‘?Ote&'brrbi F‘alf' d® t Her €870 Thd pr%ﬁﬁ ns [for use

nclude | _ar he entlirel \Qr [Hrtla“y

r eprdcwEeral velpeis Pesepdsd budiedemiiabauy for use in
nutritional products, non-limting exanples of which

| Optibsie Tidri@baphan, gl ut ani ne,

The nutritional compositions of the present invention may further comprise other

optional components that may modify the physical, chemical, aesthetic or processing
characteristics of the products or serve as pharmaceutical or additional nutritional components
when used in the targeted population. Many such optional ingredients are known or
otherwise suitable for use in medical food or other nutritional products or pharmaceutical

dosage forms and may also be used in the compositions herein, provided that such optional
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tyrosine, nethionine, cysteine, arginine, and
conbi nations thereof. Fats suitable for use in the

wooeiopdsenal products include coconut oil, fraetT/O8ENE7787
coconut oil, soy oil, corn oil, olive oil, saffl ower
oil, high oleic safflower oil, MCT oil (mediumchain
triglycerides), sunflower oil, high oleic sunflower
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O!illngrecf?&lt%r@%jfc R& &leﬁmgﬁaagﬂl ﬁnq 3@'0% tl%ilen il ré.oelsé’jlential and other
oi |5, marine olls, cottonseed oils, ‘and conbi nati ons

t fegredignts i e selostedrodust foon. or anount of car bohydr at e,

Pr ot eign-1idfiGheC 2k 00 E)fmsﬁcﬂ Q)lpﬁal%l Nk r%]di%:rfgsg rfr?/cgurde preservatives, anti-

conpositions of the present rnventi y

c OHsete reawilsity e [Bewds, hufferp qdditipreal pharmireuticat agives additional nutrients
f Qf MRAskAt ltb?eix‘(,%e@c%rsoﬁq@ﬁﬁin% %ﬁ%la@g\!\/&%e@r{ggg ?gcgﬁn%?, aspartame,
di etary needs.” These macronltrients are nos ypical’ly

f gparilifamcek. wicralose) eqlgrawss, fldverscthickeiing pgentseand stabilizers, emulsifying
( %g&@sdiuﬁﬁ%% &d sBrorlf © described in the following

tabl e, Table 1. Macronutrients Each nunerical value is

pr ec edeinyjitienah cqrestositivnshefifhe pepant dnvantionrgayetiirtbert @niphige any of a
Nyhdidty bONIRY: vRARROS! 1,20 %u@ifentg,f]ﬂ%n-@@%‘%’ﬂ%ﬁ%@&fﬁé&h@%@ﬁ%e vitamin

further conprise other optional nts that '
néd v itmin s Viiaia Ee wifamie Kethiasibe, ribefteymepyiridoxine, yitanwdhi, ngotenoids
Clpg adiLEdrSibileC ; 0 of:. SEr, o
oSS Rl PRSI RS TR &5yt i, o,
wid#igSe ghaline.tppsitelavalfetnddlepupivpsethérent, anigpmbisetisins thereof.

opt i ongd nﬂtﬂﬁfnﬁﬂéﬁ{%?itiﬁ{s%%%mr Wmisd %ﬁ%ﬁ?v:ﬁ%% %ﬁgggﬁé additional

for use in nedical food or other nutritional o
oAt e dimtiting pxagplsa gl itghnisclaged caleiyma blaspliveus, sragndsivm, iron,

t BRcC aliROmbdd Qdppdre s&ditin, @Bﬁé’siilgx?,dmbgﬂaenglﬁg h:_hromium, chloride, and
optional rngredi ents are safe for oral adm nistration

aRemiipationnhgrsel bl e with the essential and other
ingredients in the sel ect ggesPish fOorm Non-limting
exanpl es of such o tional‘f%g?ﬁaréﬁts include

pr eser VAt i@kods 4 the rpsgriningentiop Aogipfisq thy ergb@tministration of the

buhitigsmal cadpbsitionnal tlﬁgﬁésgﬁtcﬁ%nitiﬁﬁ,lto aedilM6dy oA bPBRLE risk of
nytrients as descrijbed herein, sweeteners i ncluding

aPeveroPs afrtheifis < st srhewmagic diseases rpar qonditionss fjarameligrate symptoms

agRsstEEWRL Kich A46H Re8ditbor ant s, flavors,
thi ckenj ng agents and stabilizers, enulsifying agents,
| ubr i cARt @ethgd gt g presint Hiventioa maytheiapplisd d¢ lr@wg@@iwhocw or may

Ohotlchi@eri?lfy @8LEH oW @RS SbtRER Ynel BN R i PSRTLSIRA AN atBly deases or
variety of_ other vitamns or related nutrients,

nEARIfoRs t iSinge dhampiritenabrompesitions QE thederesent iption do not have the

disadvantageous side effects of some currently available treatments for such diseases or
conditions, otherwise healthy subjects may be administered the compositions with little or no
change of deleterious side effects. It is believed that administration to such individuals prior
to developing such diseases or conditions, especially when such individuals are at particular
risk, that the onset of disease or condition can be delayed and possibly the severity and
eventual progression minimized.

The methods of the present invention are used to ameliorate the symptoms of arthritis
or other rheumatic diseases or condition. In this context, the term “ameliorate” is used to

define the methods of the present invention to include treating, controlling, preventing, and/or
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A vitamn D, vitamn E, vitamn K thiarrine_,
ri boflavin, pyridoxine, vitamn B, carotenoids (e.qg.,

whewae@rot ene, zeaxanthin, lutein, |ycopene),PCi/asione/007787
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folic acid, pantothenic acid, biotin, vitamn C

choline, inositol, salts and derivatives thereof, and

combi nations thereof. The nutritional conpositions rmy

f AR {.

m'dﬂlfgﬁwggesﬁ 't f%@{ﬁ?‘?% es?(\/ae}r:%’rdr%%)fsg%& E&'ﬁﬁ@z?%’a@t&q %ondltlon or
cdisedsg msoqm@ﬁk‘ﬁﬁlmmltls nﬂa@fh@slnqumtm diemase aridisordenanganese,

ChPoet Jue LT BpLASal W BRLDUEATL b P g
nﬁthhbd@mmth dieeages dlnd may i invebistdeemasingripe cosenttagon pAproinflammatory
ag{l&)ﬂhéstlﬁ foéc?&l JQ&t(E)*l&‘ alp gfvb&%‘qg%m%?@g%{& Jgfg rﬁﬁtri%onatl h(?mposmons

present I nvent toin

r deseribrd heeaim| o@hﬂ@r@ng nireumptéc diseassss hrgluded) émtratnoc hmlted to, delaymg
d r

A ARE L B G AR ® Bl SR e th progresion of
mekthéig op pthetrheysrasis disease.rrnd/nt misigatingythdesverfip bf thel syngptoms of arthritis
i g 'ofﬁ!exd Hﬁ'uﬁlaﬂ\‘b BistRY. Oy, e Qggen{': levﬁlﬁﬁhl chl&c}é@ fn%thcfd% F treating or
arthritis or other rheumatic of ot her sim ar

i BIeVeiRa SUnRtonp 9%@'@1@@ ot othey mlefumiabndiseBpasce offipewise delaying the onset
ngfﬁkﬁaggg&ﬂﬁg&g' tions of the present invention do

not have the dlsa vant ageous side effects of sone

cur r enErgmplonpf athted methodirend or fusrs aseasintedi Wi sdmimstration of the
c aietlibdap E‘énpdgf-tﬂaﬁsr MR8 HRa tlbre 59%3%%%1%18%% d)amhassomated with
admi ni stered the conpositions wt

ofrtigiisex otliep ulseugliame diseapese raslucipg thesnuimbes ef/eveplieh and/or tender joints,
agdadisg ﬁlﬁibﬁlﬁﬂﬂ&)gblﬁﬂlc Br sl vidinalise ﬁ’l'ié Qte aP wiRMe! ﬁﬁlmtﬁgor other
such di seases or conditions, especially when suc

i FhePpliny disepsesr progresspand redigving of imitigatingAte faHigueorssesiatest with such
diRea&rebndiadi ti on can be del ayed and possibly the

severity and eventual progression mnimzed. The

met hoddhefmethedsp pE sthert Pressute itveipnaelso uisielydg @ method of reducing
aBlainRHaBEE  fhEIvRY n@ﬁaﬁﬁacﬁfm@@ﬁl{y aB' &f&flv@ta%ﬁnt of thT:] nutritional

rheurratl c di seases or” condi ti on. hi s cont ext
t EQPROsiRR (¢ A suRiest iy Beed o dnflagimspgipn rpéluftwe, prevhio kel may fequire the

