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[0012] I n certain enbodi nents, the Cl6:1n7-pal mtoleate noiety of the
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m ce that received a diet conprising Cl6: 1n7-palmtol eate. There is a
dramati c decrease in the degree of atherosclerosis in the aortic root sinus
i n ani malwothet11p@sei ved a di et conprising CL6: 1n7- pal mPCoIuSa110/027489
[0024] Figure 3 illustrates data for lesion area in the descending thoracic
aorta frommce fed a control Western diet ("Ctrl" open circles) and a diet
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subsequent |y becone reoccluded. Reocclusion is defined as a reduction in
the circunference of the |unen of the blood vessel by, e.g., from about 5%
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and di ?Elﬂ{l%leﬁtlé RBLE P?e%%he o‘i&'?@’defﬁdtf@gé@lﬁa&{‘t&e%‘o%& ‘ﬁ%‘%b&’dt 195%€0bolt®!1€

derivatives thereof, are usefu revent, dimni’s reverse one or

or € ”@6‘61“6@“ Ayl 291% efth cﬁﬁélﬁé‘%{eya%rﬁlﬁgmmgﬂ E%ﬁ&qva@ 199@1 561% [n%é’lm%l% Se s
the no mmon form ot cardi ovascu I sease an vs usual y cause

vascul drristiensicsd fiomdhqpartn @bsigmgnédr fige sudhpilet e bl ocki ng of a bl ood
vessel e u ically
resul t (C%ggk}?%gtgrb%ﬁ%lﬁ%de &%&gelﬁgs gﬁ%@?s?{ﬁg‘ﬁﬁ“’bﬁ“ sﬁ{sgﬁg agsO%{(%hol est erol
wi t hi n cabbdimons, Vessel16: lﬁd7tmbmg)ﬂ¢awtdenwswslselmﬁﬂu¢@an¢r in any of the bl ood
vessels within a person's body, a particular concern is stenosis within the
coronal(0idhd chrapbiher dspastd nedwd ddrsreatiigror pieaemphes cadistaadsidscat oaconifion in
2012/ 119 P I t r.eduction of

t he bl (j)aogg%t %\%&? %gélﬁ ?gtqgern%dg% %ﬁa t%%?él (glgt%;ry%%;sbuﬁrn%%ﬁ%ftafl% lelaeﬁ(g |thnea or a heart
at t ack.embOdidits deséribretl berveenbodi ment s, nmet hods and conpositions are

provi ded, such as nutraceuti cal forrrul ations and dietary suppl enents,

conpr | 5{00@] C1 61n]qeﬂta1paxh1hdcﬁméresaﬂe noathodfertler comprriseschiteringathd besl lipepreblk it hat ar e
iﬁgrelsfe %t )iconerfa eilfll%,]bio:(iillgnren S, 1 eme‘&lo({| ﬁllrtﬁerr c{%nqurli's%%g efnt[}e (grergé) %{nttg thoe_Fh%051t10Ph ds
typi ca Ich(ylestawm]h ¥ bloaahvcrsscain thcdsrd)ncts torcattaio ambddimerny theammmt digadterfobatrienstatneon or
dietary,s nent . .conprisin o tol eate o

der 1 vl QEELAEE B pof R R oA (Rl iR RO B AR Eeotst event
or reduest dnhelode posdl tn tbeisubfecthokesdcd bpht least Bt Imceruamrembbdhnmnts vtl&srseth«si in a
Zﬁbja ret(_': éi%r&hté@golnl\e}oﬂngestp?gfergmg%gre\(/igcisilﬁéall choféftero gs%;[)cela ré)l'ésgon 1%@%10%5 sp ?_} ¥ he SLﬁ)t Icp g of
conpositions are provided, such as nutraceutl cal for rrul at| ons and d| etary
suppl ements, conprising Cl6: 1n7- pal mtdleate or one or nore derivatives
thereof are particularly useful to prevent, dimnish, or reverse the
accurrul ati on of plaques conprising lipids such as cholesterol within a

bl ood vessel of a subject. In certain enbodinments, the |unmen dianmeter of at
Ieast one bl ood vessel |n the subj ect |s |ncreased by at Ieast 10% In
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WO 2012/ 119078PCT/ US2012/ 027489 pal mtol eate or one or nore derivatives
thereof, prevents the formation of plaques or stenosis in a blood vessel as
det er m neaof2pm10078 or nore angi ograns. I n further enbodCERaISRG12/027489

adm ni stration of the conpositions reduces the formation of plaques or
stenosis in a blood vessel as determ ned fromone or nore angi ograns. In

still fipphOembemBRAS %&ho@ﬂﬁh&'c%ﬁ&%& ﬁl@re&%ﬁn tﬁberaﬁ@mgi idn@RSiopdRGES the

formati on of plaques or stenosis in a vesse determ ned from one

or nor éHthret?@rerOW%ﬁertehwprmen fdfuidn ths hlqosi Sqrpg f %éltbﬂe%% ¢Btalbout 10% or
from akgybqih@iR, iR rﬁé%ﬁ’dtitm%%{%o&ﬁns&f 1%&2%9@% l’gla)/eff‘}eol%%lfﬁenﬁgf/QA&rAf rramv%bout

50% to about 75% or from about 75%to about Addi t'i onal net hods

for medsuolipepretpie B{peot) in e bloedzepum picthe g eptniﬂr(éhﬁaslemdamentﬁ thearethod durthev/us) |

whi ch alhougs fak ﬂl%vlﬁwd Aldrob: i i diBe {hBIITB bl Ure th WH OBkt dh aRELT
pl aque area %ﬁ (no umeﬂT ) u#?‘g?%%%hédrnehts abﬁetﬁl |;m%#gvrded for

det ect iCHOEMEHD éltessut)Jﬁ‘éteXI?@Fsr apleagn 18 Mk spisaaR N sydelis ieodmessaire. Inpthest her
transdygspdimBat, tlﬁe%u%@@t'e&h@i@ea@ 180 a BB %nrﬁ-?é ﬂe@tﬂ:rtlm? 1n%§§t&1ct@00%%%%§1r§  dir@fn

sounds. It is genera known that blood flow ng through an occl uded or
par ti alcmpodmenty dlednfti her gAY IseTECAIY O FSHCINg HAROSIA M hatbicet eireventing or

turbul %ttumtll%%eﬂ&lslltatlrb?e%etoﬁotvhtgengltﬂus@ugh and past a restriction. It is
al so known that turbulent blood flow ténds to generate an acoustic wave

that prgpgagat es ctelftéﬂ?Hﬂbo&ﬂ&@%'n%ﬁﬁodsfu@ﬁf’ymﬁﬁréés% A GARoPEr SRAREHAL T he
patrent s skin. These acoustic waves have very | ow sound pressure |evels
(on t heclegigfelronpthe giaup coristingef aa agiotersegonse fiesenzane akibderded.. Peegpiehcy range
that i nGhiides iaRgei %,tlﬁtprﬂmgg?ot&rsﬁlqy&%r %cﬁey@e & Olo@RAM! bela-BlokildE Yo o TESE

acoustic waves tend enuated by t body tissue, partic %arly at

hi gher nfeteglelieives, beanelok rdvaefor @urreezqﬁmgr,éytrpeh@@th@eﬂe) Yraudilatgr (ceg: yisdaprgide
sensi tigiifate)! LbITBAF Lhitum YR Fllocke s AV - 2BR MRS 1919b1?8§'(§% a@ﬁgmcéh@h he used
successfully to det’ect stenosis. For exanple, see Padmanabhan et )

Accel e rrwre‘tserm TypeorCarleyasetimdieyseni® e ecrpgstatineBaracl Hnflfesigw Lewp k), He art
Sounds ’snﬁvlzztggm-r(rzg&'?@? ﬁ)tag%'%atlg QPI@%QH@@b G atcﬁ-{)ﬂtaﬁﬁ @i’lblﬁg(@))vaohbrat% Qe g NQofibkate

January 1993. further enbodi nents, a dopp | trasoun

ankl e- &AaelhtdaSI@)i) BdEs acidreqngstrat éeg r@@btrtma@grealmi e@e@olﬁitlpsnﬁ@) aerlﬁnﬁwstceaceh to
measur et he) %&%ﬁ&%ﬁYaBEm@ﬂﬁdﬁﬁhﬁ8@§c%&ﬂmﬁ@@@@ﬁ§Eh&ﬁ§MmER?Bh9ﬁ®Eﬁﬁ&Esound
utilizes a Speci al to measure the bl ockage and speed of blood flow in
one oreﬁh?@“@@t@?H@@memkhéﬂﬂﬁdéht@ﬂwﬂ%dé%ﬂﬁ@terntnes t he bl ood pressure in
the ankle and armto determine if there is Iaqgg in the arteries of |egs
and feet of a subject. ﬂﬂ“@%ﬁ?@ﬁﬁﬁ@PégoﬁheFGEQ%Q BriN&®y abnormal rhythns in
the heart and therefore, any potential blockages in the heart's arteries.

[ 0049] AR di nfleyre irillesates Babsaineephsignifisaricholattoreltdegiedafaquerdn thetahtieief and
CONMPOS iAo HNoBEREFub R VRL Enfol tﬁe%ttn@go@%rt%g H:Td' aORbstdr B TR B RScANd
dietary suppl enents, conp rrsrn%@ pal mtol eate or one or nore

der i vatdenied plaegsetste pyualized by Sp W@tamg Glﬁle ofigiptllycptpane d greasshaup besinghddad g

bl ood vEgssSelkas.19658 ﬁgy@@gbmggntdata obtained froma m crophone,

accel eroneter, or other transducer In further enbodi nents, adm nistration

of the hods f

oF S e BPAOUS A 0 RAORL RO i SRRSO KIB, QAR HED.0F o) BRUEPA

m cr opoerkoutawieefren dewrap thapwaofeth e dict croamellag e1o: 1 padmitdlpatd. he ¢hotesterol-

enbodi ' ' s the
Format 1 P S T S A R L B SR 1o o
obt ai nedthfblagkoealnto dnepoviabilitydhe @1tert v Soizg P@msze@zﬁwwsgf the ewitiel onet er,
or oth r 10%
or 1 oAb G y-ARShrY ) e FER: B0 LR oAb M S bt o
about HOY tectaatiedin tlmy@updhatmefpdabtmtworfns%ng@léﬂotrpalglg%:atmn higdrs lth) Prevent
or Mtigate the Deposition of Chol esterol Follow ng Angi opl asty
[0050]Tﬂ@éﬂnenf%u&ddiﬂwﬁn@sé60&rﬂﬁﬁymumgafmya@ﬁwohvesh@ﬁ@ﬂmﬁmmmmsbgpmﬁns:
by- pas%nag%ge&¥vgﬁ &%r g; translum nal angioplasty (PTA), comonly
known as angrop ast effective in providing an alternate route
for blood flow, by- pass surgery is a high-risk and high-cost procedure. In
contrast, angioplasty is a safer, less intrusive, and | ess expensive nethod
of treatment. [0051] Angi opl asty has proven to be a successful nethod of
treatment for opening the bl ocked, or stenosed, vessel and restoring bl ood
fl ow. However, it has been found that F%stenosrs or re-narrow ng of the
vessel lumen, frequently occurs. In the case of coronary angioplasty,
restenosi s occurs in approximately 20-50% of cases within six nonths of the
procedure. There is no known cure available for the treatnment of this
costly Irnltatron of angroplasty therapy [0052]In sone enbodrnents

L
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[ 0058] A human subject having a systolic blood pressure of greater than
about 140 mmHg or a diastolic blood pressure of greater than about 90 mmHg
i S consi dwoedidaitave hypertensi on. Hypertensi on nay bePCurush@r/oet4assi fi ed
as mld hypertension (Stage 1, systolic blood pressure of between 140 to
159 mmHg; diastolic blood pressure of between 90 to 99 mmHg), noderate
Yper AN ( SHARe R SKEL R Bl OO AT B oSS ARG O MR
di astoﬁ?‘??’gl oog&%gessurue oe%(ﬁ{)eo vf/een 1bog$§ 10219rt " , sevaetreapuypesrtserlllm on
( St age ndce thgtsmivpd:a piccppsiess U @7dfalrbl&1%@eﬁhem@ atdaﬁnmg deanddeg indlicadsgist P

bl ood th%ﬁgéférgm t %\%Wﬁ: B'otjsﬂlgs ﬁl%l’l ?stﬂ&ﬂf&):wed);{ ¥t¥o§ﬁgﬁ§1‘%§6 ﬂl\ﬁ%@tfnﬁﬁ) {eon

(Stage 4, syst o ood pressure of greater t dirastol1 ¢ bl ood
pressur gr r H;E‘E% I
treat mﬁ?ﬂif % }gecstﬁslgs\?l\njatte%grret 1)son 3% lﬂisthe 8‘%@%@ [ ﬂ?otr&gcu%ﬁg gllso Hlnltﬂltﬁre Eaf%g%ti cal
f or mul abintorisV @ﬁﬂin dicet aits}” smqmmi@lmhvsl a (b@mrpmpmlrrggp 161187 bnl?nﬂpahm(ﬂble‘éa;ee aor
one or JmL&Hes ﬁf?% ?éé bie §<?efd i1, %Xﬁ&‘ﬁaré"ﬁ%g%&hﬁﬂéha%h 1%4?&4 | A8oH1 d
hypert ensi on, erate hy e t ensi on, severe pertensi on, very severe
hyper t dasimpnoxin@@590 wt “riolthlar- p@hmtotd:amelrﬂswn apenwvere ealeuizint aswpmelaagwﬁ‘ Heds
and CO'EQ&%A&AgQH&am@&'&Q as nutraceutical formulations and dietary

suppl enment's, Tconprising Cl6: 1In7-pal mtoleate or one or nore derivatives
t her eof[0025|1|e sOlgueect illgstragsithe editivg potip lesixi bibé insA pa-H ewhalotut mmelfcvilow@t olic

o abodie e ATRANE i (Lo P e BB TE LBl SR TR el "5
nHg  t @owmib dagiton e r&:mggl,ﬁcmtlyfrcdmmdab Apv-Efmockvkigmice falbwing tlfb&ﬁlemm*igl 4 ©@HO]ifion
anot her_ enbod |¢q% alﬁnt%lettr eatnment with a methods and conpositions, such as
nutracéutt cal- Ip ons and di et ary suppl enents, conprising

Cl16: 1n7-pal mtol eate or one or nore derivatives t her eof, the subject or
subj ect group exhibits a redu ' i | ood pressure of from
about 1 mrHg to about 5 mmHg, (ﬂfho r%% %@[&fﬂgl% to about 10 nmHg, or
fromabout 10 mmHg to about 20 mﬂ—lg, or fromabout 20 mHg to about 30
mrHg, d)EFfINbTﬁ(a‘{ﬁ)ut 30 mtHg to about 40 mHg, or from about 40 mmHg to
about iE‘]”"g 00 r{an sub ubj ect
previo ?y treat ed %]he elﬁl tglr¥cur tfrs‘?t e Oélotfl ldsa dforc%%es?eé(gé%ér‘e

medi catbloedsesseic] udi ng, e.g., angi ot enS| n- convert| ng enzyrre [ nh| bitors

(e.qg., zepr.i | osi nopril . lisinopr.il tensmr ceptor
b ke Q025 AN bieg b8P e spngh iy By o fhah G gt (PO F 2 g

bet axoltaken toviadlsc&rrmﬁ]bérs theli £l etithins ri@e @ 5%hyds, as%l, mrzo)%mmaﬂhdﬂ ai)rectma@@melr ators
(e.g., Jsos nitrate ablock ci.umc nd

et ndh R RS p by by By SR IRt SReFUe BRI ERBTHEReeo

enbodi rehate, sudﬂﬁiuhtbdﬁw@fhdibd:l@ﬂpmmm @msCead eOQ% otvd eledble Salﬁéj as nutraceuti cal
formul atiqQns and dietary. su nt,s, r|S| g. Cl 1 mtolete or
one or THRL® 4 oRt it S 1R B BOTORY TSP 614 HmEHamGRBEOY By Esdr f 1 £t
subj ecthoﬁ@r&wvl 1Sk, RBecp! W, dmla@n%deadmmrﬁzttersubygcti Eande SUBE ot (O, BEDEAO! group

i n need therepf c&@g osition descri biélf?erelgﬁ I n Certal n enpodi nents,
t he suBFedgrsto B 51%19(0"?8 PRS0 #g9 | Eﬁ“&%f‘m’@‘? -pgie, rats,
hyper t rathty, @@r)l e hic Aot DYiRLEE MAbRsE BEREERI NG sﬁbjwﬁ Tﬂé/h‘adnhdiilsdlﬂéﬂt eha@belh or
el evated tr.igl ﬁcerl des. . [ 0063] nghout lBEI n g) theory, it is
cont enpPUPtEE AR5 O £ SHRBLISTRETS e SHBRT WPk Toyde P ?ﬂhe $¥¥mit ol eate, or one or

nmore depe29at i VAS udciaEenf nhememawg@rcah& kealb toh f@t@ﬁ&id éhsmt ek ad G HGle (a)
reduci ng pl asnma concentrati ons in a subje @f( V%ncr easi ng. pl as
§&

concent’ratifolsAs. qoralppy bopded t%wiv%ql m0éee)ﬂe ﬁlgefw&aﬁ gstfrH i %Se%heraﬁdh%@fnér ol

deposi t uiglycuadrehfeﬁbr@mfal fﬁ%cid%&ﬁ' submas&:mm@%uomg &)dalerﬁ@@u&deago 4 Higcerol
i ncidence of |esions wt vessel in a sub cont enpl at ed

that badgepiedhrpugh apﬁftadglhag(edvyher% %@W%P@wﬁ% ip @lﬁh@] l%%f‘dl tO a?eeaddltlonal fatty

mec haniasitlickah |%1&Qﬁb@zro@hﬁ ﬁ&d)ed]lstl h’ﬂﬁilmh@leﬁé Itllio%gh 5 ad8xionap kfer lihRGBM s wtaudi es
have shown that atherosc er05| S can occur indep endentl\y of obesity and
Y

nsul | HOFs 18 e BIENSale] Tofinioa PO pinajuch s Jekiy ZeisRlcasgpsaleitly

118: 1464ndkd {Pa gl QPG Aoldduid ARbp@n 8RR n\bherame%ub&@ﬁholafulesuhira@ﬂbogaéaup
being treated or provided with the nethods and conpositions, such

nut r acéutyoadditipes! Fﬁ&tr/aflri hransafitherr Sthrof Waish H1as RemRs ot Op e & W&mtoleate

Cl6: 1n1h@gmm&@hﬁaﬁ@eg§rlmepr nore derivatives thereof has a baseline
triglyceride | evel (or nedian baseli ne6tr| glyceride level in the case of a
subj ect group), fed or fasting, of at I"east about 300 ng/di, at |east about
500 ng/di, at |east about 700 ng/di, at |east about 900 ngy/di, at |east
about 1100 ng/di, at |east about 1300 ng/di, or at |east about 1500 ng/di.
[0065] I n anot her enbodi ment, the subject or subject group being treated or
pr OVI ded W|th the rret hods and corrp05| t| ons, such as nutraceutl cal

-, e A PN A L o



- 16- WD 2012/ 119078PCT/ US2012/ 027489 conpared to baseline; (gq) a reduction
i n honmeostasis nodel insulin resistance conpared to baseline; (r) a

reduct i orworeoizpegsot ei n associ at ed phosphol i pase A2 comrparisdoo2tiasel i ne;
(s) a reduction in intracellular adhesi on nol ecul e-1 conpared to baseli ne;
(t) a reduction in interleukin-6 conpared to baseline; (u) a reduction in
pl asm negr) achi ¥l AbreinAk Rish ObgitoSl B&E’%E&Q b b APdicth t%@ﬁtc“on in
hi gh sgnsmlwty C—rergclzlptlmve pqu[ i'n ?ﬁ?CRPe eng?}r%a 1eté§ ¢ |unae (w) an

i ncr easeclidingsleyt no lopited t%%dtataaﬁepplﬂﬂmpatmﬁcwﬂceleft)@mmmatrehlarmeceba@él ine; (x)
an incry, Embﬁ‘ r,b[%.é’gélqns c%hahosﬁt%ﬁcale&sr‘ (05 ARG Gt DR A oﬁaatn§ conpar ed
to base /or y) a reduction o crease In one or nore of serum
phospba?httrpta@uati?dfmullae@ 45¢ @@dllrttecthang,e@bivémemof palmitic acid (PA),