PhQIEH infIMARdnOR A Rioh N |t Butdrb Qﬁx‘é{/&ﬁatlvg WHitHahde) I The effective
preventing, and/ orotherw se reduci nga the occurrence,

s eyt tPgr @}dl\p@ab,ﬁlg@ngq URYR p JEARE Pl g)qulcbmng the severlty of the

C @stdrhPdhd Pon @Heﬁ%@)@ﬁ‘sl@%&@%i’ fHe& &tht@th@rnhﬂﬁl'oﬁdl%oﬂ?osmon Those
ot her. rheumati c di Sease or disor he net hod

pPledingry skilldh the 8K cripadilysieisrpipponisnums dagages, dosing methodologies, and
af@ah@h@&ég}g arthritic or other rheumati ¢ di seases

that may |nvol ve decreasing the concentration of
proi nf ﬁmn@ps}lmmng examples of the diseases or conditions treatable by the methods

of the present invention include inflammatory arthritis, rheumatoid arthritis, gout, psoriatic
arthritis, reactive arthritis, viral or post-viral arthritis, spondylarthritis, rheumatism, and
combinations thereof. Rheumatism includes one or more of tennis elbow, frozen shoulder,
carpal tunnel syndrome, plantar fasciitis, Achilles tendonitis, and the like. Symptoms of
arthritis and rheumatism include one or more of inflammation, swelling, restricted range of
motion, stiffness, pain, and soreness.

The term “rheumatic disease” as used herein, includes arthritis or other rheumatic

diseases or conditions, or symptoms thereof, treatable by the oral administration of the
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cytokines in affected joint(s) in an individual by
adm nistering to the nutritional conpositions

wale®enddsed herein. Ameliorating rheumatic di SeBEEES2006/007787
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includes, but is not limted to, delaying the onset of

arthritic or other rheumatic synptons, del aying or

preventing the progression of arthritis or other

r ating the severity of

tngtﬁggﬁall tgog?%)glg Zorftﬂﬁ?)qés% lﬁovfhjéog'h rheumati c di sease.

Thus t fee pﬁ@h@npf|thﬁi/@m5¢rénmwmbmde@udvet¢mdsg oheumatic diseases by
E@rﬂfnisﬂ:ﬂng [he%ﬁ%%ﬂ&l'cgﬂpésy L0k eﬁ%se@r 15%&161{ Sné rfurgl'éxh c{n}lmstermg

eumat | ¢ di seases, Or otherw s rhe ons
s trcthe dibieshaneffestiveamatint bicrheunitia diskes pwnnaeadlml@dtreatment such as
e DRES, AR SHRRRIAHS AR Fidontoh thad WoNeSHebdlly llybic diseases
the nutritional 03|t| ns i nclude”one or
r &Y iadpinistpriog tha tlliltgmliah gompResition 98® edministbring tid ther subjeptt 4 decreased
oﬁmgﬁlﬁl ©f a rrlt&%h'lgﬁ@ hiSe gé ﬁlﬁlﬂ'ﬁ&’%logfc?ﬂ%ﬁhﬁ&t EJHFpaFEaWB e Iglfger amount of
swol | en and/or ten jolnts, I ncreas
niftsinhanmacslpgisal bmtmteryt tbﬁ subiscivenld dféweeascmgetvn‘éaoutaldmlmtratlon of
V\’tHeC Hutﬁﬁ&ﬁ[ 'ctofngoé?t'ionm hgr anliEe gﬁ%@ﬁﬁf Sy & gr[l%ﬁr?ahc disease
and relieving m i gating atl e assocl at
wPhaimageldgicdl Gesimens ore @@MM@: bm unViaatedfpndesichbleofidg hifects, or are

t

S0 o B, B ol ARORR ok PAUGLAPof sheumati
efliease Phemasaisaisel t@ﬁtntelﬁté‘ lt’rﬂﬂt\’ﬁl‘mge@lﬁal conposition to a
subj eCNoh—‘ﬁmntﬁ‘%d eQﬁm}Blef |o@”ﬁﬁﬁﬁ1?tfb rd?sgéé?mgﬁ‘a?mac%ﬁogyap treatments  are

l'i kel y may require the need tronr

i Aeseileds int UrSe E?P@v@ﬁ‘ioa@ﬂvé 20B6M%: emdne &)1, 78Fhevhich descrlptlons are

efnfcg,%ﬂaféghgggq,?trefg%ﬁcei ndi vi dual depends upon a nunber
of factors including the severity of the synptons and

upon t Ake medbpdsafithecpiessat ipyentipremesitiyricaily inyotviaghe daily administration

Nyt et h\ﬁﬁ@énap Q&’Hﬁ’&itfoh@ e dld ‘ﬁ?e@exﬁ?fm%gbl{‘arﬂalﬁkédngm'st?atlon can be
the art can readi 03/ det erm ne Optl mum dosagés osli
i

nétcRBalithedyinesinslaeradividprbdases rserviness Treajresst fs. pecferably matatain over
Nedtdnksd ﬂe'rlB@s %&@ﬂ’@bl@ﬁly@ft léal&eabgﬂlt%elﬁ%§ 1951uc919§19t' 1EdsPRut 3 months,

treatable by the neth present | nvention
i #Rd) alsgdng! wqgen?ﬁﬁ@wyeeémemaqwsw mepdlismat oi d arthritis,

gout, @ROMbBbAsCof Ml fEdehd iBvenliGREE W68t BhibdlyikdPin Naf, but include
or post-viral arthritis, spondylarthriti s, rheumati$m

2l 2 eihe masmalneich ptatso fogs Ripeamstte #nd scfotiBles one or
nore of tennis el bow, frozen -shoul der, carpal tunnel
syndrone, plantar fasciitis, Achilles tendonitis, and
the like. Synptons of artHppufactared r heunati smi ncl ude

one Or ThIXuitRnall R fpBsigHs ioPihe pRIEH klvBSion nES e ipfdp&dd by any known
rcz)irngt ergvflse effective manufacturing technique for preparing the selected product form.
Many such techniques are known for any given product form such as nutritional liquids,
nutritional solids or bars, or pharmaceutical dosage forms (e.g., tablets, capsules, caplets,
etc.,) and can easily be applied by one of ordinary skill in the art to the nutritional products
described herein.
Liquid embodiments of the present invention, for example, may be prepared by first
forming an oil blend containing all formulation oils, including long-chain polyunsaturated

fats, and any emulsifier, fiber or fat-soluble vitamins. A carbohydrate blend and a separate

protein blend are then prepared individually by mixing the carbohydrate and any minerals
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motion, stiffness, pain, and soreness. The term
"rheumati c di sease" as used herein, includes arthritis

wW@r0060MET9 r heumat i ¢ di seases or conditions, orPCYIRL006r607787
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thereof, treatable by the oral adm nistration of
thenutritional conpositions of the present invention.
The nmet hod of the present i nvention includes treating

| ! n !
I M Lk e e
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t Orel 6kt ! s8B! a I‘I’HT%U'QE Qéclectt I@l%t me%ﬁgljm J r%ﬁ%ss&lé %ﬁc‘i{ewﬁl result in
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ahesdor manimakhegifprochssingof thetekwastst conposition. In sone
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pharnacologlc treatnments are expensive
UHsiBhtceld) exensionr sshnolegydes df flaews, andr cemmonly nidsgribed in the bar

d hlfaﬁﬁf&\dﬁlxr{n L2, ORY ]?é&]{e ﬁgﬁrlz&hltﬁ{sﬁi'bféﬁq g'éﬁc%ﬁy QIE g ﬁggbjwo{l)egedccqmponents