Staer! 980S 2Ch0uCAbeR el EhE- At ol SCOIP ALl £ R ok RGHS 1 One
nutrac el'u;pid,@lalof fhe hpau aatl wmqslaarﬁdmd]uémarfyr @ialppibmﬁsmssleroelonpnmen mghemic attack

Cl16: 1n7- i r bj ect, the
subj ect R by FEh Sllone BRARE PR EpGSh SRl JERbh BBk aR |

concen tmwtardinbinbfcn@l@l\lh JacpialSiseghaatlevatinn meocablid odarciednl (STEMhdacare HOH{SIT ease

(cte: 1aomsPebutt SRR QShah bl b b, BELPl: hEp L) g s
enbodi regitg (Sdetiodsdal mfatnﬂomloamsm\bamarcbdm,l dletedeammtive eriiampdnathe, | evel s of
o O R RCAER o L bl O ROV R RS R AOST TR U] et
a conpd@ﬁ'ctss,@md@erdmssmﬂm@@w dnghodsm, viegous tﬂeombrb}seMIphﬁermaSCblas@BqawealtdeveI s of
one or n(g m{et%e&& set forth in (a)-(y) are determned, and subsequently

t aki ng addi tional  freasurement of said one or nore markers. [0073]1In

anot hef0@odi Aented herpinntht regat ‘bient vossel’ hndmdepamrtet; oniss, asdicipillagesnByY ?‘czmmatyi cal
for mul %5008 Ves é’j}ngsn(lj Iaetaé}) dve:psglltﬁag%qlvefs b?oor(mr{hg hgagt %‘ranslnlzs c‘%'d%t 9 eat]ﬁ

one or ‘nore derivatlves ¥ hereo e over” a paYito

about 26t Weakdary abronnry mlobmvakndmhcm@quh@k gmitapoythe ﬁortaothabnghrtan5 &ftwewlnsry
about 1 to atgout

ut 1 Lo & bout 5
veeks, aBarnebipS el i e @R hr st G BRI HEE e BT PR
gr oup emhtybantissheamya@vmr nore of, any 3 or nore of, any 4 or nore of, any 5

. 9
mor o o043, 1% BheTig R G R Aind ) T hSupneq i Foasdurghal B & sy 2R 5%,
nor e Ofinclt&lﬁytnﬁpbrcﬁitanﬂmfs@raﬁsﬁumlﬁzilymeillﬁdﬁf ddmﬁng)sftenoﬁﬁlwnﬂlﬁ a(bﬂooﬂ'@éﬁelp\f/heﬂ&ﬂy 17 or

nmore of, a 8 ar 19 or r 21 or
e ortusiily b3e el Earditer Gious B, ibo%h cpBihs ZRaRE iRl fgedlyiy, B2

out conms$a (@nbef ¥ mekds such bﬁ?}hl]lé)ﬂﬂ@ﬂlhaﬂ ﬂ{eymﬁbtblﬁﬁon [a@@ﬁﬂa]r:]ﬂeé‘toﬁy td@ﬁﬁm@t’fhﬁdlrlgce nt,
upon treat nen a net hods S I ONS Suc S Nulraceu

ol SECTTRn b et AP T LR BN ROl shoar s et o Re e PLER g,
one or angibidastieused Bt tlewgRriplived] emfculat digasubihes ferturomiphjesiahgigplesp exhi bits one

the fol |l owm ng. outcopes: [0075 a.reduction.in triglyceride
IeveI E?‘%f“t] | eASPsed Boigt Bedergy oy Em’é‘%&{;” olo] § 31‘6‘%”&?"“? “’éﬂBotﬁ‘flu%@% at
| east ohmutkezﬂl% is Rllowraiafie arh@ U doti®84 fréh czir@l@&ﬁssﬁfb:ﬁidttha@ Q%evat:d {narsdircalRee
35% at ast a out 400/ at WO 2012/ 119055(3 qﬁr 8201 027489 | east about
45% atf f’ i7e 86’%"%%“?%& copdision- Exewplapy bigmaricrsql a gl aseues (act ual %
change colﬁdlﬂmdhcalﬁue%fmbaﬂmﬁl)tanaﬁ 2B AIFRAV eﬁ:lertoosb aselat B6pon[nd0AG]i{dopanihass t han
30% i ncreas e% Qan 20%| ncrea Iess g n 10% i.ncrease, |ess than 5%
i ncr eaSEaEHe Kt 85I R %Bl?t’rﬂﬁf - PeRrERe By 3c1d badieg PO hTRSHYHDL- C
| evel s pafteidterdvan ifferaation ¥oras, ﬂh@@ﬁtglabﬁuac@ﬁﬁnaatMBeas tJOaabayttgl&o% a@in, | east

about 10%. at .| east ut 15% at bout 20% at. .le 5% at

| east ARG *’?611)““3%&‘16? naé&dbtnaé‘ﬁ%r ated ﬁ‘@&%ﬂt Sethbért 3%% %gﬁs‘%ari but

45% atsslie@sst41apmmad. 50% at | east about 55% or at | east about 75% (actual %
change medi an %change as conmpared to baseline; [0Q077] (c) substantially
no chad@®8n HoE veed hergy &© torp “wrneng einfldgspipaibologig apreowipg ofabliadaessglse i n
HDL- C l[¢03%)S Ohs 8lcd &R the RAME “r00&Iu@bn! BaRbic@RRUIncH8Y e @éocéu%@% R DeMsis 15%
at Ieast about 20% at | east about 25% at | east about % at | east about
35% atliq.@agewigpie biodyessel. lpwking to zsigted bbogl flgy. E%a&atmpé%aﬁsrt:d%%matpeﬂ@ast
about 30¥®REkcALr ARRNd that/iRYB4AGAR] 10 AGNRDBIBCIAL: SRALIBAYARNRRAER) as
conpared to baseline; [0078](d) a Iess than 60%increase, a |ess than 50%
increase, a less than 40% i ncrease, a’l’ess than 30% i ncrease, |ess than 20%
increase, |less than 10% i ncrease, |less than 5% i ncrease or no increase in
LDL-C levels or a reduction in LDL-C | evels of at |east about 5% at | east
about 10% at |east about 15% at | east about 20% at |east about 25% at
Ieast about 30% at | east about 35% at | east about 40% at | east about

o, o, I PN .Y o, o, I e o, g, I —_r—-ns .



[0084] (j) a reduction in nmean LDL particle nunber of at |east about 5% at
| east about 10% at |east about 15% at |east about 20% at |east about

25% at |wasbizabeer8 30% at | east about 35% at | east alPoWUS4@2¢02=89 | east
about 45% at |east about 50% or at |east about 100% (actual % change or
medi an % change) conpared to baseline; [0085] (k) an increase in nean LDL

partic |s@os§ u%?rtl)pgec@ﬁe Je@&ﬁfde@%%ché%h 153&eﬁht§iaa§ta &R0 111@14%1r(§ﬁnf’51%§t§t0f #RPHhen1S%

at | east out % at | east about % at |east about 30% at |east about
35% atof théalwd a%moyw@fm&t abowtzsb thﬁboltttl 025 trpmgboyt s to 9wl A6 frogn agput 3P %

| east abgytit W@%MBM%%{% Q%P%A,Qfonﬂ%@h%‘f%%@ﬁgﬁ%, SHIRALEE 759, DaBKK | ne;
[ 0086] (‘% a reduction in remant-like particle cholesterol of at |east
about 59%ahltqreagigely.gprsglusianory efer fedaosiggiesults gyrediced graatpegfBeon 20% at

| east Qéggé&us%ﬁ@ay%gculrﬁ%bﬁa%ﬁl eggtyﬁcd%lo\l'a Stk &Rl 35% at |east about
40% at |east about 45% at |east about 50% or at |east about 100% (act ual
% chand@Xi neds awvd ferchathg esym Cdpehosld” ingludsa dhel fomatiof @0BRparf aclpeidthst i on i n
oxi di Z%Qrdl’o@&scﬁ!tr sggteﬁl%ﬁna?pé)&g é{g OIaatttaéh%@‘ﬁ)t 9@69%& wég o@trucl:tﬁlg%ﬁe 1@198{“ 15%
at | east about 2 east out 25% at east about 30% | east about
35% atl0038hst Ab omi hﬂl@% thaterh Eefictiadropunt 58¢udat anl amaent saffvient 6 Q¥gvedor at

| east i ne;
[ Goa) L e S iaGhpRlr AR EQANIE: ALalRALAD, dhANBRIRL SRR ELETu b0 5L
(e.qg. irestenpss bﬁwnoﬁn@pp(bhsafbbt\wlrl:besapb}ee@te)l thanthtrg siill hgmpﬁyasmkgd\umo:ﬂ@ AtRPG) of

2006t gy e P @y AEtr FRU anbliho Pgh SR FRE M loe U ERT, ofi ooy

about 40%ge ddtermgmt on migokrt usdbitheatherhwate cambpsuit 50% or at | east about 100%
(actual % change or nedi an % change) conpared to baseline; [0089](0)

subst ant i al IMetwds hfange! ormditigite e Depaviion oh@hgetane! imBloedUessélon i n henogl obi n
Al e (HoAi e) of at |east about 5% at |east about 10% at |east about 15%
at | ead00¥out It 2@hcecmtouhéthst comlpotition? 5%h @tmutrgagticaldboutat®ddgyndatictdreast about

35% . 45 . t 0 . uaI
5% eang iR b b e RS i bEARNAOR e Siinbre v BREHy ARHErRRER BRI |
honeos ttapiewendaehish, vdexesanenglor moregsinsfesrives ofa catdidvemslar dibwst 5% at | east
about 10% at |east about 15% at | east about 20% at | east about 25% at

| east 400K 30% OmaSIbﬂ&'asttneaiodtﬁntrtremmgb@ﬂl@ﬁe]njiﬁ@imwsﬁﬂﬁmﬂaMxﬂﬁdiﬁﬁ%n aat
!]_8808/;(:?{93; pg)) dhegﬁonel r(1)smg tﬁledg(fflrlmira %. (?Iit aeo a%stltl(%ls(s:e)uuﬁ as 1 t?aceuFlcaEil%ormF% { abg;'l ta
reduct |dmtary supblemﬂltﬁr @h@nsnng@i;@d:m?apmdidqumwwé pipase déh?vat)‘?es #terdo€assonxbout 5%
at | east b murgtsjf arog%r Sgh edasel sel cgtz‘(yfroat leaSt 0%515 n %ar? cuge leaSt about
25% at’1eas abo‘% ‘% feas out §)5 EIRTP 758 Cﬁ? at | east
about 4%%romd, aﬂhemszﬂeroslmomnsﬁﬁ@/fschemlcattadkemtbhcamﬁmctio(ho%ts(tfamtduahn%mhange or
medi an %uc hsangoerQ &ssn}:)tla(‘)qled (gcgrdba Tc's eI rlla? 102109 %01(1 roeduaCt Is? ble angina,,acut

i nt racél TUAr *AdheSi on ot €Ul e T Or ™ 5 dhs Sut %%1/1 at ﬁeas% H66UE 10%
at | easrtyoedmdlaltmfh&%n atuté %’Hsetgnabm]lftvaﬁ(ﬁﬁmy@ardiabmﬁﬁmt&bMEMB%:utahoﬂ SAEMI, about
30% at st a out bout 45% east
abo(u ¢ gﬁla es 1ve heatrto Ilr‘lltel!uatg,tdl%‘ (fngi%ﬁ% /:a( {loglat % héfHertralgnc car(i;t ora%fog }% %sﬁrlcttlve
conpar eatdtomybmlot cm@plnﬁcm@@,&]n@stﬁm mﬂddotheorndlsaasa pidecdréitik ipnk®nafy embolismast
about 50/ at ‘j;o%ts a? ut hera 3as ut1 east about 15% at | east about 20% at

| east aBouf hﬁ%]a 84 Ut 315,8573 & | east about 35% at Ieast about
40% st about 45% t St ut ast, _about % (act ual
3% ohand T o B s Bl S meﬁ* R T S R
pl asm rfmgﬁtanamstandaiemry Supﬂsimhertmr:erﬂprcsfnga116llo:&@ﬁlnﬁblaw: 05&’«;6 oatnofeehﬁtzanaksout 10%
at Iea§h l?out 1 tecg P? ﬁ %ﬁeat about
30% at Teadt® "pé%ﬁ)l ik ”eVaeBSSG% %d%re mt"‘mife X e {ool! %naﬁ% At FEast
about m%nalq'rartalty diseas is tadmuigt cdﬁﬁi% (oamtoﬂodrdl%a&hmgeem amiigl bauallYoantdivge)
corrparedt asel i ne 095] (u redu h.s n5| IVIt Cre ctive
pr ot ei n ?c 10 OSI%ftheétanFag?f Itequ 20 l%&qocq?ngl a@[z)o %fﬁl’ egtan ngut
15% atbldod asdselafrenskis %Q@llﬁtesdleé&m thebbm]td L@Fﬂ)%)la@les b(ﬁﬁ;ﬁtsmgbtphﬂ& s&bﬂi% clﬁ)ﬂesieﬁﬂist
about 35% east t 0% . at | eas. Ot% bAI (9 I st abou tb %’/% or
at | east abo ?"dﬁ?b@%?‘ “&af SHIS AT %"é’“rolP alr% Y %c‘ﬁ%fﬁﬁé%l ESHRPEq oy

basel i pertichlGO6defrvip samosisivath@atbecdronagyeand rprofid bis odiveaseth Bor ciRBaplERAteadsisatf al east
about 5% at |east about 10% at | east about 15% at |east about 20% at

| east about 25% at |east about 30% at | east about 35% at |east about
40% at | east about 45% at | east about8'50% at | east about 100% at | east
about 200% or at | east about 400% (actual % change or nedi an % change)
conpared to baseline; [0097](w) an increase in serum phospholipid and/or
red bl ood cell nenbrane EPA of at |east about 5% at |east about 10% at

| east about 15% at | east about 20% at | east about 25% at Ieast about
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at | east about 25% at |east about 30% at |east about 35% at |east about
40% at | east about 45% at |east WD 2012/119078PCT/ US2012/ 027489 about
50% at |weazd12abewrs 55% or at | east about 75% (actual %®Pcharsge2oe74sedi an %
change) conpared to baseline; and/or [0099](y) a reduction in total

chol esterol of at |east about 5% at |east about 10% at |east about 15%

at | ea%EroﬂQ? Yier Qa(?re@it 1111 Akt Bhe BREE &Y t(J tﬁ@ﬁéart%}ﬁﬁ&lg p%g%r@ly ﬁ:%ul!n%aiﬁ Tang%pepl"t
35% at | east about % at |east about 45% at |east about” 50% | 'east
about 95@@%#“%@d4east about 75% (actual % change or nedi an @6change)
conpared to baseline. [00100] I n one enbodi nent, the nethods conprise

measur i[##2bas eln fehdr eppboBmetts, onthody andprpasitioresrs prosided, orahis nyfracenfticgly) pri or
to dosigehfREnSHRliRE s%[éplg'ﬁigltse ee;m@{smgmmhm ?ﬂgﬂtbﬁﬁte 6rRRAE IRl derit G4t hods
conpri se adm ni stering osition-as | osed herein to the su%ject

af t er izesesif thakare eyerisegbfusefbioppreyantieg @iﬁ?d@émg theadepdsision laf ¢helestadol-cnyainipe

det er miyfigeh wRAA R UAREHURIbLY. FiRkbABAB BRGRN JFRARUEE MR RidiRe,one or more
mar kers as neasured basel i ne for conparison thereto. [00101]In anot her
enmbodi metmaceutispldarmulasion nedietaystibplemend wpopisiiednl odad oplntteataer elerdr mopr  exanpl e
over a dQl@\';a'tlgé% tﬁ%freo"i*qg lfﬁrth\]:r etn%omms Igggodég@ﬁow@egqyﬁreéen% 5} r@cﬁgy{he q:lQ[Q)SlW@l’?gis
about 1 to about 80 weeks, about 1 to about weeks, about to about
weeks, chylentarolin prs oot blml WResekdn 2 gbisat Whereip t@ﬂmﬂd Vwek/tééq@tedél@eube gromb
about %gns\fg‘ﬁﬁg% an%pt%ta \Jelﬂ Qn@zp&ﬂﬁlmjyoln%ﬁg %mb@é?lg%ts he%h%d@é?lglégméos%ﬁé(&e about

1 to about weeks or about ubj ect or subject group exhibits
any 2 cprovrﬁsdéu@h as naﬁﬂfeglcelrfomﬂféwé# and&wamswﬂenmté comprisapg/C B ay/-patspiwlegfe, any
6 or nmyf @nqucr ’mo@enderlzat%s HeLEf a?ér paﬂ?cﬂ)ﬁrlg u¥tul qpﬁ@véﬂ{ dindi¥h, Qr RyeS0HE a&tlmu@% 10
or nore of, any 11 or nore of or nmore of, any 13 or nore of, any 14
or nor ef pleques pymprBinglipige push @ chOémser@Ultbm arbinod vessel ohmyubiert. gy cepfpine of , any 18
or mor %m@{)dlm@ﬂﬁ/ tHeJuRln BRGerYfat I%VOI%Q)I(BH vBREG B sutfdeY is %gcréagedm?raﬁlegsft IO%ny 22

or nore of, an or nore of, or nore of, or all 26 of nore of

out cones Ot(l@l)m(byynm@tsdhﬁ lymgn ﬁlﬂm@@i %ftaélegst alsdeod V[eﬁelllw e PabJ eatistiegrensqdy-at y) can
be_meagitetnd. iy SAGHIRAARGIMGR, AB%oElhhiGAlM, BECERbABLG MRRAGARLIODY. For
exanpl e, trlg ycerides, total cholesterol d fasting bl ood sugar
can be assapiptedlopippin %lé@qsime@nhnaﬁdngczeﬂlewm thgc}@ﬂeaﬁq@épﬂocpmft lestent s yelecdadHrinues.
VLDL- T%e é‘rgap cgnﬁﬂlq y%nﬁalq@s%nb ﬁlttg @tlrccaﬂ | 1ﬁttsl%qzdﬁfe 195%1%%91%9 ﬂﬁ?daﬁgroﬁﬁr Mia

l'i poprotein fractlonatlon by preparative ultracentrifugation and subsequent
quant i campheated frsiopsin seripn relfodarentsntbe mpthed fusiheronapyich erevidting eerdycinedgal

met hod%&gs\(eml%@&cﬂed 1800 1P B0k VF@S@% ARG, AENRE FhilthhdnfO e SR HENY

st andard nephel onetr technlg; i poprotein (a) can be determ ned from
ser um §8ipEpes ngisardredhe iatiopighi danpigy inemigteadE Ay reletbnm gwedensitytipopyatetn cl e

nunber BRf) RRISd8erdhdf iHeR0bjRE. 1084 BE IR inkkRis Nde RUGLEREHIRIMBLE 1n|61%§£’1§% nce
(NMR) spectrometry. Remants |ipoproteins and LDL- phospholipase A2

det er nithsaatiq ofenelppmatey Ak ook DgdptiNintarne lizepreipi Br(@spda i theplpod seginpgf the
enzymaljged munosepar ation techni ques. Oxidized LDL, intercellular adhesion
nol ecul e-1 and interleukin-6 | evels can be deternlned from serum usi ng
standar nzy in
et ai 1 O OO € F o Ry AN EP b AR Al ERRGRRSE
Cheni stshgh,as @ nhtraeguticglgpnmuilation ashdiefeny sapmdenBot. cemprisgg, §16: l‘aABpSmim&étp Sr @ygpany.
MD 201 ] ast for
R R S R A S
hour s. chdestad)n mbl_aﬂd)meql mem@lybmtn@mr@rtaiwnwn&nﬁne d@mowpplpmﬁgs wecetieovi ded,
such a%ie%ﬂgﬂl%ﬁ‘ggﬂ(léda%l a DIBETHARY 1O 8 ol BLAY: S PR SN SronBORI DRI I