(reduced dosages rheu ase pharma
t Pt yrdlended @g%tkwaawhla@ &pigally 'incliglas priynprofeing, iseamip pessninds, certain

di
I BRI lafes dbRE §.§ ?fopcgf‘reﬁg 01}(2319 el X%ﬁﬁ%{e%g% Z@fn% thg long chain

described in
epalywnsatgrated Wafty icidas atiei fhen dw*psld%ﬂ éogiethero b meikesd Wigr @iynpowdered

byrem@fes! ETEL Bos i R @gﬁb&lflurﬁ Qﬁtr 185N be 10YRNE %ﬁ' P%mt during

most typically involve th mni stration
nﬁfF‘FlPlﬁ%/ ignand reeneprig elthomgh Gfls @lpmo%nmmblq fiovselaet that. moment during

D@llolséésﬂéj%ﬁh Il RELIOA r&RPedRf nAREA TR ﬁ&%gsn{gb %ﬁer%t rict® Finally any

divid doses or servings. Treatnent Is pre
i %ﬁmpoam arp thep grigrddnte dlvd coawositians formingiagddstiy hbq composition or

| eash. ahe %@sulﬁngﬁﬁgtﬁ'mésg CarAbNGe &Hapdde %BO%Q%I‘ Elg/swal or chemical

nmont'hs, and al So i ncl udi ng perlods excee
_ QpnggsroRwTingshley pele Herrsng for teki@usisne $éarein e ariastiomass ds forced at

nﬁﬁtlvély wv@ﬁleés}ireliﬁx%ggﬂ i U Scon kb thd H‘é‘skrls’cgﬁxab'é eTHerl Fesultant exudate
ot her mammal s such as cats, dogs, horses, catt and

st thesrethoft A @PRIERIIACPOFINEN FREIYS RYP s Of é}@rﬁwrﬂdtweéﬁilé Iéfdesued the

t ffid PFRSENE theMRIE 16 BnHXRYE fAGtaBIIRP @ﬁ@pacpage@ﬁ% dsRBRoPT
otherwi se effective nanufacturlng technique for

pr epar Fifgsolifh autgilipnet erabpdypesir i therrygsgat invention may also be manufactured

through a baked application or heated extrusion to produce solid product forms such as
cereals, cookies, crackers, and similar other product forms. One knowledgeable in the
nutrition manufacturing arts is able to select one of the many known or otherwise available
manufacturing processes to produce the desired final product.

When preparing solid orally administered nutritional compositions such as capsules
or tablets, the ingredients may be mixed with a pharmaceutical carrier (for example,
conventional tableting ingredients such as cellulose, corn starch, lactose, sucrose, sorbitol,
talc, stearic acid, magnesium stearate, dicalcium phosphate or gums) and other
pharmaceutical diluents to form a solid preformulation composition containing a substantially

homogenous mixture of the nutritional composition. When administered as a soft gel capsule
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Many such techni ques are known for any given product
formsuch as nutritional liquids, nutritional solids

wo@rotbanes79 or pharmaceuti cal dosage forns (e.g.PCT/US2006/007787
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tabl ets, capsules, caplets, etc.,) and can easily be
applied by one of ordinary skill in the art to the
nutritional products described herein. Liquid
eghagibR efglfabygaaﬂa S vidlyention, for exanple, may

be prepare i rst ornlng an oi l blend cont ai ni ng
all fo myicbptegﬁatmns sfor jorat ladalintsgration qrag Hakienthe form of, for example,
pgc%lﬁ(tgyg}é\’ S‘»%;ngé r%ﬁ%]lgns %}ﬁﬁ%’ gﬁ!ast%{étg enc(lﬁl 5’?0 ucgc%r reconstitution
s@ihmates Orpfi’tbftrélllfﬂbbl vehiglesibafore hsm Jurle pquid prepanations nhaﬁbé prepared by
b 1 NE geth
aﬁon%zﬁ(t e()ﬂg nll{lé);h?l?] gﬁ{hﬁﬁﬂ%%t@lglﬁ%l%%cﬁﬂ%l{%wvﬁg gﬁcgl as_su a]%ehdlng agents
atfore expnpis serbitTh eyrem riveshyf cheitleseand hpdrogesitad kethéhadfatsazr @nulsifying
t n
ml&se?tj?}écﬁ( %ganhgg qﬁgﬁ%gogﬁlaéz&e &hl%ﬁ gg{eog &eﬂ%lesl ?exa%n €, a mo%d oil, oily
s Bshgielarr @hszlél}‘omli Preapry ativas éor @@mgbl wethyltagpraps] p-hydwgibettoates or
angivit B&al bl mlai SBichd ot Le&ibngh, aseptically

led or dried uce a powder e Boswel lia and

PhI ebo&fhamﬂmmrstwsl apotidons vf 8 nrcseanyvemﬁon fre in powder form, the
a@cf?iéﬁs HQI %qwgérgcp A r@iienRN¥n (e MRixdY Eccgség?)gxg Pl‘l)cflha el%geelx&olmr?geneous

al t hough is often desirable to he . T
WHiEHe ﬂ%@tae&qdr dde porde inpeeralip pdiinisieresirity mixing] xw a liquid, such as

SehteCdr fuiEhicARAE Men QHﬁklﬁ@thQ ?égﬁ:lﬁﬁ Eeél %g h}]l\ﬁﬂullcl tfé })owder is

in reduce orr mni mal heat proce e ex
CRRef Yo ail @pPPreRsiais liguid samiar, rsieti em4atebaan§ thayesaltlsg shepension is

NEHek{RE it bfiflopriaRl coRtfHER! an tibhdt Hl%%fg éf:énrmxeii1 together and

me Qhed Cing?t
technol ogy 'as i s known and common cri
bilen the idbfete pigpareryacspnding te Hﬁﬂ@éﬁk@wun ithecarrp®ish miethrods include the

tM&Lg@ﬁJuhaYioﬁlnlethgfi ﬁ%@%ﬁ@%&%&%%{%&%oﬁ%ﬁesﬁ&y

bl ended t oget her, which tg I cal es” an
pr ot Eh%gutrlquabpﬁmpogm@m ofetBe preeant aiVnﬂt@arfb@hm%@re@herwmd used as

SR1d RutcB nuthiiend], HartH Ldﬁ?de%u&%m gk § ufrﬁ‘i‘c\)}léil gﬁpﬁ)@&ﬂelﬂg Sole source

| ong. chai n pol yunsat ur at ed ty acl are
preHiseal tenpetmisntsa gl Wiaxe@sw t i ventign pb«mel:lsedcqmpem xfgk . protein,

T&%oﬁﬁﬁ‘%' VitamiN5hdRhineRR G HMIb @ fuffdicht %ﬁalgﬁmaﬁqqﬁﬂvﬁ%al's health

poi nt during fornmul ati on and processi ng,
quqhsas i wgvest %lﬁufaggrr)r Shtheanoynts aredapwr hathoprorlied in the art and can

et irdgilPr QRSN GHRI SiBpa¥ths | sube Stdlduthtibnk.edyee dex%gle nutritional
m ni mal, heat processing of the extracts. Final

| SRS nyeth éh (xea® Fnser®nseatte@tand tHﬂi@Sm@sp@@ﬂahlm from Ross
fmbdﬂcﬁgDﬂumlﬂ%F | Abbbit @b@l@ﬁﬁé&s'atﬂﬂ %@5s1ﬁ8ﬁg&scrﬂ3§ 1n U.S. Patents
sultln astic mass W t hout
Gyt gﬂ%%}aw (Sert e i ﬁéﬁ@é&@ ST n§223385; 5,221,545,
C\ﬁﬂl@h hreTHEBY 1 WorgRrdtddUS) Riforendd €8reth&r tAGhiRs T HufitiIRS LomPositions
forced at
(and making and using the nutritional compositions), may be combined with the Boswellia
extract and/or Phlebodium extract as described herein.

As used herein, the term “Oxepa” refers to the enteral nutrition formula commercially
available from Ross Products Division, Abbott Laboratories, Columbus, Ohio, USA. This
formula is a low-carbohydrate, calorically dense enteral nutrition product designed for the
dietary management of critically ill patients on mechanical ventilation. It contains

eicosapentaenoic acid (EPA) (from sardine oil), gamma-linolenic acid (GLA) (from borage

18



relatively | ow pressure through a die, which confers
the desired shape. The resultant exudate is then cut

wo@Rdocavesan appropriate position to give producPGr/ob20061607787
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desired weight. If desired the solid product is then
coated, to enhance palatability, and packaged for

di stribution. The solid nutritional enbodi ments of the
PERE M arki PYEIN O ERRYRbS fech s FLLAGE BEST AR OH Bedine
pr odude Okeparmtesall &malk as desetthed heremdies the foltomantglmtoslp datribution:
simlar other product fornms. One know edgeable in the
nutrition manufacturing arts is able to select one of

t he many known or otherw se avail abl e manufacturing
processes to produce the desired final product. \Wen
preparing solid orally adm nistered nutritiona

conp05|t|ons such as capsules or tablets, the _
|‘ : - rr.l.er..
Rerehll ponal tabﬂ@?ﬁ#@rlngredlet%§h§wEh

(for_.exanple, c

a@abew ul ose, c@s3s starch, |acfisee, sucrose, porbitol

L ”earle at '8 nagneS|gn1; ggrdte —arcar T

Bl |
) &el l.di:l'uent.s.: e ot

p 0 ’ . 8
t “%fgnnuLatLon“%éhp031t|on coﬁﬁa.n.ng
a|Catbokydeaé,igal | y [hoorogenous ni x{s8 of the nutpsulona

B 8rm.a solid

CPFMOSTt I"O'n““*V\ﬁqIT‘“f[meTr‘“S“t‘ETEdm a-soft~get-capsut-eor=—---
fgggg*' abLyMsmaLLéﬁfdmmeLhmmaLeL Liquid . ..
ﬁ@éaratLons fomlﬁ$al adni ni st on may takel the form

of for exanple sol uti ons, syrups or suspen3|ons or

they resented.as a dr
r ecor}gH )qxu? %’ {CRMRAE a5 %ii’ﬁ’é‘ra“ﬁ&a{"% EASGiappss suger (sucrose),
b ﬁfahﬁc&x’tﬂﬁt{corﬁu cnolai oﬁwmédlmfl&ﬂﬁﬁ ﬁglﬁﬁﬁdd@lﬂﬂadﬁeneﬁé&j@%@ﬂoﬂ), refined

é con gntlona1 nmeans.with . arnaceutlcall&%acceP
R R N s e hosphae
s aiblasit,aby &yithip, sotianhyitrate, @otakdivas phospliatd§idisiy @mﬁb@ﬁamd, natural and
| %%1?1 lﬁl é]a%tg? ):15 élgg‘ulgs)méey %Hl%ggg 81%5%’[0%%(%2:1&/? Pz;%)ef g carnitine, salt (sodium
exldonide®, ziad¢ nolfde, ofclrpuso Bllllfateesﬁz&ir&mﬁlfe ehlha@eerahcehﬁhl}l pantothenate,
preservati

e S T T ———
nabcnftaain h@dt-ca‘rstem’] ditaninsApatinéuter flic M widtiechnothinit dhodik, sodium

LLian resent ventjon are in p
¢ BB 205 P i PR el B PR B oG REh and vitamin

nDﬁed t oget her unt|I a relatlvely honbgeneous mi xture
is obtained. The powder is generally adm nistered by

mxing with a liquid, such as water or fruit juice,
and then drinking t he resuEXAmgz pension. In quuid

form e I S appr.o &

carri etfl“pe fOHg\ﬁl gexam les 11>fus9at8 thte ées?né gﬁ%ﬂtfoﬁg a %%h%}”&ﬁ indicated

i & the following examples and elsewhere in the specification and claims, all parts and
percentages are by weight, all temperatures are in degrees Centigrade, and pressure is at or

near atmospheric pressure.

Experiment 1

Tests are conducted under a model of rheumatoid arthritis in mice (collagen-induced
arthritis or CIA) that shares some similarities with the human disease. The tests evaluate the

effect of plant extracts and Oxepa®, on the severity of CIA and concentration of
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packaged in appropriate containers. In tablet form
the ingredients are m xed together and then the
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art. Such nethods include the wet-granul ation method,
the dry-granul ati on nethod, or direct conpression. The
nutritional conpositions of the present invention
fordm H%o(;g edlaokhe“’\" se used as sol e source
nutr f partial source nutritional, or as a
nut ri t iSeveal weskrolsll mm/m (H-3) nenlesoige (-1 00) tarel purabiasel] from Harlan

n f t invention typical

OB pd Ra i B chRIER 4B R e agpeps to food and

niwater.affer Maanmﬁﬁntaéap&ug pérodethe mice aregiairedabynbogln weight and divided
in [ I alth (such as to prevent nalnutrition).
Sﬁn%%g%glﬁoml@%g Sknown by those skilled in the art and
can bé&) @emu Ilmnmaizedjinaeesiemedpnt@raad feﬂgw’fhuﬂhl 93G diet (n=15).
282?"5 104 ?ed exanplnzrhlanZlilatg:mg(t:l &;z\’}tsl coné ﬁgg‘let an8 treated with

Pr oSur gfitraperitaveal h@btumsfof pmdxﬁ«mcma Proglkchwly Breighs)i daity @F=15).

Ab bOt O%Q,%ﬁﬁt o | eﬁ%ﬁ%ﬂ%& n& %%1 8{%:%8%%? glrflas?l%glerlngnted with 0.5%
5 9089547 5, 554 589; 5, 416, 077 5,223, 285; 5, 221, 545,

whi ch eng the|r
teaoni me Sk St QRRRRL 2 E R A LSNP kg anc
usi ng4x Gurcumg group: omalunizehpds rfetdl vothshe camtryl diet sumulﬂmem@d with 0.5%
with ghe Boswellia extract and/or Phlebodi um extract

as described herein. As used herein, the term"Oxepa"

r ef er s Guocunimd/orgatesiradt (30ut2e4 efiCurcufnagraids) @=¢Hrmer ci al | y

"’L‘\ég'olr g){%xgtayaﬂg%%ﬁo %rﬁgﬁﬁ&%tcé fe@gétk%lﬁa@ntrﬁ?l?e? L plernlegte% with 0.5%

| ow ceff bohydrate, calorically dense enteral nutrition

productc,d gzélbnﬁflﬁ‘dazi &uaétﬁ%ﬂbﬁﬂvgaﬁéﬁ%l Caﬁ)ge"em of

CI'ItIC atirents on ne ventilation. It

cont aﬁ)r&ueuzmﬁp&nmwn dmawinted BRAfed(Withohe eantrd] diet supplemented
oil), ' Pgd,

ant i oxi dant s} oﬁ%gﬁhrggﬁgr %tiéjaé 51?2) gskfn{a’i%érd ‘Ikégvregaglﬁ?%g)a%?ejwl)
nut ri FdM. f or tube feeding. The Oxepa enteral fornula

des ql _f
ety b b L e A

sodi um and cal ci um casei nates, sugar ( sucrose),

mal t Od?ﬁé b 35‘6d(n(‘e%1'f9wed(fmﬂé iRk 1mmm:ﬁ%t FI*SCJA% .out 1*3/ injecting 100ul
triglyceri fractionated coconut

d e%‘mymez“«eléiag@aﬂdmﬁblqm (type Heplagen qompbttha@gld 8 mljuvftnt)at e,

R [

| ?e?fn%mlf J%l?%géé?f; t?egdtag égﬂag%g%? ilgcijl%}rs@%ﬁxﬁfe& él\/[%g%sclences
aSesrasiand) asd the cmalsion & pr@lmﬁdalﬁ fquDW@u @qllagdnas/@ssolveﬁ 1 Q.01 acetic
chii@ (in%nl)%wmgﬂteat & @itlm;@is o ol gﬁ‘gﬂl‘, lstu?lﬁ u151ﬁed with Freund's

L-carn sal t SOdI um c
f adivvns(1s0] The l?a“euqdusaémlmmsaéded@aqprbygb@h‘ahle rmalnglum arhigh-speed

P &Gt SPeHBRGL Sitraturrax) at 27,000 rpm. Only one immunization is required.