Cl16: 1n7 te or one or nore derivatives thereof for treating or

pr eventabeit 2 i ardiop dhppeld ko beat 80%) s ffom ahpiel/S8to terbaaitl 7 dg.9r frpmdbent 5% to
(Fredrigksom,Types Ha and Hb) in a patient in need thereof, conprising

adm nistering to the patient one or nore conpositions as di scl osed herei n.
In a r%(ﬁ&@d EEH QAISE‘%Q&S tr JE%HHH nSmPisQRb Q&gpog’l‘imﬁse&é’sb%'o&ﬂhe%ﬁ qhAGEL! de

| evel s ect” or su | ects when treat a statin’or nracin

ext endeldtrfrceﬂlt@alsfenmttbﬁmn ke élptyrm sgprdoneit, gempasingaldelgiiapmiPRpedepicck svre t ype |V
hyper | i 0 i itions are
I R D LA S L F T e K

conpr i shmpos@ibs: I hrtheadmbodmhast eetbodsarﬁa)r@\ndqdm ecder thatiaes Wiidrteof f or
treating or preventing risk of recurreq} nonfatal nyocardial infarction in
a patient with a history of myocardial”“i'nfarction, conprising adm nistering
to the patient one or nore conpositions as dlsclosed herein. [00106]In

anot her enbodi nent, methods and conpositions are provided, such as

nutraceutical formul ations and dietary suppl enents, conprising
C16 1n7 palnltoleate or one or nore derlvatlves thereof for slomnng
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|i pi d-1owering or chol esterol -1 owering agent. In sone enbodi nents, the
chol esterol -1 owering agent is an HMG CoA reductase inhibitor (e.g., a
statin, swohlomgiip@suvastatin (Crestor(r)), lovastatin (RETASREIR02M89
cerivastatin (Bayed), fluvastatin (Lescor), sinvastatin (Zocor(r)),
pravastatin (Pravachol (r)) and atorvastatin (Lipitor(r))), a fibrate (e.g.,
cl of i brgh, os(ti%hg Qehd %ﬁa):%&tlcal%lgiulaﬁoﬁas%g d§%%§%l@1ﬂ5ﬁts Q@mﬁlsmg(\dl@llﬁﬁt yram ne
and col es Ef (Col estie and nicotinic acid (niacin) genfi brozil

( Lopi d@Ppimitg ateeew moyg derimatives ol prRsnh @iminish @r et @ﬂepepamwﬁpéaﬂue g
some enRRdERSa siBjcet Fhiidhs ol dxidk & dSElRE LALLM LD fi le@c‘ﬁ"sf&ﬁos@sr oup:
atorvastatin, rosuvastatin, fluvastatin, |ovastatin, pravastatin,

si mvastQReivey of GIcEtng Tpnevia sea BRHO o] AThaTigl SITRANITCR IS HTENSbsaRster B0 a blood
Pravac h/@ésélra}ld m&&flgﬂﬁ Fadfoeshulay agcrﬂt ?sh&l asNYBE S 111%951”3 BRogsREdA R HR Bresdicd of thé S
hydrophilic. Pravastatin is best absorbed w thout food, i.e., on an enpty
st onmac fadiopneraybsarfethe blopd vevsed isatavwed Pitheh s resontshive dl hedidierosiras brgepirvithin the

Cl6: 1n T)lo% hm&s%@eﬁhe s@Fac@ BEhObIo TP RselI RS He%?s‘iﬁlé/ @r?th& Qs %fﬂﬁlfagé §hik 'b%c%réall%@fs 80
my, 5to 60 ny, or from10 to 40 ny per dosage of - palmtol eate or

one or amslfaée drarmipgtionafavhether eeapsiy 1§ Pespent e icrmatiyedn 2 computerad fomeeiehy (rloduct
usi Ng REAVASALS ndgs sﬁc@ggfr‘hrt@ﬁes(?:ﬁn B¢ QUNE R I8 cff&etidencssid? tRBompositions, such
[00112] Lovastatin, which is nmarketed under the nanme Mevacor(r) by Merck,

Whi t ehdtia ButBEatice formulagion o asdigiyry PeRpiRIShE conuising & 1911 AV BY MR IF#C O Y /5 MAKci n
shoul d 4bgytiaker:wrt h meal s and accordingly, in sone enbodi ments, the

conbi nati on product of Cl6:1n7-palmtoleate or one or nore derivatives
thereofiopyrd | oX@al-athtRinSMOYhEyRBod” a‘?@dﬁcﬁ! Ui ORersaPNGE pIRSAAR sRfosls @y @R at i N,
in the corrbl ned admi ni sfratl on of C16:1n7-palmtoleate or one or nore

der i vatiotheds aepmpssitions fleseihed hereingsuelpas 1acegtiqabfogoulptpns apd digtapnsupleangns0 ny
per  d0%80Fridhlz GeSind HAMAR M LPbRA Ero a0V R nRESInF 4 Yt Egﬁﬁltm%%%g

[ 00113] Si m/agtatl n, which i s marketed under t nane Zocor

Wi t ehefithe Vetselthintml diggpeter sughgha fhgbének élchioes’mefa&icbsla@e/ablﬁs @mmect tatbn3 normjah t he
conbi n ?& t Hﬁé@é‘sgetl '@ﬂlcpdfns leﬁackﬂgnepsaslkmea Q‘J tﬁ@&r@wﬁfbe%ﬁlhglr wﬂpﬁlg n&l‘ﬁfal %ﬁfek ves
thereof is froml to (f/ , fromb ng pe
dosage f@fbl@ﬂélowﬁwwmﬁq mseeétﬁes ueed hsppan mfevmme, defrdiuvama \wad’ IleYﬁeaﬂéom also be

[ 00114]ué5dq{1 Y@&E&E 'td"neo}?{ﬂlnglhlygérpﬁﬁﬁ Krﬁflﬁgudéggl%fdetn@%e %@g@% bt é%ét&r(g(y )) opéfeﬂr' zer,
New Yor k I's Ic and 1s knowi as a synthetic statin.

dosage 0B’ épbgfvfé@ﬁ ot qnprolilfﬁratlweratemmehnm ¢fivascplar snegptiouscle cells. As used

C16: 1n¥1e1¥3§1| ﬁe&&ltﬁﬁ‘t ©reRictiBN e aRl “ OREE 46 Eﬁe\ﬁ?cttﬂo\ﬂg%dtclaﬁl?&%onk FestiRMnereR, fieh 100
ng, 5to ng, from10 to 40 per dosage o0 in7/-pal mtoleate or
one or aﬁrmteceeﬁale@muwgnﬁanede@fysp MBY-PensinatGlp; Inthidlekoleae prrret @dreunder
the narﬁ@n\la%§&cﬂlle(réo)f cgly aANPYEL a'r%ducw\{n\{l%rllﬁrrm%}rngof thk %es@é‘[%n%hﬁdnﬁe@erm tha® tHENOWN
as a synthetic statin. The osag | uvastatin, 1n the conbined

adni ni shamgter efthe lupgn afteryyeptpgntiy W‘VB @@H VeRO13)°0 2mey ﬂe‘fl the diameter of the

C16: InTiRal vk Ok &ah&t Or one or nore derivatives thereof is from5 to 160
ng, 10 to 120 ny, or from20 to 80 ngy per dosage of Cl6:1n7-palmtoleate or

one Oé[gﬁs)ﬁr deg o YRk 'el‘ﬁﬁédlﬁlgﬁé %%roL%\?%a?%@%]ﬁ%ﬁgYs%éftB'd&eﬁﬁ JBRKChGHnder. the

name tra Zeneca osa e o
r osuvadteated vessdl. rzi\ntlh‘ee@eﬁﬁﬁ‘ymel@‘yeéﬁ%,rﬂo% ﬁé%i o, éﬁ%ﬂ%,ﬂﬁ%%mom foree or one
or  mor g)&eg 4oy atby (Vcﬁ?notré‘%F o0l 8'0% §§ P Bods, 8 8PmBTin fundeR d ga s?{rea‘hﬁ o 1o 40
per dosa € 0 ol'eaté or one or nore derli atlves er eof
[001 17]cmhear¢d toipek-tireaiueant ﬁgncgwtlmfm]ﬂ@g@pewm cfficagie rThp diamefenaf thﬁetyeawé Veselfrhcm dtcer ed
in an }uv aré&%%réfé}@ﬁ& d?sgl'l’@lld 8{11951 sls@ﬁe%t {ozi@{gnﬁlngthgﬁﬁé{ﬁggffﬁ Addltlonal
full-stren dose as a single-adm nistered product. For exa
|i pi d- Mmepiteods fvgnmsuem)ﬂhe@meeﬂetﬂipweroﬂm ERGRANE rayeAN¢seangig aiapliys ineqoe@ i n an
anount e%o&ﬁa@ﬁ& 1’1% pa{]ngg %m gf"éh 11121:lﬁe glg)g%?: @1 @tps%y}noégs ﬁgl/ ‘?mtﬁi treaﬂﬁent) or the
conventional full-strength dose as a sin E adm ni stered product.” I n one
enbodi Mtteﬂra(setreqnithﬁ or fngre agigithpingial e@ﬁn@@ﬁe defprimyndsbe gffieasy af thy Heamend rogt

from ala%%mg étldﬁgdésgnl%ghgi%m fromabout 1 ng to about 40 ng, or from about 5
ng to about % ng, per gram of Cl6:1n7- palmtoleate or one or nore

derlvat th out 320
1o, or (e, | AREER i e ST ARGl (21T ARRE a1 By Qi
I|p|d Memebmﬂgﬁmnsmﬁ@$eemewmmﬂWUwehhwyaa@éﬁ@ﬂ&ﬂ@ﬂ@m@ﬂﬂn@mnpm@ﬁﬂﬁdhéate or
one or nore derivatives thereof can be gdninistered together in from1l to
10 dosages, from1l to 4 tines a day, of'from1 to 2 tines a day. The

adm nistration may be an oral adm nistration, although other forns of

adm nistration that provides a unit dosage of |ipid-lowering or

chol esterol -1 owering agent and C16: 1n7-pal mtol eate or one or nore
derlvatlves thereof ~may be used [00119]In sone enbodlnents the
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Cl16: 1n7-pal mtol eate or one or nore derivatives thereof achieves results
that are highly advantageous and beneficial. The increased efficacy of the
conbi ned woeatzmmi7sand conbi nati on product all ows for aPoowskoane74spr e
efficient pharmaceutical and nutraceutical treatment for coronary artery
di sease, the accunul ati on of cholesterol or lipid deposits in the blood
vessel %aﬁ%ﬁtoﬁaﬁ% lépb&%tr moFEYd%ﬁ"vétfvb%é’l‘é@fr 'pﬁ:%ﬂt@the M%&%@ bBegis BPété‘HEBh@m a“816<&1d
dyslipidema, vascul ar disease, artherosclerotic disease and rel ated

condi t ivenel as dargrmined fprpaie ot melceagiespp 1D A tpremberin s tdlavnsteteme it ng

Cl6: 1n Z:oﬁﬁésfﬂoh@%e@@ée?th@ ForPBonf pﬁaﬁffs‘ ogﬁéﬂol’l@ﬁﬂ é’lﬁ@o&\l’é@e%fdeﬁaﬁ%ﬁﬁem frtdrated
surprising efficacy in treati ng clinical mani festations of cardi ovascul ar

di seasaorTHEogEHPoBistil SrkcicHippfingats sdmingratape thercopmpsiiiqns relbecs therforppgopr

nmor e d%'fbl\é@;ek Mle§en5£1§fneaq;100daf@§5513a§ @HEI'nﬁfi’éd o (mélo?-MoQ:rh%g&) ﬁq@%hereﬂl @tary
suppl enents t hereof har maceuti cal formul ations er eof

[ 00125 9duetiondefien ebgut ﬂ"(yrtﬁarehoat 1Bt Gemagbart 49% taihopt ?ér@ At §om gy ?§% fayout

C16: 1nBppabidnPhRat ol abdit 798! bRkl #8& BbEoRbQAYbed herein for the
prevention or mtigation of cardiovascul ar di sease, related di sease states
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(I'). I'n some enbodi nents, the Cl6:1n7-pal mtoleate derivative is a
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sone enbodlnents X2 |s N—|so butyl . Il ot her enbodlnents X2 is
N-tert-butyl. In other enbodi nents, X2 i3 N-n-propyl. In some enbodi nents,
X2 is N-iso-propyl. In other enbodinents, X2 is N-ethyl. In sone

enbodi ments, X2 is Nnethyl. [00132]1n sone enbodinents, RL is a neta
cation. In sone enbodinments, RL is Nat. In sone enbodinments, RLis K 1In
some enbodi ments, Rl |s L|t In some enbodi ments, Rl is hydrogen. In other
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and X2 is 0 and each Rl and R2 is hydrogen. In other enbodi nents of the
Cl6: In7-pal mtol eate derivative of forrmula (1) or (I1), each X1 and X2 is O
and each W0 2ardi1RZ8i s a netal cation. In other enbodi nemC3/uskoioe74389

Cl16: 1n7-palmtol eate derivative of formula (1) or (I1), each X1 and X2 is O
and each R1 and R2 is RB. In other enbodinments of the Cl6: 1n7-pal mtol eate
deri Vatabééﬁr(glfletécrodrMe@tra(ngauc&r wflér!sl}l thqutﬁtatlgﬁlls %ﬂ a%@ut 'l% e al?tﬂl@l 1 (@)@QJ? fSh 804 R2

is (G-C4)a kyl. I'n other enbodi ments of in7-pal mtol eate

der i vatlP¥edo élfouf BYmar fomiapoys 25%Ite 3bouHEh Oxftmanbpwo%éo o eattioribahd R2
s met Byl .o LhuPddeer enbodi ments of the C16: 1n7-pal mtol eate derivative of
formula (1) or (Il), each X1 and X2 is 0 and each R1 and R2 is ethyl.
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enbodi ments,” each X pal mtol eate derivative of
f or mul &OKtrayt, ﬂ@lqpiﬁétym WW I%tr@iumw nn%@ﬁ&eépwsum@pnﬁm@tm@ach X1 and X2 is
0 and the Cl16: 1n7-pal mtol eate derivative of forrmula (I) is the eth
est er . [084d] 2012ndiodar8REPrVSPO PR A0RTZASHI MODed 6 toatmeat fonpneniagisdilasket or of
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00137 . i

For mu SR EEh 2} By RAEK TR ¢ (06 Ll BEME BhRALAWESE AR O
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Cl16: 1n7-pa mtol eate derrvative o eac and X2 is
N- et hylintepductionoha fintand R2 i s et hyI [00138] The term "aliphatic", as used
herein, includes both saturated and unsaturated, straight chain (i.e

unbr anched) MayrodnhEdenaeyWéripae Higpdlead Pressungol yeycl i c al i phatic

hydr ocar bons, which are optionally substituted with one or nore functional
gr oups.[003] wi | In some apbedioems, edttogs adeonposgiods mapspvikd.Ishchian nutrseutice],

al i phg, I 1 | kyl ,
alkenyl&hﬁfugﬁy @hﬁ §%$39§5§hycyc é§ﬁ§P7B Jb%?g? ]#(€%%% ﬁ%ﬁgygés
Thus, deereed & rehﬂecleg hlooct Iresstig ronpl‘emnklyg 4n ingredsethetdocsiireshighend for tamthed and

cycl i cg@évgﬁ%%&u@& ‘tA‘”Et? e?[&% 3‘1&%%%%' on applies to other generic terns

such a Furthernore, as used herein,
the ternms "al kyl " aIkenyI , "alkynyl", and the |ike enconpass both
substituted and unsubstituted groups. ig certain enbodi nents, as used
herein, "lower alkyl" is used to indicaté those al kyl groups (cyclic,

acyclic, substituted, unsubstituted, branched or unbranched) having 1-6
carbon atons. [00139]In certain enbodi nents, the al kyl, al kenyl, and

al kynyl groups contain 1-20 aliphatic carbon atons. In certain other
enbodlnents t he al kyl, aIkenyI and aIkynyI groups contain 1-10 aliphatic
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[ 00144] As indicated, the conpositions, such as a neutraceutical or a

di etary suppl enent, conprise Cl6:1n7-palmtoleate or derivatives thereof
sone aspewOD2012/theo78onposition conprises a Cl6: 1n7- pal mpColusatie/ooaBe vat i ve,
wherein the wt % of the Cl16: 1n7-pal mtol eate derivative exceeds the w % of
any other single ingredient in the conposition. In certain enbodi nents,
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[0055] Individuals having elevated blood pressure or hypertension are at a significantly greater risk
for developing numerous disorders and complications. The extent and severity of these disorders and
complications suggest an urgent need for early and effective treatment strategies that reduce blood
pressure and that treat hypertension or prevent/reverse the progression of hypertension. Relatively minor
reductions in blood pressure can significantly reduce the co-morbidities and co-mortalities associated with
hypertension. For example, in adults aged 40-69, a 20 mmHg reduction in systolic blood pressure
(approximately equivalent to a 10 mmHg reduction in diastolic blood pressure) was associated with a
greater than two-fold reduction in death due to stroke and other vascular diseases. (Lewington et al.
(2002) Lancet 360:1903-1913.) Individuals with elevated blood pressure, including hypertensive and
prehypertensive subjects, are a heterogencous population. This is due, in part, to the multifactorial
etiology and numerous underlying mechanisms associated with elevated blood pressure. (Welsh et al.
(2004) Int J Clin Pract. 58:956-63.) For example, elevated blood pressure may be caused by other
underlying diseases such as chronic kidney disease or cardiovascular disease. The heterogeneity of these
patient populations results in a varied response to antihypertensive therapy. (Laragh et al. Hypertension

12:223-226.)

[0056] Therefore, there exists a need for methods and compositions effective for reducing blood
pressure and for treating hypertension and prehypertension. These needs are addressed and met by
providing the novel methods and compositions, such as nutraceutical formulations and dictary
supplements, comprising C16:1n7-palmitoleate or one or more derivatives thereof for use in reducing
blood pressure and in treating or preventing hypertension or prehypertension in subjects, including
subjects having cardiovascular disease. Such methods and compositions can be used alone or in
combination with current therapies to reduce blood pressure and treat hypertension or prehypertension in

subjects in need thereof.

[0057] The mean arterial pressure (MAP) represents a notional average blood pressure in a subject.
MAP is defined as the average arterial pressure during a single cardiac cycle. Mean arterial pressure can
be determined according to any method accepted and utilized by those skilled in the art. For example,
mean arterial pressure can be calculated according to the following equation: (diastolic pressure+1/3
[systolic pressure-diastolic pressure]). (Rogers ef al. (2001) Ann Intern Med. 134:1024-32.) In one
embodiment, the present methods and compositions are provided, such as nutraceutical formulations and
dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives thereof for reducing

mean arterial pressure in subjects having elevated or high blood pressure or hypertension.
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64% 65% 66% 67% 68% 69% 70% 71% 72% 73% 74% 75% 76% T77% 78%
79% 80% 81% 82% 83% 84% 85% 86% 87% 88% 89% 90% 91% 92% 93%
94% 95%w0ae42/8%08 98% or 99% of Cl16: 1n7- PCT/US2012/027489

[0058] A human subject having a systolic blood pressure of greater than about 140 mmHg or a
diastolic blood pressure of greater than about 90 mmHg is considered to have hypertension. Hypertension
may be further classified as mild hypertension (Stage 1, systolic blood pressure of between 140 to 159
mmHg; diastolic blood pressure of between 90 to 99 mmHg), moderate hypertension (Stage 2, systolic
blood pressure of between 160 to 179 mmHg; diastolic blood pressure of between 100 to 109 mmHg),
severe hypertension (Stage 3, systolic blood pressure of between 180 to 209 mmHg; diastolic blood
pressure of between 110 to 119 mmHg), or very severe hypertension (Stage 4, systolic blood pressure of
greater than 210 mmHg; diastolic blood pressure of greater than 120 mmHg). Thus, contemplated herein
is the treatment of subjects with methods and compositions, such as nutraceutical formulations and
dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives thereof to prevent
hypertension including mild hypertension, moderate hypertension, severe hypertension, and very severe

hypertension.

[0059] In another embodiment, upon treatment with a methods and compositions, such as
nutraceutical formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more
derivatives thereof, the subject or subject group exhibits a reduction in systolic blood pressure of from
about 1 mmHg to about 10 mmHg, or from about 10 mmHg to about 25 mmHg, or from about 25 mmHg
to about 50 mmHg, or from about 50 mmHg to about 75 mmHg, or from about 75 mmHg to about 100
mmHg.

[0060] In another embodiment, upon treatment with a methods and compositions, such as
nutraceutical formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more
derivatives thereof, the subject or subject group exhibits a reduction in diastolic blood pressure of from
about 1 mmHg to about 5 mmHg, or from about 5 mmHg to about 10 mmHg, or from about 10 mmHg to
about 20 mmHg, or from about 20 mmHg to about 30 mmHg, or from about 30 mmHg to about 40
mmHg, or from about 40 mmHg to about 50 mmHg,

[0061] In certain aspects, the subject at risk is a subject previously treated with or currently taking
one or more blood pressure medications including, e.g., angiotensin-converting enzyme inhibitors (e.g.,
benazepril, fosinopril, lisinopril, quinapril), angiotensin receptor blockers, (e.g., losartan), beta-blockers,
(e.g., metoprolol tartrate, betaxolol, valsartan), diuretics (e.g., hydrochlorothiazide), vasodilators (e.g.,

isosorbide dinitrate), o-blockers, calcium channel blockers, and statins.
Methods to Improve Blood Lipid Profiles

[0062] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for altering the blood lipid profile in a subject comprising providing or administering to a subject

or subject group in need thereof a composition as described herein. In certain embodiments, the subject or
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pal mtol eate or one or nore derivatives thereof relative to all of the
conponents of the neutraceutical conposition. [00145]1In sone enbodi nents,
t he conposDt2oM198ch as a neutraceutical or a dietary SappiSermeo27489
conprises fromabout 30 wt%to about 90 wt % of the Cl16: 1n7-palmtol eate
derivative. In other enbodinents, the conposition conprises from about 35

w%to sﬁ?@ﬂboz%hé’éﬂhﬁ&{ngtygﬁiﬂﬁ@l ﬁ}%zrchpl@étéfbltsﬁli el%x%dq ibMihia4fd/or dlevaREE

errbodl ment s e conposi'tion conprises from about 30%to about 60 w % of

t he ClGHQYFPﬂﬁ@I mtol eate derivative. In other embodinents, the conposition
conpri ses about 45% of the Cl16: 1n7-palmtol eate derivative. In other
ermbodi 134, t Mathditdbeiag hound ppithenwnit isconpmplgied thabempogonspmpiirgng C16:1n7-

Cl6: 1n éelﬂﬁilofghlre Oclr%ﬁé & rg(g’é Héﬁ’%ﬁ%@ the{e'af QBQ%m%QQQéaHF Bén%ﬁts ttlﬁ?m@lh@é @Y %ducing 'n

suppl errent conpri ses out the Cl6: In7-pal mtol eate derivative.
ot her @hboaFensertrgtionséLBLdn wl&bJ@Uﬁ?@Il@l’ﬁéﬂtlg plomrdosesstrativaie! HR0Anof subjset, (c)

Clé: 1”?ed%@1ﬁ1£114e@év%l§to?clf$‘f"efsﬂe%% 6>\S§mod \Khﬂﬁﬁ Qﬁfoo@@&%{%kj%ft 8L RE AL Yhe

suppl enent conpri ses about in7/-pal mtoleate derivative. In

ot her eéwidsa¢oas dasons Witkin dblopd vepsd Upemumgtnit ls(;@mgmpl@@é thablauefity Goglosugh ),
C16: Infxrdy ?1'1 H&t&&laﬁf{eﬁtéaeérb %&Ha}{i@ncah?séﬂgﬂa{% ran@ HJQ%{ B%Qﬁ‘é Fob Q&nfgleeie@&ﬁ( studies

suppl enen nmprises about 80% of almtol eate derivative. In

each oﬁlaYerféO\albﬁ%aﬂ@m@l@iosﬂé mnsoccqrhléien@ﬁﬁélmqf P'@?ﬁltﬁf pdtipperhin eesipterdesers J Markt i onal

fatty agi@s.dt rpa@lr%nggdmb@?lgsﬂ%bfmﬂ fe of the conposition. [00146]1n
certain enbodl ments, the conposition, such as a neutraceutical or a dietary

suppl e co 9 f ; I dits
SuPP! ey COMLAESHELIRAAT A SO0 Al B REAE AR TLARIERR RS, L
that amethydesarompesitidne sedrmy ogiracrwivel fhimnudasions @d@mmmpbmentmomml tion

conpr i 93 ltﬁ an‘?t?fgﬁg 150{?8%) ?1?4%9}8 Qe/é)thérgoqlﬁh@%%;‘% %91%; 8“%111%\% Qléﬂlarp rat

| east about -31 1% 32% 33%
349% 3b9sclizooiglyg Tl 138y thggase oﬁ@%bjmqu@um,zfeg o4 @9ing. A4 o4 least about 300 mg/dl, at

least about 500 mg/dl, at least about 700 mg/dl, at least about 900 mg/dl, at least about 1100 mg/dl, at
least about 1300 mg/dl, or at least about 1500 mg/dl.

[0065] In another embodiment, the subject or subject group being treated or provided with the
methods and compositions, such as nutraceutical formulations and dietary supplements, comprising
C16:1n7-palmitoleate or one or more derivatives thereof exhibits a fasting baseline absolute plasma level
of free C16:1n7-palmitoleate (or mean thereof in the case of a subject group) not greater than about 0.70
nmol/ml, or not greater than about 0.50 nmol/ml, or not greater than about 0.30 nmol/ml, or not greater
than about 0.10 nmol/ml, or not greater than about 0.05 nmol/ml. In another embodiment, the subject or
subject group being treated in accordance with the described methods exhibits a baseline fasting plasma
level (or mean thereof) of free C16:1n7-palmitoleate, expressed as a percentage of total free fatty acid, of
not more than about 10%, not more than about 5%, not more than about 2%, not more than about 1%, or
not more than about 0.15%. In one such embodiment, free plasma C16:1n7-palmitoleate and/or total fatty

acid levels are determined prior to initiating therapy.

[0066] In another embodiment, the subject or subject group being treated or provided with the
described methods and compositions, such as nutraceutical formulations and dietary supplements,
comprising C16:1n7-palmitoleate or one or more derivatives thereof exhibits a fasting baseline absolute
plasma level of total fatty acid (or mean thereof) not greater than about 250 nmol/ml, not greater than

about 150 nmol/ml, not greater than about 100 nmol/ml, or not greater than about 50 nmol/ml.

[0067] In another embodiment, the subject or subject group being treated or provided with the

described methods and compositions, such as nutraceutical formulations and dietary supplements,
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comprising C16:1n7-palmitoleate or one or more derivatives thercof exhibits a fasting baseline plasma,
serum or red blood cell membrane C16:1n7-palmitoleate level not greater than about 150 pg/ml, not
greater than about 100 ug/ml, not greater than about 50 pg/ml, not greater than about 25 pg/ml, not
greater than about 10 pg/ml, or not greater than about 1 pg/ml.

[0068] In another embodiment, methods described herein comprise a step of measuring the subject’s
(or subject group’s mean) baseline lipid profile prior to administering the compositions described herein.
In another embodiment, methods comprise the step of identifying a subject or subject group having one or
more of the following: baseline non-HDL-C value of about 200 mg/dl to about 400 mg/dl, for example at
least about 210 mg/dl, at least about 220 mg/dl, at least about 230 mg/dl, at least about 240 mg/dl, at least
about 250 mg/dl, at least about 260 mg/dl, at least about 270 mg/dl, at least about 280 mg/dl, at least
about 290 mg/dl, or at least about 300 mg/dl; baseline total cholesterol value of about 250 mg/dl to about
400 mg/dl, for example at least about 260 mg/dl, at least about 270 mg/dl, at least about 280 mg/dl or at
least about 290 mg/dl; baseline vLDL-C value of about 140 mg/dl to about 200 mg/dl, for example at
least about 150 mg/dl, at least about 160 mg/dl, at least about 170 mg/dl, at least about 180 mg/dl or at
least about 190 mg/dl; baseline HDL-C value of about 10 to about 60 mg/dl, for example not more than
about 40 mg/dl, not more than about 35 mg/dl, not more than about 30 mg/dl, not more than about 25
mg/dl, not more than about 20 mg/dl, or not more than about 15 mg/dl; and/or baseline LDL-C value of
about 50 to about 300 mg/dl, for example not less than about 100 mg/dl, not less than about 90 mg/dl, not
less than about 80 mg/dl, not less than about 70 mg/dl, not less than about 60 mg/dl or not less than about
50 mg/dL

[0069] In a related embodiment, compositions are provided, such as nutraceutical formulations and
dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives thereof, are
administered to a subject or a subject group for a period of about 1 to about 200 weeks, about 1 to about
100 weeks, about 1 to about 50 weeks, about 1 to about 20 weeks, about 1 to about 15 weeks, about 1 to
about 10 weeks, about 1 to about 5 weeks, about 1 to about 2 weeks, or about 1 week, during which the

subject or subject group exhibits one or more of the following outcomes:

[0070] (a) reduced triglyceride levels compared to baseline; (b) reduced Apo B levels compared to
baseline; (c) increased HDL-C levels compared to baseline; (d) no increase in LDL-C levels compared to
baseline; (¢) a reduction in LDL-C levels compared to baseline; (f) a reduction in non-HDL-C levels
compared to baseline; (g) a reduction in vLDL levels compared to baseline; (h) an increase in apo A-I
levels compared to baseline; (i) an increase in apo A-I/apo B ratio compared to baseline; (j) a reduction in
lipoprotein A levels compared to baseline; (k) a reduction in LDL particle number compared to baseline;
(1) an increase in LDL size compared to baseline; (m) a reduction in remnant-like particle cholesterol
compared to baseline; (n) a reduction in oxidized LDL compared to baseline; (0) no change or a reduction

in fasting plasma glucose (FPG) compared to baseline; (p) a reduction in hemoglobin A, (HbA,,)
- 16 -
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(y) described immediately above.

[0074] In another embodiment, upon treatment with a methods and compositions, such as
nutraceutical formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more

derivatives thereof, the subject or subject group exhibits one or more of the following outcomes:

[0075] (a) a reduction in triglyceride level of at least about 5%, at least about 10%, at least about
15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
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% éhange) as compared to baseline;

[0076] (b) a less than 30% increase, less than 20% increase, less than 10% increase, less than 5%
increase or no increase in non-HDL-C levels or a reduction in non-HDL-C levels of at least about 1%, at
least about 3%, at lecast about 5%, at least about 10%, at least about 15%, at least about 20%, at least
about 25%, at least about 30%, at least about 35%, at lcast about 40%, at least about 45%, at least about
50%, at least about 55% or at least about 75% (actual % change or median % change) as compared to

baseling;

[0077] (c) substantially no change in HDL-C levels, no change in HDL-C levels, or an increase in
HDL-C levels of at least about 5%, at least about 10%, at least about 15%, at least about 20%, at least
about 25%, at least about 30%, at least about 35%, at least about 40%, at lcast about 45%, at least about
50%, at least about 55% or at least about 75% (actual % change or median % change) as compared to

baseling;

[0078] (d) a less than 60% increase, a less than 50% increase, a less than 40% increase, a less than
30% increase, less than 20% increase, less than 10% increase, less than 5% increase or no increase in
LDL-C levels or a reduction in LDL-C levels of at least about 5%, at least about 10%, at least about 15%,
at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, at least about 55%, at least about 55% or at least about 75% (actual %

change or median % change) as compared to baseline;

[0079] (e) a decrease in Apo B levels of at least about 5%, at least about 10%, at least about 15%, at
least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, at least about 55% or at least about 75% (actual % change or median %

change) as compared to baseline;

[0080] (f) a reduction in VLDL levels of at least about 5%, at least about 10%, at least about 15%, at
least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, or at least about 100% (actual % change or median % change) compared

to baseline;

[0081] (g) an increase in apo A-I levels of at least about 5%, at least about 10%, at least about 15%,
at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, or at least about 100% (actual % change or median % change) compared

to baseline;

[0082] (h) an increase in apo A-T/apo B ratio of at least about 5%, at least about 10%, at least about
15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
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least about 45%, at least about 50%, or at least about 100% (actual % change or median % change)

compared to baseline;

[0083] (1) a reduction in lipoprotein (a) levels of at least about 5%, at least about 10%, at least about
15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, or at least about 100% (actual % change or median % change)

compared to baseline;

[0084] (j) a reduction in mean LDL particle number of at least about 5%, at least about 10%, at least
about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about
40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or median %

change) compared to baseline;

[0085] (k) an increase in mean LDL particle size of at least about 5%, at least about 10%, at least
about 15%, at least about 20%, at least about 25%, at least about 30%, at lcast about 35%, at least about
40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or median %

change) compared to baseline;

[0086] (1) a reduction in remnant-like particle cholesterol of at least about 5%, at least about 10%, at
least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least
about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or median %

change) compared to baseline;

[0087] (m) a reduction in oxidized LDL of at least about 5%, at least about 10%, at least about 15%,
at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, or at least about 100% (actual % change or median % change) compared

to baseline;

[0088] (n) substantially no change, no significant change, or a reduction (e.g. in the case of a
diabetic subject) in fasting plasma glucose (FPG) of at least about 5%, at least about 10%, at least about
15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, or at least about 100% (actual % change or median % change)

compared to baseline;

[0089] (0) substantially no change, no significant change or a reduction in hemoglobin A, (HbA.)
of at least about 5%, at least about 10%, at least about 15%, at least about 20%, at least about 25%, at
least about 30%, at least about 35%, at least about 40%, at least about 45%, or at least about 50% (actual

% change or median % change) compared to baseling;

[0090] (p) a reduction in homeostasis model index insulin resistance of at least about 5%, at least

about 10%, at least about 15%, at least about 20%, at lcast about 25%, at least about 30%, at least about
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8.0:1, 8.1:1, 8.2:1, 8.3:1, 8.4:1, 8.5:1, 8.6:1, 8.7:1, 8.8:1, 8.9:1,
9.0:1, 9.1:1, 9.2:1, 9.3:1, 9.4:1, 9.5:1, 9.6:1, 9.7:1, 9.8:1, 9.9:1,
10.0:1, ™odrp12id9arg 13:1, 14:1, 15:1, 16:1, 17:1, 18:1, PCOUB2012027489 25: 1,
30:1, 35:1, 40:1, 45:1, 50:1, 55:1, 60:1, 65:1, 70:1, 75:1, 80:1, 85:1,

90:1, 95:1, or 100:1
35%, at least about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change

or median % change) compared to baseline;

[0091] (q) a reduction in lipoprotein associated phospholipase A2 of at least about 5%, at least about
10%, at least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at
least about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or

median % change) compared to baseline;

[0092] (r) a reduction in intracellular adhesion molecule-1 of at least about 5%, at least about 10%,
at least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least
about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or median %

change) compared to baseline;

[0093] (s) a reduction in interleukin-6 of at least about 5%, at least about 10%, at least about 15%, at
least about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least
about 45%, at least about 50%, or at least about 100% (actual % change or median % change) compared

to baseline;

[0094] (t) a reduction in plasminogen activator inhibitor-1 of at least about 5%, at least about 10%,
at least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least
about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change or median %

change) compared to baseline;

[0095] (u) a reduction in high sensitivity C-reactive protein (hsCRP) of at least about 5%, at least
about 10%, at least about 15%, at least about 20%, at lcast about 25%, at least about 30%, at least about
35%, at least about 40%, at least about 45%, at least about 50%, or at least about 100% (actual % change

or median % change) compared to baseline;

[0096] (v) an increase in serum, plasma and/or RBC EPA of at least about 5%, at least about 10%, at
least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at least
about 40%, at least about 45%, at least about 50%, at least about 100%, at least about 200% or at least

about 400% (actual % change or median % change) compared to baseline;

[0097] (w) an increase in serum phospholipid and/or red blood cell membrane EPA of at least about
5%, at least about 10%, at least about 15%, at least about 20%, at least about 25%, at least about 30%, at
least about 35%, at least about 40%, at least about 45%, r at least about 50%, at least about 100%, at least

about 200%, or at least about 400% (actual % change or median % change) compared to baseline;

[0098] (x) a reduction or increase in one or more of serum phospholipid and/or red blood cell DHA,
DPA, AA, PA and/or OA of at least about 5%, at least about 10%, at least about 15%, at least about 20%,
at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least about 45%, at least
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Remnants lipoproteins and LDL-phospholipase A2 can be determined from EDTA plasma or serum and
serum, respectively, using enzymatic immunoseparation techniques. Oxidized LDL, intercellular adhesion
molecule-1 and interleukin-6 levels can be determined from serum using standard enzyme immunoassay
techniques. These techniques are described in detail in standard textbooks, for example Tietz

Fundamentals of Clinical Chemistry, 6™ Ed. (Burtis, Ashwood and Borter Eds.), WB Saunders Company.
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3.0:1, 3.1:1, 3.2:1, 3.3:1, 3.4:1, 3.5:1, 3.6:1, 3.7:1, 3.8:1,
4.0:1, 4.1:1, 4.2:1, 4.3:1, 4.4:1, 4.5:1, 4.6:1, 4.7:1, 4.8:1,
5.WoRlp12%19078, 5.2:1, 5.3:1, 5.4:1, 5.5:1, 5.6:1, PETUS1282884,
6.0:1, 6.1:1, 6.2:1, 6.3:1, 6.4:1, 6.5:1, 6.6:1, 6.7:1, 6.8:1,
7.0:1, 7.1:1, 7.2:1, 7.3:1, 7.4:1, 7.5:1, 7.6:1, 7.7:1, 7.8:1,
[60 1%3?‘ In one embodiment, subjects fast for up to 12 hours prior to blood sample collection, for

example about 10 hours.

[00104] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for treating or preventing primary hypercholesterolemia and/or mixed dyslipidemia (Fredrickson
Types Ila and 1Ib) in a patient in need thereof, comprising administering to the patient one or more
compositions as disclosed herein. In a related embodiment, a method is provided of reducing triglyceride
levels in a subject or subjects when treatment with a statin or niacin extended-release monotherapy is

considered inadequate (Frederickson type IV hyperlipidemia).

[00105] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for treating or preventing risk of recurrent nonfatal myocardial infarction in a patient with a
history of myocardial infarction, comprising administering to the patient one or more compositions as

disclosed herein.

[00106] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for slowing progression of or promoting regression of atherosclerotic disease in a patient in need
thereof, comprising administering to a subject in need thereof one or more compositions as disclosed

herein.

[00107] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for treating or preventing very high serum triglyceride levels (e.g. Types IV and V
hyperlipidemia) in a patient in need thereof, comprising administering to the patient one or more

compositions as disclosed herein.