Mice are assessed daily for clinical symptoms of inflammation, and their weights are

—

measured. The severity of clinical arthritis is graded on a nominal scale. Mice are sacrificed

10 days after the onset of arthritis.
Blood samples are taken from the retroorbital sinus under light anesthesia and the

animals are immediately sacrificed by cervical dislocation. Fore and hind limbs are dissected
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manganese sul fate, cupric sulfate, thiamne chloride
hydr ochl ori de, pyridoxi ne hydrochl oride, riboflavin,
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bi otin, chrom um chloride, sodium nolybdate, potassium
i odi de, sodi um sel enate, phyll oqui none, cyanocobal ani n
and vitam n D3. EXAMPLES The fol |l ow ng exarrpl es
I

| el EbEadres bR YRy MG Rl Al Bpgrture and
t ﬂ’é sepds $e|p@rated @nmdwlrwd@blaa kms:entafdgatpmrat 6,500zfor 10 min.
ggé?gggﬁgcfgozl{)@fn g&ﬁm\éﬁfsgnat 1‘§1eea§{é1{ejc} }éﬁgfﬁﬁ{ ?&o%gnea es. gbod’] ies against type
allrmgémqe (lee29r mslyﬂarema@ypmqknem {lL-18 FisblLs6; aowltfuaegxhlmtrg d

(& o?lflgegefr?ﬁ)ﬁ érll,l e at?&%ﬁl})?rjogm%eg W L Al%%bn;]!!]lgs aééunst t}ll%e I
sfoaper (leG2edampialsh maasrérlimaerudi sease. The tests
eval u agﬁec fjﬂzeanﬁ féIfE{g?Z fn%ryﬁd gél‘intl ap 1tn§ce "f’%rwet @9 g}( %LIS%
the severity concentration o
Bt 86-gvell Swewemaksm chaB AV drdightiwithoJIl a’a4°é3 waahed w1th 0.05%
( *ﬁwéé?@Bsa ook \rak/d QoJlﬁe%@?uﬁﬁeglen.@E £ 19%6}00 ?eﬁllpgx)ature and
and houséd asti c cages anlna
a@’é’é%'QShP@)aga@b agples mtdérlted Mth 8BS befdmsaaf ldﬁOQi)cfalmerungand 1:50

PR hogehiEd _{51 F?ift}eﬁﬁgfjlﬂ %hg%oso@gpe\ﬁedoggé% 9&% gio}{é 9]?95

into the fol
abeMakerpieun P & naml afl‘ésﬁrrmlqs lare/addedgs @qﬂ.v@ul uq fupliSite, and

ZiholRtel 2G04 974, e\%lﬁ%regv(l H&fse 'b%&q c'&h% at c?er é’n\{ltl-nqouse IgG2a
eV an

control diet and treate ‘aperit

[ WP%‘@!qnélr?éltlquYdPl@ﬁnIgslblném@tlelaﬁ}ﬁgﬁ R@leécaw mwebagehit )h dadpdny

(ﬁm%@r)atures)AiﬁQ ﬁ%@l&altlbﬁ" tlgar dHBind gﬁ@f%@% ?s%gag%? ?V %ﬁ gery)vupge is added,

the control diet supplenente

s¥dripguhated 3¢ mik at (g tgmperetfireh dhaplbio dsieashectagaini s pubstrate solution
h r

O PR TR R Aot e

eRicrepdate adT %6 6. Cur cumi noi ds) (n=15). 5) Crataeva

gr oup: c{BRHEN a?ﬁ@l/ﬂ\‘f%@gn h&tbohibdl bR 2fORELREd Y BEISA using

uppl enented with O. o . _
commer01a1 kits from BIOTRAK (Amersham Pharmacia Biotech) following the supplier

instructions and using joint homogenates without any further dilution.

For the statistical analysis, outliers are removed if they differed from the mean more
than three standard deviations. Homogeneity of variances is analysed by Levene's test.
Because the assumption of equality of variance among groups is not met, comparisons with
the control group are done by unpaired t-test with Welch's correction and p values penalized
by the Bonferroni's procedure and the Kruskal-Wallis's test when appropriate. The
classification of arthritic index into categories is analysed by Chi-squared.

The time-course of arthritis incidence, as well as the average day of arthritis onset are
shown in Figure 1. The incidence is 100% in control, Boswellia and Polyphenol groups, and
95% in Oxepa and Curcuma groups. The mice treated with prednisolone do not develop
arthritis. The arthritic onset is significantly delayed in the Boswellia and Oxepa groups,
whereas only a trend is found for the Polyphenol group (p=0.111).

The severity of arthritis- arthritis Index and relative severity - is shown in Figure 2.

No significant differences are found between the groups receiving the diets supplemented

21



of Grataeva nurval a extract (80% of Lupeol) (n=15). 6)
Pol yphenol s m xture group: immunized mce fed with the
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green tea, grape skin, and resveratrol extracts (2:3:
1) (n=15). 7) Oxepa(r) group: imunized mce fed with
Oxepa(r) (n=l 5). The procedure followed for the
a y
e R R g S A PR

C &mlre?-bls F'la?ssll,ﬁvd igfo aatpgovien0) 1-2,13T aml@rSmhclalate/Slgmﬁdahishfferences

Ieéglfstg% Eebﬁnérégérb%% ltﬁeafﬁ)%{\]'al;lg Gl dﬁlﬂ? aﬁ&‘ sz%(ae@ %%u (€ he Boswellia
pewpphasdners afiglhalsovith:arthuitid indges froms -2l thes tlevcentrdl where@sth Curcuma
a : L L0, ant,

Dt GaaBR fote B chore ML M ekl lRSR
ad j uvafhe ¢oncarfratiaqinef aptitedivel agnimatiype/Biobllagen gl irdsenymn & joint
j high- . . sai or

(ol b o e ® QR P R R A0 Bbveg,eveept in he
r EGQWF@QHG apfl Besvmﬂéa giouss $hallgtan leyelﬁ @rbog serincadd joint homogenates
ﬁgﬂagg%ﬁmgarﬁﬁz Mér 11‘?l é?lgiﬁ{léo?% %rﬂ%SR)J%g a gr {1 i?‘esgé’cﬁo the cann%ol
OBroyp. n@mddﬂapn él@eqoetenu\ﬂf ertitadies sgamsi tf/lvedé dolm@eno@@aaﬁm it
t ken from
S A T e s L T
ani mal Shegaaceniretienis f Hi-iB, Hadf.iahd Y Byn jobrt hraegenates of study groups
di,.sl r [ ctpeda g
) erg Zsfgcﬁ’éhtaﬂtn (ﬁ%lre!: @. "ﬁle%ggtell& gg?rlél}a%fsﬁgggéﬁgq ?bl\%/\i% TS Fﬁgathd of MMP-9
f trlovier fiipilie sepup pﬁmwpﬁrembwéh enrigcoids dhanhlecqp@plamThscontent of IL-18 is
SERRRE ﬁitliﬁﬁwglwg} #) R ik Lo%trewgr tTrhE fg+a>qg4 feQ Dilcrbacl Ry

for oW n ara ters”are nmeasured In
j Bolsiphenelsprpderagnéss: dleaﬂplixd@ ¢h @se highdrvencentyghien pf [Le®inljeigen

&%@ﬁa‘ces&ﬁﬁl‘ 3t AT Qe ¥%E kaid‘i‘é ?owelr li'n Pol h@lﬂfl1 eitla’c@aind Oxepa®
counter-regqul atory cytoki nes: -
n‘é‘tOHJPSItb%ﬂlét%@Mqa%@gmuRAVP 9. Ant| bod| es aga| nst type N
col l agen (1g&X2a) are al so nmeasured in serum Specific
anti-Cl1-1g&a in joints and serumof mce is
deendlesionsd by ELISA Briefly, 96-well nmicrotiter

[

T B S e ShutlE BV oy ted AR Bosveti
a»Fémm atpgd). 15%rGfﬁtahvaatuﬂr6drmxtra‘érﬁ3@(o Smmadangatekieast, or 0.9%

%gncﬁgtﬁ%tg O??{Egrll féﬁ la %%gremttroh(Z%Bﬁ % ad¥dfse effects are

ser
observed in mice fed with Oxepa®

¢ the supplementation of diet with Crataeva nurvala and Curcuma longa extract do not show
any effect on collagen-induced arthritis in mice.

e The supplementation of the diet with 0.5% of Boswellia serrata has beneficial effects on the
development of collagen-induced arthritis in mice, showing a pattern of less severe disease
than control animals. The addition of this extract to the diet: 1) delays significantly the day of
arthritis onset, 2) decreases the content of IgG2a both in joint homogenates and serum, 3)
decreases the content of the pro-inflammatory cytokine IL-1 B in joint homogenates, and 4)
reduces number of animals with high score of arthritic index.