[00108] In another embodiment, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for treating subjects having very high serum triglyceride levels (e.g., greater than 1000 mg/dl or
greater than 2000 mg/dl) and that are at risk of developing pancreatitis, comprising administering to the

patient one or more compositions as disclosed herein.

[00109] In further aspects, methods and compositions are provided, such as nutraceutical
formulations and dietary supplements, comprising C16:1n7-palmitoleate or one or more derivatives
thereof for increasing the ratio of high-density lipoprotein (HDL) relative to low-density lipoprotein
(LDL) in the blood serum of a subject. The methods typically involve an oral administration of a
composition, such as a dietary supplement, comprising C16:1n7-palmitoleate or one or more derivatives
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8.1:1, 8.2:1, 8.3:1, 8.4:1, 8.5:1, 8.6:1, 8.7:1, 8.8:1, 8.9:1, 9.0:1,
9.1:1, 9.2:1, 931, 9.4:1, 9.5:1, 9.6:1, 9.7:1, 9.8:1, 9.9:1, 10.0:1,
11:1, 12:wp208/1190784: 1, 15:1, 16:1, 17:1, 18:1, 19:1, 20CT/US2H2M027489: 1,
35:1, 40:1, 45. 1, 50:1, 55:1, 60:1, 65:1, 70:1, 75:1, 80:1, 85:1, 90:1,
95:1, or 100: 1. [00154]In further enbodlnents the conp05|t|on
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its derivatives (i.e., oleate:palmtoleate), wherein the ratio
(Apo-B) inthe b ood serum of a subject.

[00110]  In certain aspects, the dietary supplement is administered to a subject in combination with a
lipid-lowering or cholesterol-lowering agent. In some embodiments, the cholesterol-lowering agent is an
HMG-CoA reductase inhibitor (e.g., a statin, such as rosuvastatin (Crestor”), lovastatin (Mevacor®),
cerivastatin (Baycol®), fluvastatin (Lescol®), simvastatin (Zocor”), pravastatin (Pravachol®) and
atorvastatin (Lipitor™)), a fibrate (e.g., clofibrate (Atromid-S®)), a bile acid sequestrant (e.g.,
cholestyramine and colestipol (Colestid™), and nicotinic acid (niacin)), gemfibrozil (Lopid® and
Gemcor®), ezetimibe therapy, and probucol (Panavir®). In some embodiments, a statin is utilized selected

from the following group: atorvastatin, rosuvastatin, fluvastatin, lovastatin, pravastatin, and simvastatin.

[00111]  Pravastatin, which is known in the market as Pravachol® manufactured by Bristol-Myers
Squibb, Princeton, N.J., is hydrophilic. Pravastatin is best absorbed without food, i.e., on an empty
stomach. The dosage of pravastatin in the combined administration of C16:1n7-palmitoleate or one or
more derivatives thereof is from 2.5 to 80 mg, 5 to 60 mg, or from 10 to 40 mg per dosage of C16:1n7-
palmitoleate or one or more derivatives thereof. In one variation, the combination product using

pravastatin is taken at or around bedtime, e.g., 10 pm.

[00112] Lovastatin, which is marketed under the name Mevacor® by Merck, Whitchouse Station, N.J.,
is hydrophobic. Unlike pravastatin, lovastatin should be taken with meals and accordingly, in some
embodiments, the combination product of C16:1n7-palmitoleate or one or more derivatives thereof and
lovastatin should be taken with food. The dosage of lovastatin, in the combined administration of
C16:1n7-palmitoleate or one or more derivatives thereof is from 2.5 to 100 mg, 5 to 80 mg, or from 10 to

40 mg per dosage of C16:1n7-palmitoleate or one or more derivatives thereof.

[00113]  Simvastatin, which is marketed under the name Zocor” by Merck, Whitehouse Station, N.J.,
is hydrophobic. The dosage of simvastatin, in the combined administration of C16:1n7-palmitoleate or
one or more derivatives thereof is from 1 to 80 mg per day, 2 to 60 mg, or from 5 to 40 mg per dosage of

C16:1n7-palmitoleate or one or more derivatives thereof.

[00114]  Atorvastatin, which is marketed under the name Lipitor® by Pfizer, New York, N.Y., is
hydrophobic and is known as a synthetic statin. The dosage of atorvastatin, in the combined
administration of C16:1n7-palmitoleate or one or more derivatives thereof is from 2.5 to 100 mg, 5 to 80

mg, or from 10 to 40 mg per dosage of C16:1n7-palmitoleate or one or more derivatives thereof.

[00115]  Fluvastatin, which is marketed under the name Lescol® by Novartis, New York, N.Y., is
hydrophilic and is known as a synthetic statin. The dosage of fluvastatin, in the combined administration
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of 1.1:1, 1.2:1, 1.3:1, 1.4:1, 1.5:1, 1.6:1, 1.7:1, 1.8:1, 1.9:1,
2.1:1, 2.2:1, 2.3:1, 2.4:1, 2.5:1, 2.6:1, 2.7:1, 2.8:1, 2.9:1,
3.M0D2p123112078, 3.3:1, 3.4:1, 3.5:1, 3.6:1, 3.7:1, PBTRIS201282184,
4.1:1, 4.2:1, 4.3:1, 4.4:1, 4.5:1, 4.6:1, 4.7:1, 4.8:1, 4.9:1,
5.1:1, 5.2:1, 5.3:1, 5.4:1, 5.5:1, 5.6:1, 5.7:1, 5.8:1, 5.9:1,
of C16:1n7-palmitoleate or one or more derivatives thereof is from 5 to 160 mg, 10 to 120 mg, or from 20

to 80 mg per dosage of C16:1n7-palmitoleate or one or more derivatives thercof.

[00116] Rosuvastatin is marketed under the name Crestor”® by Astra Zeneca, Wilmington, Del. The
dosage of rosuvastatin, in the combined administration of C16:1n7-palmitoleate or one or more
derivatives thereof is from 1 to 80 mg, 2 to 60 mg, or from 5 to 40 mg per dosage of C16:1n7-

palmitoleate or one or more derivatives thereof.

[00117]  The lipid-lowering or cholesterol-lowering agent may be administered in an amount more
than, equal to or less than the conventional full-strength dose as a single-administered product. For
example, the lipid-lowering or cholesterol-lowering agent may be administered in an amount of from 10-
100%, about 25-100%, or about 50-80%, of the conventional full-strength dose as a single-administered
product. In one embodiment, a statin, for example, can generally be present in an amount from about 0.5
mg to 80 mg, from about 1 mg to about 40 mg, or from about 5 mg to about 20 mg, per gram of C16:1n7-
palmitoleate or one or more derivatives thereof. The daily dose may range from about 2 mg to about 320

mg, or about 4 mg to about 160 mg.

[00118] The daily dosages of the lipid-lowering or cholesterol-lowering agent and C16:1n7-
palmitoleate or one or more derivatives thereof can be administered together in from 1 to 10 dosages,
from 1 to 4 times a day, or from 1 to 2 times a day. The administration may be an oral administration,
although other forms of administration that provides a unit dosage of lipid-lowering or cholesterol-

lowering agent and C16:1n7-palmitoleate or one or more derivatives thereof may be used.

[00119] In some embodiments, the formulations allow for improved effectiveness of each active
ingredient, with one or both administered as a conventional full-strength dose, as compared to the
formulations in the prior art. In other embodiments, the formulations may allow for reduced dosages of
lipid-lowering or cholesterol-lowering agent and/or C16:1n7-palmitoleate or one or more derivatives
thereof, as compared to the formulations in the prior art, while still maintaining or even improving upon

the effectiveness of each active ingredient.

[00120]  The present combination of a lipid-lowering or cholesterol-lowering agent and C16:1n7-
palmitoleate or one or more derivatives thereof may allow for a greater effect than any expected
combined or additive effect of the two drugs alone. Moreover, the combined or additive effect of the two
drugs may depend on the initial level of triglycerides in the blood of a subject. For example, the
triglyceride level of a subject is generally as normal if less than 150 mg/dL, borderline to high if within
about 150-199 mg/dL, high if within about 200-499 mg/dL and very high if 500 mg/dL or higher. The
present methods and compositions may be used to reduce the triglyceride level of a “very high” down to a
“high” or “borderline to high” in less than 48 weeks, optionally within 24 weeks, or within 12 weeks, or

within 6 weeks, 4 weeks, or 2 weeks. The present methods and compositions may also be used to reduce
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6.2:1, 6.3:1, 6.4:1, 6.5:1, 6.6:1, 6.7:1, 6.8:1, 6.9:1, 7.0:1
7.2:1, 7.3:1, 7.4:1, 7.5:1, 7.6:1, 7.7:1, 7.8:1, 7.9:1, 8.0:1,
8. WOoDRp1B1%78, 8.4:1, 8.5:1, 8.6:1, 8.7:1, 8.8:1, PBTAISY12027a84,
9.2:1, 9.3:1, 9.4:1, 9.5:1

the triglyceride level of a “high” down to a “borderline to high” or “normal” in less than 48 weeks, or

within 24 weeks, or within 12 weeks, or within 6 weeks, 4 weeks, or 2 weeks.

[00121]  Thus, the combined treatment of the two active ingredients, separately or through the novel
combination product of the present compositions, may cause an unexpected increase in effect of the active
ingredients that allows increased effectiveness with standard dosages or maintained effectiveness with
reduced dosages of the two active ingredients. It is well accepted in practice that an improved
bioavailability or effectiveness of a drug or other active ingredient allows for an appropriate reduction in
the daily dosage amount. Any undesirable side effects may also be reduced as a result of the lower dosage

amount and the reduction in excipients (e.g., surfactants).

[00122]  The utilization of a single administration of a combination of a lipid-lowering or cholesterol-
lowering agent and C16:1n7-palmitoleate or one or more derivatives thereof overcomes the limitations of
the prior art by improving the efficacy of the lipid-lowering or cholesterol-lowering agent and C16:1n7-
palmitoleate or one or more derivatives thereof, and allows for a treatment with improved effectiveness
and less excipients than in multiple administrations of lipid-lowering or cholesterol-lowering agent and

C16:1n7-palmitoleate or one or more derivatives thereof.

[00123] The administration of a combination of lipid-lowering or cholesterol-lowering agent and
C16:1n7-palmitoleate or one or more derivatives thereof achieves results that are highly advantageous
and beneficial. The increased efficacy of the combined treatment and combination product allows for a
novel and more efficient pharmaceutical and nutraceutical treatment for coronary artery disease, the
accumulation of cholesterol or lipid deposits in the blood vessels of a subject, hypertriglyceridemia,
hypercholesterolemia, mixed dyslipidemia, vascular disease, artherosclerotic disease and related

conditions.
C16:1In7-Palmitoleate

[00124] The compositions comprising C16:1n7-palmitoleate or one or more derivatives thereof have
demonstrated surprising efficacy in treating clinical manifestations of cardiovascular disease. The
compositions comprise active C16:1n7-palmitoleate or one or more derivatives thereof, nutraceutical

formulations thereof, dietary supplements thereof, and pharmaceutical formulations thereof.

[00125]  Nutraceutical formulations or dietary supplements, comprising C16:1n7-palmitoleate or its
derivatives are provided herein for the prevention or mitigation of cardiovascular disease, related disease
states such as coronary artery disease and the accumulation of cholesterol or lipid deposits in the blood
vessels of a subject. One non-limiting advantage of the dietary supplements or neutraceutical

compositions is that they are very well tolerated, not giving rise to any appreciable side effects.

[00126]  The dictary supplements and neutraceutical compositions comprise C16:1n7-palmitoleate or

ong or more derivatives thereof. In certain embodiments, the C16:1n7-palmitoleate derivative is C16:1n7-
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9.6:1, 9.7:1, 9.8:1, 9.9:1, 10.0:1, 11:1, 12:1, 13:1, 14:1, 15:1, 16:1,
17:1, 18:1, 19:1, 20:1, 25:1, 30:1, 35:1, 40:1, 45:1, 50:1, 55:1, 60:1,
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trans-C16:1n7-palmitoleate. In further embodiments, the C16:1n7-palmitoleate derivative is an ester (e.g.,

methyl, ethyl, propyl, mono-, di-, or triglyceride) of trans-C16:1n7-palmitoleate.

[00128] In certain embodiments, the C16:1n7-palmitoleate derivative is of the formula I or II:

(1)
[00129] wherein
each X" and X is, independently, O, S, NH, NR,, or N(C,-C,)alkyl;

cach R' and R” is, independently, a metal cation, hydrogen, Rg, (C;-Cy)alkyl, a monoglyceride,
diglyceride, or triglyceride; and

each R, and Ry is, independently, a hydrogen, an aliphatic moiety, a heteroaliphatic moiety,

an acyl moiety; an aryl moiety; or a heteroaryl moiety.

[00130] In some embodiments, the C16:1n7-palmitoleate derivative is a cis-palmitoleate derivative of
formula (I). In some embodiments, the C16:1n7-palmitoleate derivative is a frans-palmitoleate derivative

of formula (II).

[00131] In some embodiments, X' is O. In other embodiments, X' is S. In other embodiments, X' is
NH. In other embodiments, X'is NR,. In other embodiments, X s N-(C;-Cyalkyl. In some
embodiments, X' is N-n-butyl. In other embodiments, X' is N-sec-butyl. In some embodiments, X' is N-

iso-butyl. In other embodiments, X' is N-tert-butyl. In other embodiments, X' is N-r-propyl. In some
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embodiments, X' is N-iso-propyl. In other embodiments, X' is N-ethyl. In some embodiments, X' is N-
methyl. In some embodiments, X?is O. In other embodiments, X* is S. In other embodiments, X* is NH.
In other embodiments, X* is NR 5. In other embodiments, X * is N-(C;-C,)alkyl. In other embodiments, X*
is N-(C-Cj)alkyl. In some embodiments, X is N-n-butyl. In other embodiments, X” is N-sec-butyl. In
some embodiments, X* is N-iso-butyl. In other embodiments, X* is N-fer¢-butyl. In other embodiments,
X* is N-n-propyl. In some embodiments, X* is N-iso-propyl. In other embodiments, X* is N-cthyl. In

some embodiments, X” is N-methyl.

[00132] Insome embodiments, R' is a metal cation. In some embodiments, R' is Na". In some
embodiments, R' is K'. In some embodiments, R" is Li". In some embodiments, R' is hydrogen. In other
embodiments, R is Rg. In other embodiments, R' is (C;-Cy)alkyl. In other embodiments, R' is (C;-
Cs)alkyl. In some embodiments, R' is n-butyl. In other embodiments, R is sec-butyl. In some
embodiments, R' is iso-butyl. In other embodiments, R'is tert-butyl. In other embodiments, R'is n-
propyl. In some embodiments, R' is iso-propyl. In other embodiments, R' is ethyl. In some embodiments,
R' is methyl. R is a metal cation. In some embodiments, R” is Na'. In some embodiments, R* is K. In
some embodiments, R* is Li". In some embodiments, R? is hydrogen. In other embodiments, R” is Rg. In
other embodiments, R” is (C,-C4)alkyl. In other embodiments, R? is (C,-C3)alkyl. In some embodiments,
R” is n-butyl. In other embodiments, R is sec-butyl. In some embodiments, R is iso-butyl. In other
embodiments, R? is fert-butyl. In other embodiments, R* is #-propyl. In some embodiments, R is iso-

propyl. In other embodiments, R? is ethyl. In some embodiments, R” is methyl.

[00133]  In certain embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (II), each X'
and X” is O and each R' and R” is hydrogen. In other embodiments of the C16:1n7-palmitoleate
derivative of formula (I) or (IT), each X' and X* is O and each R' and R? is a metal cation. In other
embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and X is O and each
R' and R? is Rg. In other embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (II), each
X' and X? is O and each R' and R” is (C;-C,)alkyl. In other embodiments of the C16:1n7-palmitoleate
derivative of formula (I) or (II), each X' and X* is O and each R" and R? is methyl. In other embodiments
of the C16:1n7-palmitoleate derivative of formula (I) or (II), each X' and X” is O and each R' and R” is
ethyl.

[00134]  In certain embodiments, each X' and X* is O and the C16:1n7-palmitoleate derivative of
formula (T) or (II) is the monoglyceride. In certain embodiments, cach X' and X* is O and the C16:1n7-
palmitoleate derivative of formula (I) or (II) is the diglyceride. In certain embodiments, cach X' and X is

O and the C16:1n7-palmitoleate derivative of formula (I) or (II) is the triglyceride.

[00135]  In certain embodiments, each X' and X* is O and the C16:1n7-palmitoleate derivative of
formula (I) is the methyl ester. In certain embodiments, each X' and X* is O and the C16: In7-palmitoleate

derivative of formula (I) is the ethyl ester.
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[00136] In certain embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (II), each X'
and X” is S and cach R' and R” is hydrogen. In other embodiments of the C16:1n7-palmitoleate derivative
of formula (I) or (I), each X' and X* is S and each R' and R” is a metal cation. In other embodiments of
the C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and X* is S and each R' and R” is Ry,
In other embodiments of the C16: In7-palmitoleate derivative of formula (I) or (IT), each X' and X* is S
and each R' and R* is (C;-C,)alkyl. In other embodiments of the C16:1n7-palmitoleate derivative of
formula (T) or (I), each X' and X is S and each R' and R” is methyl. In other embodiments of the
C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and X* is S and each R' and R” is cthyl.

[00137]  In certain embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (II), each X'
and X” is NH and each R' and R? is hydrogen. . In other embodiments of the C16:1n7-palmitolcate
derivative of formula (I) or (II), each X' and X” is NH and each R' and R” is Rg. In other embodiments of
the C16:1n7-palmitoleate derivative of formula (I) or (II), each X' and X” is NH and each R' and R” is
(C,-Cy)alkyl. In other embodiments of the C16: In7-palmitoleate derivative of formula (I) or (II), cach X'
and X” is NH and each R' and R* is methyl. In other embodiments of the C16:1n7-palmitoleate derivative
of formula (I) or (II), each X' and X is NH and each R' and R” is cthyl. In other embodiments of the
C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and X* is N(C,-C,)alkyl and each R' and
R is Rg. In other embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and
X? is N(C,-Cy)alkyl and each R and R? is (C,-Cy)alkyl. In other embodiments of the C16:1n7-
palmitoleate derivative of formula (I) or (II), each X' and X” is N-methyl and each R' and R* is methyl. In
other embodiments of the C16:1n7-palmitoleate derivative of formula (I) or (IT), each X' and X* is N-
ethyl and each R' and R” is cthyl.

[00138] The term “aliphatic”, as used herein, includes both saturated and unsaturated, straight
chain (i.e., unbranched), branched, acyclic, cyclic, or polycyclic aliphatic hydrocarbons, which are
optionally substituted with one or more functional groups. As will be appreciated by one of ordinary skill
in the art, “aliphatic” is intended herein to include, but is not limited to, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, and cycloalkynyl moieties. Thus, as used herein, the term “alkyl” includes
straight, branched and cyclic alkyl groups. An analogous convention applies to other generic terms such
as “alkenyl”, “alkynyl”, and the like. Furthermore, as used herein, the terms “alkyl”, “alkenyl”, “alkynyl”,
and the like encompass both substituted and unsubstituted groups. In certain embodiments, as used herein,
“lower alkyl” is used to indicate those alkyl groups (cyclic, acyclic, substituted, unsubstituted, branched
or unbranched) having 1-6 carbon atoms.