» Feeding with Oxepa® does not reduce clinical symptoms of inflammation or inflammatory

mediators. However, it delays the day of arthritis onset.
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duplicate, and incubated 2 h at 37C. Wlls are washed
extensively, biotin-conjugated rat anti-nouse | g&Ra

nmonocl onal anti body (Pharm gen International) is
a‘i*@ﬁ%ﬁﬁ@{'fzcwat ed 1 h at roomtenperature. After

i e he unbound anti body is washed, avidin

per oxi daszondtesidid eforared to resiud Rbiebodiin Weawmatum egmact in CIA mice.
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art hri sble rsons @gmdemr@tlmsw entidedies ottype 1T iogllagro(gG2a) in serum and
&Htr lﬁ)nl%ﬁelhlféss Itgiﬁ'o %ﬁ]\f.rgt?oqlg QPﬁ arﬁﬁlgtlc]‘n %&?Uﬁ%pmé and

he groups receiving the ets supp enent
em flcingoiatrigmosenatesntline levgls ofiptipadiavatypeQl %Eg_e)i.(lgGZa), IL-1B, IL~
I‘
ol ‘gﬁgg ?x}{lﬁhén‘gﬂﬁ% Bpg‘rgt@lgﬁg% %}%pgféﬁe t§! %érfgs': %19% ~1d dre lﬁwer than those
apeeviuglyii epasight o fstgmifisaetedifforencreare fivad dwm'qeoltheg conippl and the
a | p T
poteb R SNE o. Amol EEY e oRen Th A AR in e PP ioscl A conrol diet
f obihe same fdlﬁéﬁpmwn@dwﬂmhlt\m@u@ gstrache Cur cuma

Table 2: Experiment 2 Data

Component Control ' Phlebodium '
IgG2a (serum, pg g/ml) 393.1£260.3 4444+ 181.5
IgG2a (joints, ng/mg protein) 1082.5 +1376.0 1234.5 £ 984.2
IL-18 (joints, pg/mg protein) 44.1 = 14.7 57.2430.6
IL-6 (joints, pg/mg protein) 226.5+95.4 304.8 +100.4
IL.-10 (joints, pg/mg protein) 337.1+83.32 347.8+70.68

1. Data expressed as mean £SD.

In conclusion, no adverse effects are observed in mice fed with a diet supplemented
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and Crataeva groups have nore animals wth the highest
of arthritis index. The concentration of anti bodies
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honogenates are shown in Figure 3. Alarge variability

is found in all groups, except in the Prednisol one and

Boswel | i a groups. The 1g&2a levels in both serum and

j cant |

%tgg 52’8(%99%%2%27% g?gugzaﬁ}(ng n)%tIaFto 3{rﬁg a%il W‘:f él ]th] é?dz%ﬂg dfcizi’ ganum

c @ﬁ;ap‘rdb therddal delayed sigdidi cantlgrnhe dafp ef athnitie nmseofmthmtt affedling the

age% F%f {h¥ Bﬁ?;!hla %?g %%%g f; ngtI egq%lnf%%yn aﬂ?rﬁttéongoglﬁﬁgle pe&g c?fs[he

gm@alpmafbkbepawmiemmcamedns of I L-1 b, IL-1O and MWP-9

in joint honobgenates of study groups are shown in

Figure 4. The content of inflammtory nediators (IL-I

bExpdrimtgnt 3and of MWP-9 is lower in the group of rrice

g][ eﬂ__e x%!'nlﬂrlsénfg;\lé rrgp%latg% géé\;\gln {eglt a(t:n?rggls ev%ua’ce;rd1 or GO \ﬁ.I'IOUS fnstologlcal

conrngaslasgriatep withheshgowg sr ﬁ@dnw gxhupi:r Hiegewssaoithis experlment is to

E%lnowen??g{tacit g)g %B#v@?ifcp%%%tadén%tﬁ%léb‘é l%%ddetc&)mar}%);/ze pr%c% and Oxepa® on

ctha thistsllegical fenctom ofeqattilage aﬂndbm@: lnsthd samrexpemnmtay plodeiab described

eggo(,?_ct and Oxepa(r) groups than in the control group.

Conclusi ons no adverse effects are observed in mce

fed w fFeigainscompisping therabeck-destrived nBligIBoBWeaict i@ sacrificed 10 days

Bl kb P I R B B B S bt i s v

gfiassefed ensl theyskipremongdn Fatnldlsrﬂeglvmmtspd)in 492 b&fferyd fodaldehyde for 2-3

a&jaé@r ﬁﬁeﬁfafcﬁcéa\%h R Ratd 31) wih Ylgc%c iffla gﬁtl§r?1%r ﬁl&%ﬁ and treated again for
the su fierrent ation o e WI Staeva

nef- Irramé?ﬁdm@rpr cdl SW@H"lgﬁalﬁxﬂteh}%t’ate(ﬂMiﬁhoalcdlhb\wlmiryls of increasing

e e hritis,. .The o

e BhbEER REMESHPICE ! Siteb B8 nar i femeroxiin and

sesingdt&Mas beneficial effects on the devel oprrent of

col | ag Wi n 1 i

of | esgl%sfggg\?lgggn@% %arg[he{eﬁﬁer sRldfn fir thowaha IlPH ito ‘f‘% wrls%, carpo-

addiacarpornd inetdgarpo-phdlange tn fore ltnﬁm ahid dehee, ﬁl)lo-dwbce(ywle) tarso-

Gr.eases

tll'g]lgtgl!g};sg ﬁgﬁ{itg%? b{fh@aa%@)ﬁéﬁ{%l%st hlr)}g chialt ﬁﬁgns of &hrg% éouats are

semgidgred puddies smsehlnﬂhmnaimt }Qannusdbrmahell oal*cllage damage and bone

Pk Qe ho es

a(glegtr%% gucegwrﬁ%ac ear I?aé #larr?aff gm%t%olgle S mgﬁneﬁé’m cach

avarddtariag fallogex .

Synovial inflammation: 0=Absence: normal synovial-periarticular tissue; 1=mild: infiltration
of inflammatory cells in the periarticular tissue; 2=moderated: cell infiltration and moderated

edema; 3=severe: marked cell infiltration and edema.

Pannus formation: None (0), mild (1), moderate (2) or severe (3) proliferation of synovial

tissue at the synovium-cartilage junction.

Cartilage damage: O=Absence: normal cartilage; 1=mild: damage of Zone I (external) with

slight loss of chondrocytes and/or collagen disruption; 2=moderated: damage of Zone II
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Feeding with Oxepa(r) does not reduce clinica
synptons of inflanmation or inflammtory nedi at ors.

wolowewess79 it del ays the day of arthritis PCT/US2006/007787
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onset. EXPERI MENT 2 A second test is perfornmed to test
a Phl ebodi um decumanum extract in CIA mce. Mce are
treated in accordance with the Experinment 1 nodel. The

If %ﬁll Q‘gthh]ﬂgcagggqug %f %ﬁ%ﬁ%%ﬁ&g/ 81‘ él'c%la%eﬁ dflSI’lg)thl’l 23)—severe severe

PHueas OF alhZefres with niultifonal loesds off chendregtesiatdiortcoBagen disfuption.
di et supplenented with 0.5% of Phl ebodi um decunanum

extract (n=15). The clinical data are obtained from
aﬁ@i@&éﬁmmm @asbsehes: horme higme;Cladmildatomeairds b wrtical
O Bdo¥adatid) 'fé&aé)s%eo fts; QLﬂH&ratg L134:53he gerg{ah rrt?%tnev(/ltch %%Aée?ltl Iﬁadular

i ncl dencé, day o ritic onset,

r 84TBAEEATBOTS esteqciasty; 3=B¢vetsh @mn@QidOﬂpakﬂldmedubr bane gestruetion, numerous

| pgdddddes. anti bodi es against type |l collagen (lg&a).