[00139] In certain embodiments, the alkyl, alkenyl, and alkynyl groups contain 1-20 aliphatic
carbon atoms. In certain other embodiments, the alkyl, alkenyl, and alkynyl groups contain 1-10 aliphatic
carbon atoms. In yet other embodiments, the alkyl, alkenyl, and alkynyl groups contain 1-8 aliphatic

carbon atoms. In still other embodiments, the alkyl, alkenyl, and alkynyl groups contain 1-6 aliphatic
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8.4:1, 8.5:1, 8.6:1, 8.7:1, 8.8:1, 8.9:1, 9.0:1, 9.1:1, 9.2:1, 9.3:1,
9.4:1, 9.5:1, 9.6:1, 9.7:1, 9.8:1, 9.9:1, 10.0:1, 11:1, 12:1, 13:1, 14:1,
15:1, 16:wQ20i2/1190788: 1, 19:1, 20:1, 25:1, 30:1, 35:1, 4@CT/US4@2MD27459: 1,

55:1, 60:1, 65:1, 70:1, 75:1, 80:1, 85:1, 90:1, 95:1, or 100:1.
[00157] Corrp05| tions conprising Cl16: 1n7- pal mtol eate include dietary

suppl enBBbSatoY! g 9&%%1 &@odmhmh@mﬁ Neken§) gldon%gmgq%g t&in ‘PQTEQfBéﬁ Libls.
[001581[In one enbodi nent, a conposition 15 adm nistered to a subject in an

arount dustrativeiabiphatie eroppsalusdectugeta prg neidisrited o, rexampic. masti. 8 b atbsonyt  about
1 g t(i)so@g?&lt cyl:%p ?91 I, clyaoﬁ'@%ﬁ Woﬂbpﬁ IBIH%’I séchﬁltﬂ%dbﬁtyfi@e?@bl%tl cyclobutyl

Cl16: 1n7 mtoleate is froma t o about , fTom about
ng to abBueyciobotyhy;pewyl, chmwtabﬁemen%(serhgemﬁ ca@@mntyzoﬁHzrgyclqpﬁmfﬂr sheabott 200

Ny to apgytc glél%x@*C}B cyf:lf)%ﬁg&%esgg(pthgﬂké thﬁngggln% bg?g1on95r Ifl(ger about 400
my to about , or “from about 450 ng to about rg{g 1rom about 500
,PTQPPHW

ngy to a@zﬁuwe@@@\lkﬁ@yl gours inshdabetiare sodinggd t%foawmpl%efé}e rnEbbut 800

g to -2bulR9-yTWind B 1ikE HTRRAME vl RRG1 GncRR Wt dre ARQinRd 1@ Eehf @M
about 1, 200 rrglg1 to}gglgu ° 1, q{Ebrrg, 01¥ a]g}gl%éarg%ﬂtﬁt 1, 400t to1 aboat t1§y 0 ng,

or frorrapyny! (ropoey g mrepyadound the 1890 my, or from about 1,800 ng to about
2,000 rm() ch%gof romh@t%%t“h&ergg h;{m” Esous@@f?éfém %61%1%% ﬁg)hat%rmélét%}ﬂgc%ﬂgan?on%ggout

t o about 0 ng, froma 2, to abou , ny, roma
5, 000 rpre wya%@nlf‘%@lm@n,rpgosm[u@@slgg@]llmn@wélseerﬁwdpl@emf,calé?m@@mlpi@s| tion for

use in Hg?etr&ﬂgﬁatig %%E&ﬁ&& l;%q;rﬁ"jcﬂedﬁ:md’nicﬁe%?cy%gélja@}?cﬁc and include saturated and

unsaturated heterocycles such as morpholino, pyrrolidinyl, etc. In certain embodiments, heteroaliphatic
moieties are substituted by independent replacement of one or more of the hydrogen atoms thereon with
one or more moieties including, but not limited to aliphatic; heteroaliphatic; aryl; heteroaryl; arylalkyl;
heteroarylalkyl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalkylthio;
heteroarylthio; -F; -Cl; -Br; -I; -OH; -NO,; -CN; -CF;; -CH,CF3; -CHCl,; -CH,OH; -CH,CH,0H; -
CH,NHz; -CH,SO,CHs; -C(O)R¢; -CO2(Re); -CON(Re)s; -OC(O)Re; -OCO:Re; -OCON(Re)s; -N(Re)o; -
S(O)2Rc; -NR(CO)R(, wherein each occurrence of Rc independently includes, but is not limited to,
aliphatic, heteroaliphatic, aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein any of the aliphatic,
heteroaliphatic, arylalkyl, or heteroarylalkyl substituents described above and herein may be substituted
or unsubstituted, branched or unbranched, cyclic or acyclic, and wherein any of the aryl or heteroaryl
substituents described above and herein may be substituted or unsubstituted.

[0001] In general, the terms “aryl” and “heteroaryl™, as used herein, refer to stable mono- or
polycyclic, heterocyclic, polycyclic, and polyheterocyclic unsaturated moieties having 3-14 carbon atoms,
cach of which may be substituted or unsubstituted. Substituents include, but are not limited to, any of the
previously mentioned substitutents, i.e., the substituents recited for aliphatic moieties, or for other
moieties as disclosed herein, resulting in the formation of a stable compound. In certain
embodiments,“aryl” refers to a mono- or bicyclic carbocyclic ring system having one or two aromatic
rings including, but not limited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl, indenyl, and the like. In
certain embodiments, the term “heteroaryl”, as used herein, refers to a cyclic aromatic radical having from
five to ten ring atoms of which one ring atom is selected from S, O, and N; zero, one, or two ring atoms
are additional heteroatoms independently selected from S, O, and N; and the remaining ring atoms are
carbon, the radical being joined to the rest of the molecule via any of the ring atoms, such as, for example,
pyridyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl,oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, and the like.
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or suspen5| on ai ds, surface active ag ents i Sotoni c a ents t hi ckeni ng or

enul si By h§ ldg8atlsS3dr eedrialises 8. 7sbl8|8d1 BoRdPd, I ll|b9¥ bt %l OShle [ ke,

as sui togdy Ho.1t HQ.1paoYi Fdld ernqoe@g%flom 18@”16"@1% 2:11H6.158). €068 Andss.1,
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appr OV% Jaﬂﬁlta'tlzsc%nb;ﬂlvp ﬁe@g%ﬁtﬁga‘[eﬁkmﬂat\éﬁ &%&&tqgﬁqg)gyu%p %112%) 7489, for
veterinary use. e excliplent Is approve Yy Uni t ed
St at es embe@melirtsi tl@rrefg) ol @ 6t e ngitelcaterder e erbrtimitate derivative Geci pient is

phar ”H:})QML{OE% %m§%1slﬁ%nﬁggﬁ2@qq9%dﬁ?m§ the excipient nmeets the
st andards of e United States Pharnacopoeia (USP), the European

Phar maggpeel a 0 t al
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manuf a@@mpleseef?lﬁaha?rmhm@ﬂﬁatmﬂ itg derpasics poh@rthanchmpleses @LﬁO -pelmitpfond itsni t ed t o,
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according to the judgnent of the for rruléﬁ]t [ 00186] Exenpl ary dil uents
include, but are not limted to, calci car bonat e, sodi um car bonat e,

cal ci um phosphat e, dical ci um phosphate, cal cium sul fate, cal ci um hydrogen
phosphate, sodi um phosphate | actose, sucrose, cellulose, nmicrocrystalline
cellul ose, kaolin, mannitol, sorbitol, inositol, sodiumchloride, dry

st arch, cor nst ar ch povvder ed sugar, etc., and conbi nations thereof
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[ 00191] Exenpl ary buffering agents include, but are not |limted to, citrate
buffer solutions, acetate buffer solutions, phosphate buffer solutions,
anmoni umwbl2oerz/deq7scal ci um car bonat e, cal ci um chl ori de, Pcalustaniogi4By at e,
cal ci um gl ubi onate, calcium gluceptate, calciumgluconate, D-gluconic acid,
cal cium gl ycerophosphate, calciumlactate, propanoic acid, calcium

l'evul | rak8 07 PARiBRAL Qndai%' c9r1véi'i'v9s%l'aﬁve(%§b% U%lﬂﬁﬁ&%ﬁ@h@de@ﬁ%@@@“ ¢ acid,
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ilu

pot ass maﬁﬂ&ka@ma@@atebo‘tha@m theriage sdberes of bétlals M het: brle%l i badile

pot assijym phosphat £1.1MHLASH G APPt23§§'2l6ni‘ phaspRat £9. lpﬁé.@,sﬁi.}‘@.ﬁﬂ@%?lt‘at €
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COCOHUtdem%des| ’r%%mp&‘?ﬁd‘n%y SRbAse FRL e FEEUr s BOMntiaBY AR LYRE HSounfY¥ENi NG
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st ear atie,; GRPr YhiiCo bl QHG?M% 1.99Pf bG. 1 bisdl Y681 ) d¢, 2§¥C3|.(9{[%t.1h1,%9f‘1€«‘
di et hyl sebacate, "di net hi cone 360, i sopropyl nyristate, mneral "ol

oct yl dddelarol 3-501 2§11, BT dohdl, 3-%1, I4r00b|‘|é bﬁlZl éﬁd 6t fiatd Ghs & hdiseof

[ 00194]lg. guiod; g‘?siaQQ 1f9§ 85 4.9r's 91 &l . ARG PRANE 9fla$.0.<'1‘,dfm.'i‘,' 4.1 &ld.pR 4 ncl ude,
but are not [inmted pharmaceut i cal |y accépt abl e enul si ons,

m cr oeful- ko @hs 6.7d0f- ﬁtll @?}é 7.&lsphkhgiZohd; 3 syrtp 5dn6|6él 1% 63: L7 bdd ki on to

the aciyveshnogadi eaiiss, sihee) ] il & dosage ol o 1 TRY.1 CORPIG.£€ o BELL. i | uent s
conmmonl y "used fhe art such as,” for exanpie, water or other solvents,
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and suspen avoring
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tablets, pills, powders, granules. In such o? dosage forns, the’
active Whﬁ@rnefh‘i?@ﬁ@ 1SI1@GW3§@§1\QA th at | east one inert, pharnmaceuti cal | y
accept abl e excipient or carrier such as sodiumcit rate or dical ci um
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gl ycerol, d) disintegrating agents suc? as agar, calcium carbonate, potato
or tapioca starch, alginic acid, certa hsilicat es, and sodi um car bonat e,
e) solution retarding agents such as paraffin, f) absorption accelerators
such as quaternary ammoni um conpounds, g) wetting agents such as, for
exanpl e, cetyl alcohol and glycerol nonostearate, h) absorbents such as
kaolin and bentonite clay, and i) lubricants such as talc, calcium



5,569, 189; 5,704, 911; 5, 383,851; 5,893,397; 5, 466,220; 5, 339, 163;

5,312, 335; 5,503, 627; 5,064, 413; 5,520,639; 4,596,556; 4,790, 824;

4,941, 880w0o4p24090v60; and PCT publications WD 97/ 37705 and/UAD12077488537.
Bal I'i stic powder/particle delivery devices which use conpressed gas to
accel erate vaccine in powder formthrough the outer |ayers of the skin to
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certain enbodi nents,” a kit ‘may i nél ude néans’ for proper adm nistriation,

such ad0:1f 6x1.8dn: b90(jr%d]uat ‘lkups, syringes, needles, cleaning aids, and
the like. In certain enbodinments, a kit may include instructions for proper
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pr esentexetbsdlldsune: 1, Marlel Wb 26:12Y.6:1.9078RSTY. U§21022/102748@2@e21éﬂ62 +$,2-%hose

skilleg d. 1“2t7hl‘32%r1t %9‘1' 3 on ey 1. F‘%Wﬁ%g@ﬁ stk a4 b1 pag.aned. Fr4501 dijogensi ons,

mat eri al s, configlrations descri erein are neant’ to 'be éxenpl ary
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appendegd. C&rai'ofﬁ and equivalents thereto, the aspects and enbodi nents may be
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aspect o) rRadIERbsAL, d' SEPENhOLEREN Al Al o RAEE Bpichd! oM
articl erlal , Tor ‘me d descri erern PIOI’I

conbi napinpiscof 14w mﬂmlmha@,e and dth dfrivaties eyl fushe cempriscas €14 b@admmdueab@e
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and/ or 'Rethods are not mitua consistent, is include I'n the scope
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sol venthe?ﬁada@tetr@hatoa@hls@mm@olallpilzmboomo1 urea adduct formation, and parti al
preferential saponification was used t%i ncrease the concent rati on of

Cl16: In7-pal mtol eate derivatives from rracadami a nut oil. Simlar processes
are descri bed bel ow using other oils, such as fish oil, that contain

Cl16: 1n7-pal mtol eate. General Procedure for the Fractionation of Macadam a
Nut G| [00210] Macadam a nut oil was fractionated into Internediates A

t hrough YY as descri bed bel ow. Cenerall Y, tri gI ycerl des | n the macadam a



[00212] Internediate A (Crude Macadam a Nut Free Fatty Acids): Micadam a nut
oil (430.7 g) was treated with potassium hydroxide in nmethanol. A nethanol
sol uti on WO 20tee118078de nmet hyl esters (441.7 g) were recoPeTA2@nM2148€ crude
glycerol (57.5 g) in nethanol was drained. The crude nethyl esters were
treated with KOH in water and heated. The resulting potassi um soaps were
treate AANEANR HGh B AHRAHS NBChomTlRioh Bt NG ARGAGRM,R. nut free
fatty gm 5%51(403 3 eﬁmerce recove?H%tsand (()imﬁ;r ﬁoov(g?ﬂa steam tabl e until

t hey werlmitolcetspndits dtrlrvifﬁlvva islabyetowe bérhexhdopletindicnpatcrand it dirivytives Geer medi at e

AL he IREAAATIA DGR AL IR G m(tﬂeg&l&sqn X tsgﬁt 115PBY 3] Dgd £16: 1n7

(7955 Internediate A tredte urea ar ge ‘of
urea) ild:hethlandll, {8041.%). Hid Pehized!, dritl l24t1hé5tih %6 tlur?e7 b,e?c%thél %1, é&rl

cool ed,; and Hfj E%qr?g 1aisr109 Lenparaf yree; 413*194'1%54‘%'4‘91%4(1 LEAN
separated inté a solid urea fraction’(I'nfernédiate B) a i qui f’ractlon
(I nt er eldl, 4t8l, &P:1, §.0023. 8] ht: é,rSr%mSa‘lt]eSEl Tled., éétlsﬁ??thr%%tlfGrQibtﬁloh 6(2810 749

wet) d% v ed. f B?r’i‘ !S.g?l,e?‘?(‘?‘% 24 & &Y, 7%b9“7qd1 was @kl f’jﬁ'le‘%l | €1 9ig 7 81

Interrre iate B 00Z214] I'nternedi at e’ BB: " I'nternedi at'e B’ was ‘treated
Wwith ad&eb@@ 14811, B2As®d ], &hd &alfeb§rft]ec§71y8§ﬂd8 Ad- 9&t1e9hé&ht§3BB941

cont ai @i {1g 9%316937379 €3 9o. ﬁl)mdpgﬂf’iz' nuenedi 358 {61, [he 15044 Joragshon
(874.1 g) ‘derived fromInternediate A above, contained Cl6:1n7 (80.5 g).
To i nt 8Predfi: htte:1CHWaS0:Adtfeld 60 & K8Q1475g1 8oy LHt 9¢:hadtSge oof00Ur ea) and

met hanol (189.9 g). The m xture was heated until clear, cooled, and
filterd@ld7] 8CCompwitivesedmpirinige Fil i uit-Imidelcxepelnds ddarly sepplancs ] iutracautical

fractig, Ml %esrmq)lhg%g %ﬂwﬁ@g‘? ldogui d fraction (Internediate E).
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t I I te D
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978.0, 7

I nt or mih 04 BRG] ¢ AP RIRL B0 abous 3RS, w50 B R G Spa0ddl ) ot 6, 0)
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and 6 RS0 LEERLSAGS0 B ontl SR lo alia bl 9,805 B ok IAERIRANPLE 2
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[ 0021 9]11400 erznexdicat @)om 1 ZHG@eng’ ©eboud",6p0Mmgssiftom aoetp 600 agt tb ebpunb B¢ heg ot G6m9 ¢
wet an ir [ iate
T o B R e A SR A A
JJ (82.tdabypuinkidl,mg onfrem abavg2, Gl@mg w7abput>, B0 g)g, of DO Aot HOE@r me i aable 1p000rhe
liquid fraction (1369.7 g) derived fromlInternedi ate E, above, contained
C16 1n g(56 7 g) | nt er medi ate H was treated with potassium hydroxide (14.0
g, est of 1 was heat e til it
became 41 g’IOOélF elal})()dllael%q-ea] (iOInIp Sdtl(gntlf%r 115% nnf?‘lte()drsggsﬁfl? dqlereln COEn@I’lSCS%]%”] &
separ atpelthmoteate @ a'pbaiactutigily assptalbte soapdetivaot ) @njugztmbreslahrﬂldreaf er M)xuaenobfa

liquid frag rnediat e Lerpedi at e

ot as s tid Sbb Bebind 5 TR Bl b AR 5 UG el R TR b

| nt er nedhsahe: 1K qwaeoﬁ deeah@grodutdunacpaptatls tokiCits fo the subgdt, or amctadies suith ether

yi el di ngml Onnteletrsrrptgl ateots(K 14165 7 g wet), containi ng Cl16: 1n7 (27.0 g).
[00224]c ernedi at e L "Pﬂe l'iquid fractl on (1110 g) derived from

I nter above nt ai r medi at was
o' | ot a0 R0F ey iR s BT BB ol pieefthins S EhTRBuR R ol e
cool ed acantindd xtntternﬁhiochtdescﬂl&ﬁ Hemrrleemvmunlrmfae)omfwsmp abaua60000ng InFhee
resultin u r a " tas s|u soa ction
(ot er it diehiyc P aRRaRG Srrlh ol iRl AR i o BBy S

| nt er meleiceibe! Heteinlin@n amodrit df fr@o biawms 5 Limg Mputflloamgt mffrqmeal@beﬂ)O]n&ﬂtoabcglt\t\m and

54nghen air d 0 Interrred te |ate eated
with oot | e RaE Ao RE R bl piMsg MELIDE b uMRiRRsal
wet ), mt‘gnbabmlt BEY 10d, er from ab&ut 60@ng tq ﬂ)@ﬁtzrﬁp In’(gt arfmdalﬁ)uwﬂﬂl mglth@bdut G0 g, or

fracti ( 037. ) er d fromlnter dla ove, .contai C16: 1n7
(20-2 P Paasgy e SRMLRGRL OB THELEE 8 oy R LSRR RB i o
HC 1, r|nsed with 12 liters water to y dInterrredlate MM (44.1 g wet),

containing Cl16:1n7 (19.7 g). [00229] I nternediate Y: Macadam a nut oil (MO
2.8 g) was diluted with acetone (3.5 g) to yield Internediate Y.



[00230] Internediate YY: Internediate Y was m xed, cool in the freezer, and
decanted at -15C to yield Internediate YY. WD 2012/119078PCT/ US2012/ 027489
Tabl e 1: woaect¥umased Macadamia Nut O | |nternedi at es APETRsRe1/02m84
Internediate A BB C DD E Laurie acid C12 0.08 ND 0.09 ND ND Myristic acid
Cl4 0.81 0.78 0.82 1.04 0.78 Palnmtic acid Cl16 8.12 13.90 7.91 23.47 6.28

Pal m t g, &j @,O@@ing, &ﬁ%n@éb%ﬁﬁ,ooo mg to about 1,200 mg, or from about 1,200 mg to about 1,400 mg,
or from about 1,400 mg to about 1,600 mg, or from about 1,600 mg to about 1,800 mg, or from about
1,800 mg to about 2,000 mg, or from about 2,000 mg to about 2,200 mg, or from about 2,200 mg to
about 2,500 mg, or from about 2,500 mg to about 5,000 mg.

[00161] In another embodiment, a composition contains not more than about 10%, not more than
about 9%, not more than about 8%, not more than about 7%, not more than about 6%, not more than
about 5%, not more than about 4%, not more than about 3%, not more than about 2%, not more than
about 1%, or not more than about 0.5%, by weight, palmitic acid, if any. In another embodiment, a
composition contains substantially no palmitic acid. In still another embodiment, a composition contains

no palmitic acid and/or derivative thereof.

[00162] In another embodiment, C16:1n7-palmitoleate comprises at least 70%, at least 80%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100%, by weight, of all fatty

acids present in a composition.
Sources of C16:In7-Palmitoleate and Derivatives Thereof

[00163] In another aspect, methods are provided for obtaining C16:1n7-palmitoleate and derivatives
thereof. In certain embodiments, C16:1n7-palmitoleate and derivatives thereof are isolated, concentrated,
and or purified from a source selected from the group consisting of one or more plants, animals, fish, or
microorganisms. In other embodiments, the C16:1n7-palmitoleate moiety of the C16:1n7-palmitoleate
derivative is obtained from a source selected from the group consisting of fish, macadamia nuts, sea

buckthorn, tallow, algae, bacteria, yeast, or a combination thereof.

[00164] In certain embodiments, the C16:1n7-palmitoleate moiety of the C16:1n7-palmitoleate
derivative is obtained from fish, fish oil, or purified fish oil concentrates. In some embodiments, the fish
are selected from the group consisting of anchovies, menhaden, pollock, herring, cod, salmon, smelt, tuna,
mackerel, krill, or a combination thercof. In one embodiment, the fish are anchovies. In certain
embodiments, the purified fish oil concentrates have had substantially all Omega-3 fatty acid derivatives
removed. In certain embodiments, the above-described compositions are derived from refined or
fractionated fish oil, wherein the fish are selected from the group consisting of anchovies, menhaden,
pollock, herring, cod, salmon, smelt, tuna, mackerel, krill, or a combination thereof. In certain

embodiments, the above-described compositions are derived from anchovy oil.

[00165]  Fish oils contain relatively small weight percentages of C16:1n7-palmitoleate, and do not
appear to be a suitable source of concentrated C16:1n7-palmitoleate. However, in certain embodiments,
methods were developed to concentrate C16: 1n7-palmitoleate, to a surprising extent, from fish oil by: (a)
obtaining fish oil comprising fatty acid derivatives; (b) removing substantially all of the polyunsaturated

fatty acid derivatives from the fish oil; (c) reducing the concentration of saturated fatty acid derivatives
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from the fish oil; and (d) reducing the concentration of monounsaturated fatty acid derivatives other than
C16:1n7-palmitoleate from the fish oil, to yield a composition derived from fish oil having a concentrated
weight percentage of C16:1n7-palmitoleate. In certain embodiments, each of steps (b), (¢), and (d),
optionally and independently comprises the step of separating a fatty acid liquid derivatives from a fatty
acid solid derivatives. In certain embodiments, each of steps (b), (c), and (d), optionally and
independently comprises the step of treating fatty acid derivatives with hydroxide to convert some or all
of the fatty acid derivatives into free fatty acids. In certain embodiments, each of steps (b), (¢), and (d),
optionally and independently comprises the step of treating fatty acid derivatives with acid (e.g., HCI) and
alcohol (e.g., methanol, ethanol, or propanol) to convert some or all of the fatty acid derivatives into fatty
esters (e.g., methyl ester, ethyl ester, or propyl ester). In certain embodiments, each of steps (b), (c), and
(d), optionally and independently comprises the step of treating free fatty acid derivatives with a base
(e.g., urea) to convert some or all of the free fatty acids into salts (e.g., urea salts) that can be precipitated

and separated.

[00166] In certain embodiments, a dietary supplement comprising C16:1n7-palmitoleate, as described
herein, is provided wherein the dietary supplement is prepared by a process comprising: (a) obtaining fish
oil comprising fatty acid derivatives; (b) removing substantially all of the polyunsaturated fatty acid
derivatives except C16:4 hexadecatetradienoate from the fish oil; (c) reducing the concentration of
saturated fatty acid derivatives from the fish oil; and (d) reducing the concentration of monounsaturated
fatty acid derivatives other than C16:1n7-palmitoleate from the fish oil, to obtain the dietary supplement
as described herein comprising C16:1n7-palmitoleate. In certain embodiments, C16:4
hexadecatetradienoate is removed with substantially all of the polyunsaturated fatty acid derivatives. In
certain embodiments, the wt% of the C16:1n7-palmitoleate derivative exceeds the wt% of any other

single ingredient in the composition.

[00167] In certain embodiments, the dietary supplement is provided, wherein each of steps (b), (¢),
and (d), optionally and independently comprises a step selected from the group consisting of: (i)
separating the fatty acid liquid derivatives from the fatty acid solid derivatives; (ii) treating the fatty acid
derivatives with hydroxide to convert some or all of the fatty acid derivatives into free fatty acids; (iii)
treating the fatty acid derivatives with acid (e.g., HCI) and alcohol (e.g., methanol, ethanol, or propanol)
to convert some or all of the fatty acid derivatives into fatty esters (e.g., methyl esters, ethyl esters, or
propyl esters); and (iv) treating the free fatty acids with a base (e.g., urea) to convert some or all of the

free fatty acids into salts (e.g., urea salts), wherein the salts are precipitated.

[00168] In certain embodiments, the polyunsaturated fatty acid derivatives comprise C16:2
hexadecadienoic, C16:4 hexadecatetradienoic, C18:2 linoleic, a-linolenic acid (ALA), (8E,10E,12Z)-
octadeca-8,10,12-trienoic acid, C20:4 arachidonic, C20:5 eicosapentaenoic (EPA), C21:5 heneicosanoic,

C22:2 docosadienoic, C22:3 docosatrienoic, C22:4 docosatetracnoic, C22:5 docosapentaenoic, and C22:6
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docosahexaenoic (DHA). In certain embodiments, the polyunsaturated fatty acid derivatives comprise
Omega-3 fatty acids. In certain embodiments, the saturated fatty acid derivatives comprise C14:0 mirystic
acid, C16:0 palmitic acid, C18:0 stearic acid, C20:0 arachidic acid, and C22:0 behenic acid. In certain
embodiments, monounsaturated fatty acid derivatives comprise cis-vaccenic acid (18:1 n7) and oleic acid
(18:1 n9). In certain embodiments, the weight percentage of oleic acid (18:1 n9) is reduced relative to the
weight percentage of C16:1n7-palmitoleate. In certain embodiments, the weight percentage of oleic acid
(18:1 n9) is reduced relative to the weight percentage of C16:1n7-palmitoleate and cis-vaccenic acid
(18:1 n7). In certain embodiments, the method of concentrating C16:1n7-palmitoleate, steps (a), (b), (¢),
and (d), are carried out in any order. In certain embodiments, the method of concentrating C16:1n7-
palmitoleate is carried out in the following order: (a), (b), (c), and (d). In certain embodiments, the
method of concentrating C16:1n7-palmitoleate is carried out in the following order: (a), (b), (d), and (c).
In certain embodiments, the method of concentrating C16:1n7-palmitoleate comprises steps (a), (b),

followed by multiple cycles of steps (c) and (d).

[00169] In another aspect is provided a dietary supplement comprising a C16:1n7-palmitoleate
derivative, wherein the wt% of the C16:1n7-palmitoleate derivative exceeds the wt% of any other single
ingredient in the dictary supplement, and wherein the dietary supplement prepared by a process
comprising: (i) obtaining fish oil comprising fatty acid derivatives; (ii) removing substantially all C20:5n3
cicosapentaenoate (EPA) derivatives and C22:6n3 docosahexaenoate (DHA) derivatives from the fish oil;
(iii) increasing the concentration of the C16:1n7-palmitoleate derivative to yield the dietary supplement.
In certain embodiments, step (ii) is carried out before step (iii). In other embodiments, step (iii) is carried

out before step (ii).

[00170] In certain embodiments, the increasing step comprises: (iv) treating the fish oil with alcohol
and acid to convert substantially all of the remaining fatty acid derivatives into alkyl esters; (v) subjecting
the alkyl esters to short path distillation and/or fractional distillation within a vacuum distillation tower to
yield purified alkyl esters; (vi) treating the purified alkyl esters with urea; and (vii) recrystallizing the
purified alkyl esters to yield the dietary supplement. In one embodiment, the alcohol is methanol and the
alkyl esters are methyl esters. In another embodiment, the alcohol is ethanol and the alkyl esters are ethyl

esters. In another embodiment, the acid is HCI.

[00171]  As noted, provided herein are compositions comprising a C16:1n7-palmitoleate derivative,
wherein the wt% of the C16:1n7-palmitoleate derivative exceeds the wt% of any other single ingredient
in the composition. In other embodiments, compositions are provided comprising a C16:1n7-palmitoleate
derivative, wherein the wt% of the C16:1n7-palmitoleate derivative exceeds the wt% of any other single
ingredient in the composition and wherein the composition comprises additional fatty acids that extend
the shelf-life of composition. In certain embodiments, 95 wt% of the C16:1n7-palmitoleate derivatives

that are measured at an initial time point persist for at least six months, or at least one year, or at least
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eighteen months, or at least two years, or at least three years or at least five years. In certain
embodiments, 90 wt% of the C16:1n7-palmitoleate derivatives that are measured at an initial time point
persist for at least six months, or at least one year, or at least eighteen months, or at least two years, or at
least three years or at least five years. In certain embodiments, 85 wt% of the C16:1n7-palmitoleate
derivatives that are measured at an initial time point persist for at least six months, or at least one year, or

at least eighteen months, or at least two years, or at least three years or at least five years.

[00172]  In further embodiments, C16:1n7-palmitoleate and derivatives thereof are prepared from the
enzymatic conversion of a precursor of C16:1n7-palmitoleate, such as C16:0-palmitate. In further

embodiments, C16:1n7-palmitoleate and derivatives are chemically synthesized.

[00173] In certain embodiments, t methods are provided for obtaining C16:1n7-palmitoleate and
derivatives thereof from plant oil such as those obtained from macadamia nuts (Macadamia integrifolia)
or sea buckthorn (Hippophae rhamnoides). In certain embodiments, the C16:1n7-palmitoleate and
derivatives thereof so obtained is fractionated to increase the concentration of the C16:1n7-palmitoleate
and derivatives thereof relative to other plant oil constituents. In some embodiments, at least one step of
the fractionation sequence is conducted at low-temperature. In some embodiments, all of the steps of the

fractionation sequence are conducted at low-temperature.

[00174] In further embodiments, methods are provided for obtaining C16:1n7-palmitoleate and
derivatives thereof from animal fat such as tallow. In certain embodiments, the C16:1n7-palmitoleate and
derivatives thereof so obtained is fractionated to increase the concentration of the C16:1n7-palmitoleate
and derivatives thereof relative to other tallow constituents. In some embodiments, at least one step of the
fractionation sequence is conducted at low-temperature. In some embodiments, all of the steps of the

fractionation sequence are conducted at low-temperature.

[00175] In still further embodiments, methods are provided for obtaining C16:1n7-palmitoleate and
derivatives thereof from fish oil. In certain embodiments, the C16:1n7-palmitoleate and derivatives
thereof so obtained is fractionated to increase the concentration of the C16:1n7-palmitoleate and
derivatives thereof relative to other fish oil constituents. In certain embodiments, the fish oil undergoes a
first processing step to remove or reduce the concentration of certain fatty acid constituents, such as the
omega-3 fatty acids, e.g., a-linolenic acid, eicosapentaenoic acid, and docosahexaenoic acid, followed by
a second processing step to increase the concentration of C16:1n7-palmitoleate and derivatives thereof. In
some embodiments, at least one step of the fractionation sequence is conducted at low-temperature. In

some embodiments, all of the steps of the fractionation sequence are conducted at low-temperature.

[00176] In still further embodiments, methods are provided for obtaining C16:1n7-palmitoleate and
derivatives thereof from a microorganism. In certain embodiments, the microorganism is an algae. In

certain embodiments, the microorganism is a yeast. In certain embodiments, the yeast is a strain of
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embodiments, the bacterium is a strain of Echerichia coli. Methods for the production of fatty acids, such
as C16:1n7-palmitoleate and derivatives thereof in E. coli are described in U.S. Patent Publication Nos.
2010/0274033, 2010/0257778, 2010/0257777, 2010/0251601, 2010/0249470, 2010/0242345,
2010/0235934, 2010/0221798, 2010/0199548, 2010/0170826, 2010/0105963, 2010/0071259, and
2008/0293060, the entire contents of each of which are incorporated herein by reference. In certain
embodiments, the C16:1n7-palmitoleate and derivatives thereof so obtained is fractionated to increase the
concentration of the C16:1n7-palmitoleate and derivatives thereof relative to other constituents of the
microorganism. In some embodiments, at least one step of the fractionation sequence is conducted at low-

temperature. In some embodiments, all of the steps of the fractionation sequence are conducted at low-

temperature.
Pharmaceutical Compositions

[00177] In another aspect, pharmaceutical compositions are provided comprising C16:1n7-
palmitoleate and derivatives thereof. The pharmaceutical compositions may also include a
pharmaceutically acceptable excipient. The phrase “active ingredient” generally refers to a composition

comprising C16:1n7-palmitoleate and derivatives thereof, as described herein.

[00178] As used herein, a “pharmaceutically acceptable form thereof” includes any
pharmaceutically acceptable salts, solvates, hydrates, co—crystals, prodrugs, tautomers, isomers, and/or
polymorphs of C16:1n7-palmitoleate and derivatives thereof, as defined below and herein.

[00179] As used herein, the term "pharmaceutically acceptable salt” refers to those salts which
are, within the scope of sound medical judgment, suitable for use in contact with the tissues of humans
and lower animals without undue toxicity, irritation, allergic response and the like, and are commensurate
with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art. For
example, S. M. Berge ef al., describe pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences, 1977, 66, 1-19, incorporated herein by reference. Pharmaceutically acceptable salts of
compounds of the compositions described herein include those derived from suitable inorganic and
organic acids and bases. Examples of pharmaceutically acceptable, nontoxic acid addition salts are salts
of'an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic acid, maleic acid,
tartaric acid, citric acid, succinic acid or malonic acid or by using other methods used in the art such as
ion exchange. Other pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate,
glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2—hydroxy—

cthanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate,
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2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3—
phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate,
thiocyanate, p—toluenesulfonate, undecanoate, valerate salts, and the like. Salts derived from appropriate
bases include alkali metal, alkaline carth metal, ammonium and N'(C,_jalkyl), salts. Representative alkali
or alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium, and the like.
Further pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium, quaternary
ammonium, and amine cations formed using counterions such as halide, hydroxide, carboxylate, sulfate,
phosphate, nitrate, loweralkyl sulfonate and aryl sulfonate.

[00180] The formulations of the pharmaceutical compositions described herein may be prepared
by any method known or hereafter developed in the art of pharmacology. In general, such preparatory
methods include the step of bringing the active ingredient into association with a carrier and/or one or
more other accessory ingredients, and then, if necessary and/or desirable, shaping and/or packaging the
product into a desired single— or multi—dose unit.

[00181] A pharmaceutical composition may be prepared, packaged, and/or sold in bulk, as a
single unit dose, and/or as a plurality of single unit doses. As used herein, a “unit dose” is discrete amount
of the pharmaceutical composition comprising a predetermined amount of the active ingredient. The
amount of the active ingredient is generally equal to the dosage of the active ingredient which would be
administered to a subject and/or a convenient fraction of such a dosage such as, for example, one—half or
one—third of such a dosage.

[00182] The relative amounts of the active ingredient, the pharmaceutically acceptable carrier,
and/or any additional ingredients in a pharmaceutical composition will vary, depending upon the identity,
size, and/or condition of the subject treated and further depending upon the route by which the
composition is to be administered. By way of example, the composition may comprise between 0.1% and
100% (w/w) active ingredient.

[00183] Exemplary pharmaceutically acceptable excipients include any and all solvents,
dispersion media, diluents, or other liquid vehicles, dispersion or suspension aids, surface active agents,
isotonic agents, thickening or emulsifying agents, preservatives, solid binders, lubricants and the like, as
suited to the particular dosage form. Remington’s The Science and Practice of Pharmacy, 21° Edition, A.
R. Gennaro, (Lippincott, Williams & Wilkins, Baltimore, MD, 2006) discloses various carriers used in
formulating pharmaceutical compositions and known techniques for the preparation thereof. Except
insofar as any conventional carrier medium is incompatible with a substance or its derivatives, such as by
producing any undesirable biological effect or otherwise interacting in a deleterious manner with any
other component(s) of the pharmaceutical composition, the use of any conventional carrier medium is
contemplated.

[00184] In some embodiments, the pharmaceutically acceptable excipient is at least 95%, 96%,
97%, 98%, 99%, or 100% pure. In some embodiments, the excipient is approved for use in humans and
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for veterinary use. In some embodiments, the excipient is approved by United States Food and Drug
Administration. In some embodiments, the excipient is pharmaceutical grade. In some embodiments, the
excipient meets the standards of the United States Pharmacopoeia (USP), the European Pharmacopoeia
(EP), the British Pharmacopoeia, and/or the International Pharmacopoeia.
[00185] Pharmaceutically acceptable excipients used in the manufacture of pharmaceutical
compositions include, but are not limited to, inert diluents, dispersing and/or granulating agents, surface
active agents and/or emulsifiers, disintegrating agents, binding agents, preservatives, buffering agents,
lubricating agents, and/or oils. Such excipients may optionally be included in the formulations. Excipients
such as cocoa butter and suppository waxes, coloring agents, coating agents, sweetening, flavoring, and
perfuming agents can be present in the composition, according to the judgment of the formulator.
[00186] Exemplary diluents include, but are not limited to, calcium carbonate, sodium carbonate,
calcium phosphate, dicalcium phosphate, calcium sulfate, calcium hydrogen phosphate, sodium phosphate
lactose, sucrose, cellulose, microcrystalline cellulose, kaolin, mannitol, sorbitol, inositol, sodium chloride,
dry starch, cornstarch, powdered sugar, efc., and combinations thereof
[00187] Exemplary granulating and/or dispersing agents include, but are not limited to, potato
starch, corn starch, tapioca starch, sodium starch glycolate, clays, alginic acid, guar gum, citrus pulp, agar,
bentonite, cellulose and wood products, natural sponge, cation—exchange resins, calcium carbonate,
silicates, sodium carbonate, cross—linked poly(vinyl-pyrrolidone) (crospovidone), sodium carboxymethyl
starch (sodium starch glycolate), carboxymethyl cellulose, cross—linked sodium carboxymethyl cellulose
(croscarmellose), methylcellulose, pregelatinized starch (starch 1500), microcrystalline starch, water
insoluble starch, calcium carboxymethyl cellulose, magnesium aluminum silicate (Veegum), sodium
lauryl sulfate, quaternary ammonium compounds, efc., and combinations thereof.
[00188] Exemplary surface active agents and/or emulsifiers include, but are not limited to, natural
emulsifiers (e.g. acacia, agar, alginic acid, sodium alginate, tragacanth, chondrux, cholesterol, xanthan,
pectin, gelatin, egg yolk, casein, wool fat, cholesterol, wax, and lecithin), colloidal clays (e.g. bentonite
[aluminum silicate] and Veegum [magnesium aluminum silicate]), long chain amino acid derivatives,
high molecular weight alcohols (e.g. stearyl alcohol, cetyl alcohol, oleyl alcohol, triacetin monostearate,
ethylene glycol distearate, glyceryl monostearate, and propylene glycol monostearate, polyvinyl alcohol),
carbomers (e.g. carboxy polymethylene, polyacrylic acid, acrylic acid polymer, and carboxyvinyl
polymer), carrageenan, cellulosic derivatives (e.g. carboxymethylcellulose sodium, powdered cellulose,
hydroxymethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methylcellulose),
sorbitan fatty acid esters (e.g. polyoxyethylene sorbitan monolaurate [Tween 20], polyoxyethylene
sorbitan [Tween 60], polyoxyethylene sorbitan monooleate [Tween 80], sorbitan monopalmitate [ Span
40], sorbitan monostearate [Span 60], sorbitan tristearate [Span 65], glyceryl monooleate, sorbitan
monooleate [Span 80]), polyoxyethylene esters (e.g. polyoxyethylene monostearate [Myrj 45],
polyoxyethylene hydrogenated castor oil, polyethoxylated castor oil, polyoxymethylene stearate, and
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Solutol), sucrose fatty acid esters, polyethylene glycol fatty acid esters (e.g. Cremophor), polyoxyethylene
ethers, (e.g. polyoxyethylene lauryl ether [Brij 30]), poly(vinyl-pyrrolidone), diethylene glycol
monolaurate, tricthanolamine oleate, sodium oleate, potassium oleate, ethyl oleate, oleic acid, ethyl
laurate, sodium lauryl sulfate, Pluronic F 68, Poloxamer 188, cetrimonium bromide, cetylpyridinium
chloride, benzalkonium chloride, docusate sodium, efc. and/or combinations thereof.