Bi ochem cal paraneters in joints include: antibodies

to Type Il collagen (Ig&a), IL- Ib, IL-6, and IL-10Q

Thge $cor® oP au j'o%ﬁs gt ﬁlﬁﬁﬁlw ool Qgéngﬁp r%c%re &7 ee&‘:iﬁ_ hlsto?cgl%pparameter

aver age arthritis onset

Trs anfedld @gstl@stp@aﬂtomlssamet dvrrg ﬁehmntyrgmupa duhrtghbe evaluation of the

Paogiredi um group (100% al though the arthritic onset

is significantly delayed in the latter. There are no

significant differences on the total severity

( stidhchitahfydindex) or the relative severity of

arthritis. However, the average arthritis index is

| ower HAMpgraeitn PE BEinean ase dwtpdduetheoBartelettsotesty  If homogeneity of
T e o) t t F{_

B e Do 5 10 O A 1Pl i fomogencous

| PongR3F A Proqedaeare pygd s@h%ﬁﬂa’dﬁ@l isjdohgby the M&;ﬂ?acﬂ Bssm Scuftware

alegforshows concentrations of inflammation nmedi ators

(IL- I'b, IL-6 and IL-10) in joint honogenates. The

| evel s of antibodies to type Il collagen (I1gQ&a), |IL-

bReshks 6 are wi thin range of previous experinents

whereas those of IL-10 are |ower than those previously

r epor t B migs disdglyring ths immunirgtion erpeedirg ae from ek doetiopisegroup and

tdie fioanthe Okepga®0arbi}e Cpo‘ﬂbe%’(? ?,Uj’gl ﬁfn@eﬂ?aré Eva@uateda R0 gntfeﬂ%@ted with

agen-i mmuni zed mce hose cont
oﬁr%‘fmsa ng Ae nAireelen asthrity pile e mcecl?nw ctfnrttnmm@mmm the Control,

epdlyphéitol,-and Phlebodium groups are 100%. One mouse in the Boswellia group and one in

the Oxepa group does not develop the disease.

The data of arthritis index, arthritis onset, and the total scores for inflammation,
pannus formation, cartilage damage and bone destruction are shown in Table 3. The average
values for each score are shown in Figure 7, as well as an index of morphological
inflammation, which was obtained by summing the scores of the 4 histological parameters.

As shown below, Table 3 set forth data directed to arthritis index, day of arthritis
onset and histological scores in type II collagen -immunized mice fed with control diet, the
same diet supplemented with Boswellia serrata 0.5%, polyphenol mixture of green tea, grape
skin, and resveratrol (2:3:1) 0.9%, Phlebodium decumanum 0.5% and Oxepa. The corticoid

group are immunized mice fed with the control diet and treated intraperitoneally with
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Table 2: Ex erinent 2 Data 1. Data expressed as nean

SD. In conclusion, no adverse effects are observed in
wore@e/0p@&® Wit h a di et suppl enent edwi t h 0. 5% of PCT/US2006/007787

Phl ebodi um decunmanum extract. The addition of a

Phl ebodi um decumanum extract to the diet del ayed

significantly the day of arthritis onset, wthout
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Although the day of arthritis onset is similar among groups, the development of the
illness is somewhat delayed, especially in the Oxepa ® group, resembling the results of the
previous experiments described herein. No significant differences are found due to the high
variability and the low number of individuals in each group. In the Boswellia group, animal
number 4 shows a different behavior to the other animals within this group, being the source
of higher variability in this group and not allowing the detection of significant differences

with respect to the control group. However, on average, lower scores are found for the
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edema; 3=severe: nmarked cell infiltration and edensn.
Pannus formation : None (0), mld (1), noderate (2) or

wa@ewenes5(B) proliferation of synovial tissue aPCT/ig2006/007787
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synoviumcartilage junction. Cartil age damage:
O=Absence: normal cartilage; |=mld: damage of Zone |
(external) with slight [oss of chondrocytes and/ or
Calbh Al OBy
 PPPRAE ke BlE P 1y DB BBt TP (0%t or
col | agBaswilks andtPxena a@Wéf@twfslﬁ\lﬂnlstlmagevedﬁpmhﬂ of pannus. In
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Fagen di sr uptclfsglgmli §J(tga%ﬁ% 5 S 7 gjet %ﬁ‘éceaes%rry utt ?%Wgte inhibition of
oamg%fvé@atmon thad sroemeven fforrifd ammddlaﬂn@the asghef artheitit inde (arthritic
dggg,@gﬁ%hlgﬂs fofng?]\glog eocl asts; 2=noderated: clear bone
degradation w t erat e medul ar damage, nore
ost eocl asts; 3=severe: intense cortical and nedul ar
b@ggdggékruction numer ous osteocl asts. The scores of
joints are summed to obtain a general score for

each hHsghomtsgg@ap vprigbdive eed smzltl sanilevsize dddsenot allow for detection of
hijstiapat el gd f
du‘?.lng | A oS B AR 8 Ry Bnsiceration cach
a t|0£pg;cgl HWQ@FT@NI@U&BY Olwasrunmf@e@eﬁpeeable&nmdl by otdeeof the groups
Basch@ht b’ e HEsLe of fishRERIS anges, |

atca ailr% e aneé\ §g§ee Oﬂbymong{ag Jéﬂ,&%%c’s@ﬁl\a}ar ?ggce(g g?hbbomum <
nggt W Thegs- rp‘aﬂtaglmaerepmw@dthr@s panvepfuﬂsqmrt showing a
ThaeAha e‘fﬁétsof'@( B Powld
ver gl on 4. Resul e€€ i Va\/(t)l%m o o?n@gﬂt E@gleﬁ; htﬁcmv% Btoyw\@ell?a serrata or

i Rbfehadaat desemprige 6d05%, ohe devedlommdne of drelumawwar@nml& pn collagen-
aﬁdudéﬁ'ﬁrtﬁrft@% ke, Oxepa(r) group. Consequently, 28
animal s _are evaluated. The mce treated wth
pr edni ¥&ilpHe irusniishagbepa lewplaingdin rilatios to egfpinentbhdiments, it is to be
| iedRbe ﬁlaﬁ)‘;an%ﬁst 195d1fiéa§101§’s\/tﬁé're(}f AR bdBmb 'a%@% (ﬁgse skllled in the art

Pol yphenol , and_Phl ebodi um groups are

i #Pop FRadma dlicepedificaljen (Fhersfete.ahia ta h@ unpierstepdethat ﬂgenomuao@sclosed
Nikreifl QUAERRA t& vel sﬁ&ﬁﬁ@dlﬁ&hgnsda@tfﬁl \91%11??1% I'S]&Jpg bBthk Qﬁa%%ded claims.
arthritis onset, and the total scores for

i nfl ammati on, pannus formation, cartilage danage and

bone destruction are shown in Table 3. The average

val ues for each score are shown in Figure 7, as well

as an i ndex of norphol ogi cal
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i nfl ammati on, whi ch was obtai ned by summ ng the scores
of the 4 histological paraneters. As shown bel ow,

waaiwbeoad7set forth data directed to arthritis PETEIER2006/007787
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day of arthritis onset and histol ogical scores in type
Il collagen -immnized mce fed wth control diet, the
sane di et supplenented with Boswellia serrata 0.5%

pol yphenol m xture of grquﬁ$ﬁﬁ? grape skin, and
resveratrol (2:3:1) 0.9% odi um decumanum 0. 5%
and Oxepa. The corticoid group are inmunized mce fed
Wiy : .rol diet and treated intraperitoneally
mﬁthb%ggﬁ%ggfone daily. Hi stological slides fromthe
study animals are illustrated in Figures 8-13. Table
3: r t.he

i e Ao R LEUGE AR RSNG|
onsé%)aifstsgvmccampramnglewm t he devel oprment of the

illne qge(%%% |l Oxepa

(r) gr% S{l%as?gse %%g&l acégggslgﬁrgg&a?edf%tg)aglrdtea\?lgous

exper i (rr)eaﬁ {egstae empgaelohgehainpolyNosagirged faity agid;

di f fBre nd due to the high variability and
thef]%gwgﬁg%g%gscﬁj&?ndl vidual s in each group. In the
Bos(telalpradeip saugs; ani mal  nunber 4 shows a different
behgyyi the, |

ety woul "o B B ZRLERH R fit o B lne e na
al | ovahb?b@qﬂ\@nGétraéttl on of signi f| cant di ffer ences with
respect to the control group. However, on average,

| oner scores are found for theBosmellla gr oup,
f & Thewieitipgel eorepcsitiepef (lain Igroowpisiag fomtaboPhl 1édiodbant5% by weight
96OHPBoRRAEMRKriRaN e FRIGRAIA &uIQr € effective in
i nhi biting the devel opment of pannus. In fact, the
addition of Boswellia extract to the diet produces
Ngare ﬁut%tl&%mn%o%tlbﬁ‘ bi cbeh;n' 19 Q/h%ml?l?e' Bhkbo 1951@&%09 Qorhlﬁlses a
this group even for the animal having the highe
af’/t’lﬁéth%”tdelcﬁ*fﬂfé&’”%eéﬁil%rl tic index 12, pannus formation
Concl usi ons Hi gh intra-group varlablllty and snmal
nﬁ$e size does not allow for detection of '
Fghreruiriienal gpupesitipniof elaiahbeaverein tix Beswelliarprtrat comprises a
kpmwlgme,;@ggﬂgm{_ nto consi deration each histol ogi cal
paraneter individually or a sumof scores for each
animal, the order of the groups according to the

de gfl%%uﬁfhoﬂél%&tﬁl&%ﬂioﬁ 3F clgm&ﬁnﬂrﬁmg%yﬂec{bt)ﬁ@ 5 {BR& 3%13
< Ph] ehodi um < ntrol < Polyphenol. These results are

i Weigjrodatieast ongiof m Betvellifresiracs ard ¢ Biehodiugtsiesig a
benefl cial effect of Oxepa and a powder rodent diet

su | emented with Boswellia serrata or
he nutritional composition of claim 1 in a form of one of a bar and a powder.

7. The nutritional composition of claim 1 in a liquid form.

8. The nutritional composition of claim 1, wherein the fat source comprises at least one of

eicosapentaenoic acid, stearidonic acid, docosahexanoic acid, and alpha-linolenic acid.

9. The nutritional composition of claim 1, wherein the fat source comprises gamma-linolenic

acid.
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Phl ebodi um decumanum at 0. 5% on the devel opnent of
rheumatoid arthritis in collageninduced arthritis in

wOo@e/098 | e the i nvention has been expl ai ned P@T/US2006/007787
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relation to certain enbodinents, it is to be
understood that various nodifications thereof wll
becone apparent to those skilled in the art upon
readi ng the specification. Therefore, it is to be
understood that the invention disclosed hereinis
i o .eficanhtritmnal@vmpositionlof niaih f b@ﬁnirismgshﬁosﬁvalﬂih exzf/rat:tl thre Boswellia
%farcr{é d:%’xelarlggs a% %\asﬁ 3{1’ ngv%g f ofaone oronsl?r Ilbgsr\{ve}{\hc amtdr eating
rheumatl c di seases conprl Si ng (A) a fat source
c i sin east.. on one 1
q%f%%nalﬁu%wﬁ%ll c)(;rlﬁlHOSIt o °f lglcr'n } a\;{/}%erezf‘n the gtalg' S%onf Of ? gg%%ll?’a extract
I easd Pldetodonmegdirad cbmmgses:ittaeaﬂt qme Iof/zuwsextymlmnt eﬁ:thef fatdily Burseraceae
aci d: B ohy source; (C) a protein source;
aﬁré”da(ﬁs'ﬂ l?ngr??% ?a X (il OdlaceaBout 5% by wei ght of at
| east one of a Bosvvel lia extract and a Phl ebodi um
extr ntrltloal 0 aim1l
)EE g%el‘t}ho% o];f ?;%?ﬁn%f) I%Iat(l.)c %9a§eg g@grs {nﬁ%@r&bﬁ) gter%lg ght of
t Itrea @bmsdnl efffactox amawtt ofmcbnigositifihé aeipoiding mf@xwrmompﬁsmg at least
A £ .
PR B B P GOBRER L o B Blng BIEEEL Ionk B
epblwam.saturaﬂed fAtheaciiue carbohtydlate SQWRE © Pidi¢in spueHe, aﬂdérom al_bout 0.1% to
I l,
oA ER o R el B 08 { b R R EER o1 ARSI it
claim1l conprising fromabout 0.2%to about 3% by
Wgk g t -
par abistn ot R R o AP ARkt AEh A etispe o
c kaicantatiom ofproipflammtoryrsptobinesinfeint hmmagenaiso uxiby subject. The
nutritional conposition of claiml1l in aliquid form
8. The nutritional conposition of claim1, wherein the
f d¢. Smumethodcafigpuim 4 dsvhgtein badteumatec difeasep e@@,}ape pitleasheriegelected

a‘ﬁ‘oﬂl th? %1%9;? &o%gigﬁrfgcd’ll g‘lfﬂmngﬂ)?fétﬁ'pﬁg( E}Héﬁhﬁto%:érgxrlt@ régut psoriatic

eni c
arthrltls reactive arthritis, viral or post-viral arthritis, spondylarthritis, osteoarthritis, and

rheumatism.

15. The method of claim 12 further comprising administering to the subject an effective

amount of an TNF- o inhibitor.

16. The method of claim 12, wherein treating rheumatic diseases involves delaying an onset

of arthritis symptoms.

17. The method of claim 12, wherein the composition comprises from about 0.1% to about

5% by weight of the Boswellia extract and the Phlebodium extract.

18. The method of claim 12, wherein the Phlebodium extract comprises a Phlebodium

decumanum extract.
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9. The nutritional conposition of claiml1, wherein the
fat source conprises ganma-1linol enic acid.10. The
waoao6iopésenal conpositi on of claim1 conprisi ngP€HES2006/007787
Boswel [ ia extract, the Boswellia extract conprises at
| east 25% by wei ght of one or nore boswellic acids.
11. The nutritional conposition of claim1, wherein
th S ' xtract and a .
bl b ko ey B2, AeRAFE by R R L RE Lordir . sogygif sorvre
pkdrct.of the famly Burseraceae and a fern plant of
the Fam |y Pol ypodi aceae. 12. A nethod of treating
rheunmati c di seases, conprising adnmnistering to a
sdj Bramethodedficlaiin il y.evhareputhe cayfipositionispdwintstapetl to the subject orally.
5 conprising a fat source conprising at |east one
onega-3 long chain pol yunsaturated fatty acid or | east
one onega-6 |ong chain polyunsaturated fatty acid, a
car bohydrate source, a protein source, and from about
0.1%to about 5% by weight of at |east one of a
Boswel [ ia extract and a Phl ebodi umextract. 13. The
nmet hod of claim 12, wherein treating rheumatic
di seases invol ves decreasing a concentration of
proi nfl ammat ory cytokines injoint honogenates in the
subject. 14. The nethod of claim 12, wherein the
rheumati c di seases conprise at | east one selected from
the group consisting of inflanmatory arthritis,
rheumatoid arthritis, gout, psoriatic arthritis,
reactive arthritis, viral or post-viral arthritis,
spondyl arthritis, osteoarthritis, and rheumati sm 15.
The method of claim 12 further conprising
adm nistering to the subject an effective anmount of an
TNF- ainhibitor. 16. The nmethod of claim 12, wherein
treating rheumati c di seases involves del ayi ng an onset
of arthritis synptons. 17. The nmethod of claim 12,
wherein the conposition conprises fromabout 0.1%to
about 5% by wei ght of the Boswellia extract and the
Phl ebodi um extract. 18. The nethod of claim 12,
wherei n the Phl ebodi um extract conprises a Phl ebodi um
decumanum extract. 19. The nethod of claim 12, wherein
the Boswel lia extract conprises a Boswellia serrata
extract. 20. The nmethod of claim 12, wherein the
conposition is admnistered to the subject orally.
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