[00189] Exemplary binding agents include, but are not limited to, starch (e.g. cornstarch and
starch paste); gelatin; sugars (e.g. sucrose, glucose, dextrose, dextrin, molasses, lactose, lactitol,
mannitol,); natural and synthetic gums (e.g. acacia, sodium alginate, extract of Irish moss, panwar gum,
ghatti gum, mucilage of isapol husks, carboxymethylcellulose, methylcellulose, ethylcellulose,
hydroxyethylcellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, microcrystalline
cellulose, cellulose acetate, poly(vinyl—pyrrolidone), magnesium aluminum silicate (Veegum), and larch
arabogalactan); alginates; polyethylene oxide; polyethylene glycol; inorganic calcium salts; silicic acid;
polymethacrylates; waxes; water; alcohol; efc.; and combinations thereof.

[00190] Exemplary preservatives may include antioxidants, chelating agents, antimicrobial
preservatives, antifungal preservatives, alcohol preservatives, acidic preservatives, and other
preservatives. Exemplary antioxidants include, but are not limited to, alpha tocopherol, ascorbic acid,
acorbyl palmitate, butylated hydroxyanisole, butylated hydroxytoluene, monothioglycerol, potassium
metabisulfite, propionic acid, propyl gallate, sodium ascorbate, sodium bisulfite, sodium metabisulfite,
and sodium sulfite. Exemplary chelating agents include ethylenediaminetetraacetic acid (EDTA), citric
acid monohydrate, disodium edetate, dipotassium edetate, edetic acid, fumaric acid, malic acid,
phosphoric acid, sodium edetate, tartaric acid, and trisodium edetate. Exemplary antimicrobial
preservatives include, but are not limited to, benzalkonium chloride, benzethonium chloride, benzyl
alcohol, bronopol, cetrimide, cetylpyridinium chloride, chlorhexidine, chlorobutanol, chlorocresol,
chloroxylenol, cresol, ethyl alcohol, glycerin, hexetidine, imidurea, phenol, phenoxyethanol, phenylethyl
alcohol, phenylmercuric nitrate, propylene glycol, and thimerosal. Exemplary antifungal preservatives
include, but are not limited to, butyl paraben, methyl paraben, ethyl paraben, propyl paraben, benzoic
acid, hydroxybenzoic acid, potassium benzoate, potassium sorbate, sodium benzoate, sodium propionate,
and sorbic acid. Exemplary alcohol preservatives include, but are not limited to, ethanol, polyethylene
glycol, phenol, phenolic compounds, bisphenol, chlorobutanol, hydroxybenzoate, and phenylethyl
alcohol. Exemplary acidic preservatives include, but are not limited to, vitamin A, vitamin C, vitamin E,
beta—carotene, citric acid, acetic acid, dehydroacetic acid, ascorbic acid, sorbic acid, and phytic acid.
Other preservatives include, but are not limited to, tocopherol, tocopherol acetate, deteroxime mesylate,
cetrimide, butylated hydroxyanisol (BHA), butylated hydroxytoluened (BHT), ethylenediamine, sodium
lauryl sulfate (SLS), sodium lauryl ether sulfate (SLES), sodium bisulfite, sodium metabisulfite,

potassium sulfite, potassium metabisulfite, Glydant Plus, Phenonip, methylparaben, Germall 115,
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Germaben 11, Neolone, Kathon, and Euxyl. In certain embodiments, the preservative is an anti—oxidant. In
other embodiments, the preservative is a chelating agent.

[00191] Exemplary buffering agents include, but are not limited to, citrate buffer solutions,
acetate buffer solutions, phosphate buffer solutions, ammonium chloride, calcium carbonate, calcium
chloride, calcium citrate, calcium glubionate, calcium gluceptate, calcium gluconate, D—gluconic acid,
calcium glycerophosphate, calcium lactate, propanoic acid, calcium levulinate, pentanoic acid, dibasic
calcium phosphate, phosphoric acid, tribasic calcium phosphate, calcium hydroxide phosphate, potassium
acetate, potassium chloride, potassium gluconate, potassium mixtures, dibasic potassium phosphate,
monobasic potassium phosphate, potassium phosphate mixtures, sodium acetate, sodium bicarbonate,
sodium chloride, sodium citrate, sodium lactate, dibasic sodium phosphate, monobasic sodium phosphate,
sodium phosphate mixtures, tromethamine, magnesium hydroxide, aluminum hydroxide, alginic acid,
pyrogen—free water, isotonic saline, Ringer’s solution, ethyl alcohol, efc., and combinations thereof.
[00192] Exemplary lubricating agents include, but are not limited to, magnesium stearate, calcium
stearate, stearic acid, silica, talc, malt, glyceryl behanate, hydrogenated vegetable oils, polyethylene
glycol, sodium benzoate, sodium acetate, sodium chloride, leucine, magnesium lauryl sulfate, sodium
lauryl sulfate, efc., and combinations thereof.

[00193] Exemplary oils include, but are not limited to, almond, apricot kernel, avocado, babassu,
bergamot, black current seed, borage, cade, camomile, canola, caraway, carnauba, castor, cinnamon,
cocoa butter, coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening primrose, fish,
flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl myristate, jojoba, kukui nut, lavandin,
lavender, lemon, litsea cubeba, macademia nut, mallow, mango seed, meadowfoam seed, mink, nutmeg,
olive, orange, orange roughy, palm, palm kernel, peach kernel, peanut, poppy seed, pumpkin seed,
rapeseed, rice bran, rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea
butter, silicone, soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and wheat germ oils.
Exemplary oils include, but are not limited to, butyl stearate, caprylic triglyceride, capric triglyceride,
cyclomethicone, diethyl sebacate, dimethicone 360, isopropyl myristate, mineral oil, octyldodecanol,
oleyl alcohol, silicone oil, and combinations thereof.

[00194] Liquid dosage forms for oral and parenteral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active ingredients, the liquid dosage forms may comprise inert diluents commonly used in
the art such as, for example, water or other solvents, solubilizing agents and emulsifiers such as ethyl
alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene
glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ,
olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid
esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions can include
adjuvants such as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and
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perfuming agents. In certain embodiments for parenteral administration, the conjugates are mixed with
solubilizing agents such as Cremophor, alcohols, oils, modified oils, glycols, polysorbates, cyclodextrins,
polymers, and combinations thereof.

[00195] Solid dosage forms for oral administration include capsules, tablets, pills, powders, and
granules. In such solid dosage forms, the active ingredient is mixed with at least one inert,
pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium phosphate and/or a)
fillers or extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such
as, for example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia,
¢) humectants such as glycerol, d) disintegrating agents such as agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates, and sodium carbonate, ¢) solution retarding agents such as paraffin,
f) absorption accelerators such as quaternary ammonium compounds, g) wetting agents such as, for
example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and 1)
lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage form may comprise
buffering agents.

[00196] Solid compositions of a similar type may be employed as fillers in soft and hard—filled
gelatin capsules using such excipients as lactose or milk sugar as well as high molecular weight
polyethylene glycols and the like. The solid dosage forms of tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells such as enteric coatings and other coatings well known in the
pharmaceutical formulating art. They may optionally comprise opacifying agents and can be of'a
composition that they release the active ingredient(s) only, in a certain part of the intestinal tract,
optionally, in a delayed manner. Examples of embedding compositions which can be used include
polymeric substances and waxes. Solid compositions of a similar type may be employed as fillers in soft
and hard—filled gelatin capsules using such excipients as lactose or milk sugar as well as high molecular
weight polethylene glycols and the like.

[00197] The active ingredients can be in micro—encapsulated form with one or more excipients as
noted above. The solid dosage forms of tablets, dragees, capsules, pills, and granules can be prepared with
coatings and shells such as enteric coatings, release controlling coatings and other coatings well known in
the pharmaceutical formulating art. In such solid dosage forms the active ingredient may be admixed with
at least one inert diluent such as sucrose, lactose or starch. Such dosage forms may comprise, as is normal
practice, additional substances other than inert diluents, e.g., tableting lubricants and other tableting aids
such a magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets and pills, the
dosage forms may comprise buffering agents. They may optionally comprise opacifying agents and can
be of a composition that they release the active ingredient(s) only, in a certain part of the intestinal tract,
optionally, in a delayed manner. Examples of embedding compositions which can be used include

polymeric substances and waxes.
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[00198] Dosage forms for topical and/or transdermal administration of a compound may include
ointments, pastes, creams, lotions, gels, powders, solutions, sprays, inhalants and/or patches. Generally,
the active ingredient is admixed under sterile conditions with a pharmaceutically acceptable carrier and/or
any needed preservatives and/or buffers as may be required. Additionally, contemplated herein is the use
of transdermal patches, which often have the added advantage of providing controlled delivery of an
active ingredient to the body. Such dosage forms may be prepared, for example, by dissolving and/or
dispensing the active ingredient in the proper medium. Alternatively or additionally, the rate may be
controlled by either providing a rate controlling membrane and/or by dispersing the active ingredient in a

polymer matrix and/or gel.

[00199] Compositions comprising C16:1n7-palmitoleate or one or more derivatives thereof can be
administered in a daily amount of from about Smg to about 10mg, from about 10mg to about 100mg,
from about 100 mg to about 500mg, from about 0.5 g to about 1g, from about 1g to about 2g, from about
2g to about 4g, from about 4¢g to about 6g, or from about 6g to about 10g.

[00200] In another embodiment, a composition as described herein is administered to a subject once
or twice per day. In another embodiment, 1, 2, 3 or 4 capsules, each containing about 1 g of a composition
as described herein, are administered to a subject daily. In another embodiment, 1 or 2 capsules, each
containing about 1 g of a composition as described herein, are administered to the subject in the morning,
for example between about 5 am and about 11 am, and 1 or 2 capsules, each containing about 1 g of'a
composition as described herein, are administered to the subject in the evening, for example between

about 5 pm and about 11 pm.

[00201] Compositions can be formulated as one or more dosage units. The terms “dose unit” and
“dosage unit” herein refer to a portion of a pharmaceutical composition that contains an amount of a
therapeutic agent suitable for a single administration to provide a therapeutic effect. Such dosage units
may be administered one to a plurality (i.e. 1 to about 10, 1t0 8, 1to 6, 1 to 4 or 1 to 2) of times per day,

or as many times as needed to ¢licit a therapeutic response.

[00202] In another embodiment, the use is provided of any composition described herein for treating
moderate to severe hypertriglyceridemia in a subject in need thereof, comprising: providing a subject
having a fasting baseline triglyceride level of about 500 mg/dl to about 1500 mg/dl and administering to
the subject a pharmaceutical composition as described herein. In one embodiment, the composition
comprising C16:1n7-palmitoleate or one or more derivatives thercof can be administered in a daily
amount of from about 5Smg to about 10mg, from about 10mg to about 100mg, from about 100 mg to about
500mg, from about 0.5 g to about 1g, from about 1g to about 2g, from about 2g to about 4g, from about
4g to about 6g, or from about 6g to about 10g.
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[00203] Suitable devices for use in delivering intradermal pharmaceutical compositions described
herein include short needle devices such as those described in U.S. Patents 4,886,499; 5,190,521;
5,328,483; 5,527,288; 4,270,537; 5,015,235; 5,141,496; and 5,417,662. Intradermal compositions may be
administered by devices which limit the effective penetration length of a needle into the skin, such as
those described in PCT publication WO 99/34850 and functional equivalents thereof. Jet injection devices
which deliver liquid vaccines to the dermis via a liquid jet injector and/or via a needle which pierces the
stratum corneum and produces a jet which reaches the dermis are suitable. Jet injection devices are
described, for example, in U.S. Patents 5,480,381; 5,599,302; 5,334,144; 5,993,412; 5,649,912;
5,569,189; 5,704,911; 5,383,851; 5,893,397; 5,466,220; 5,339,163; 5,312,335; 5,503,627; 5,064,413;
5,520,639; 4,596,556; 4,790,824 4,941,880; 4,940,460; and PCT publications WO 97/37705 and WO
97/13537. Ballistic powder/particle delivery devices which use compressed gas to accelerate vaccine in
powder form through the outer layers of the skin to the dermis are suitable. Alternatively or additionally,
conventional syringes may be used in the classical mantoux method of intradermal administration.
[00204] General considerations in the formulation and/or manufacture of pharmaceutical agents
may be found, for example, in Remington: The Science and Practice of Pharmacy 21% ed., Lippincott
Williams & Wilkins, 2005.

[00205] Although the descriptions of pharmaceutical compositions provided herein are principally
directed to pharmaceutical compositions which are suitable for administration to humans, it will be
understood by the skilled artisan that such compositions are generally suitable for administration to
animals of all sorts. Modification of pharmaceutical compositions suitable for administration to humans
in order to render the compositions suitable for administration to various animals is well understood, and
the ordinarily skilled veterinary pharmacologist can design and/or perform such modification with merely
ordinary, if any, experimentation.

[00206] Still further encompassed are kits comprising one or more compounds (or
pharmaceutically acceptable forms thereof), and/or a pharmaceutical composition described herein. Kits
are typically provided in a suitable container (e.g., for example, a foil, plastic, or cardboard package). In
certain embodiments, a kit may include one or more pharmaceutical excipients, pharmaceutical additives,
therapeutically active agents, and the like, as described herein. In certain embodiments, a kit may include
means for proper administration, such as, for example, graduated cups, syringes, needles, cleaning aids,
and the like. In certain embodiments, a kit may include instructions for proper administration and/or

preparation for proper administration.

[00207] While several embodiments have been described and illustrated herein, those of ordinary
skill in the art will readily envision a variety of other means and/or structures for performing the functions
and/or obtaining the results and/or one or more of the advantages described herein, and each of such

variations and/or modifications is deemed to be within the scope of the present disclosure. More
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an aquepMsoltias bpMmastltiANdany equivalents to the specific embodiments described herein. It is,
therefore, to be understood that the foregoing embodiments are presented by way of example only and
that, within the scope of the appended claims and equivalents thereto, the aspects and embodiments may
be practiced otherwise than as specifically described and claimed. The present aspects and embodiments
are directed to each individual feature, system, article, material, kit, and/or method described herein. In
addition, any combination of two or more such features, systems, articles, materials, kits, and/or methods,
if such features, systems, articles, materials, kits, and/or methods are not mutually inconsistent, is

included within the scope of the present aspects and embodiments.

[00208] Exemplary embodiments of the disclosure will be described in more detail by the
following examples. These embodiments are exemplary of the disclosure, which one skilled in art will

recognize is not limited to the exemplary embodiments.

EXAMPLES
Example 1: The Fractionation of Macadamia Nut Oil and Other Oils

[00209] Using U.S. patent 4,601,856 as a guide, the following process of solvent fractionation
(crystallization), urea adduct formation, and partial preferential saponification was used to increase the
concentration of C16:1n7-palmitoleate derivatives from macadamia nut oil. Similar processes are

described below using other oils, such as fish oil, that contain C16:1n7-palmitoleate.
General Procedure for the Fractionation of Macadamia Nut Oil

[00210] Macadamia nut oil was fractionated into Intermediates A through Y'Y as described below.
Generally, triglycerides in the macadamia nut oil were converted into methyl esters, saponified with
potassium hydroxide (KOH), and acidified with hydrochloric acid (HCI) to produce free fatty acids
comprising saturated and unsaturated fatty acids. The saturated fatty acids were primarily removed from
the unsaturated fatty acids by the selective conversion of the saturated fatty acids into urea salts that,
under specific temperatures and concentrations, that were preferentially precipitated from solution. The
concentration of palmitoleate esters was increased relative to other unsaturated fatty esters (e.g., oleate
esters) by subjecting reaction mixtures to conditions (e.g., concentrations and temperatures) that
selectively favored saponification of the other unsaturated fatty esters, relative to the palmitoleate esters,

with potassium hydroxide (KOH).
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treated with potassium hydroxide in methanol. A methanol solution of the crude methyl esters (441.7 g)
were recovered and the crude glycerol (57.5 g) in methanol was drained. The crude methyl esters were
treated with KOH in water and heated. The resulting potassium soaps were treated with aqueous HCI and
aqueous NaCl. The resulting macadamia nut free fatty acids (403.3 g) were recovered and dried over a
steam table until they were clear with no visible water droplets or turbidity. Intermediate A, the
macadamia nut free fatty acids (400.0 g, dried), contained C16:1n7 (79.5 g). Intermediate A was treated
with urea (84.4 g, half charge of urea) in methanol (504 g) and heated until the mixture became clear,
cooled, and filtered at room temperature. The resulting mixture was separated into a solid urea fraction

(Intermediate B) and a liquid fraction (Intermediate C).

[00213]  Intermediate B: The solid urea fraction (80.7 g wet) derived from Intermediate A, above,

was air dried, yielding Intermediate B (72.0 g).

[00214]  Intermediate BB: Intermediate B was treated with aqueous HC1, rinsed, and decanted,

yielding Intermediate BB, containing C16:1n7 (2.9 g).

[00215]  Intermediate C: The liquid fraction (874.1 g) derived from Intermediate A, above, contained
C16:1n7 (80.5 g). To intermediate C was added urea (84.4 g, a half charge of urea) and methanol (189.9
g). The mixture was heated until clear, cooled, and filtered at 8°C. The resulting mixture was separated

into a solid urea fraction (Intermediate D) and a liquid fraction (Intermediate E).

[00216]  Intermediate D: The solid urea fraction (114.7 g wet) was air dried to yield Intermediate D
(109.7 2).

[00217]  Intermediate DD: Intermediate D was treated with aqueous HC1, rinsed, and decanted,
yielding Intermediate DD, containing C16:1n7 (3.0 g).

[00218]  Intermediate E: The liquid fraction (978.0 g) derived from Intermediate C, above, contained
C16:1n7 (78.2 g). Intermediate E was treated with potassium hydroxide (18.5 g, est. 40% of oleic) in
water (166.5 g), heated until clear, cooled, and filtered at -6°C. Due to poor fractionation, the resulting
liquid and solid intermediates F and G were recombined, diluted with methanol (239.3 g), heated until
clear, cooled, re-crystallized, and filtered at 0°C. The resulting mixture was separated into a liquid fraction

(Intermediate H) and a “solid” potassium soap fraction (Intermediate J).
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[00219]  Intermediate J. The “solid” potassium soap fraction weighed 106.9 g wet and 89.3 g after

being air dried.

[00220]  Intermediate JJ: Intermediate J was treated with aqueous HC1, rinsed, and decanted,

yielding Intermediate JJ (82.1 g wet), containing C16:1n7 (13.6 g).

[00221]  Intermediate H: The liquid fraction (1369.7 g) derived from Intermediate E, above,
contained C16:1n7 (56.7 g). Intermediate H was treated with potassium hydroxide (14.0 g, est. 70% of
oleic) in methanol (136 g). The mixture was heated until it became clear, cooled and filtered at -1°C. The
resulting mixture was separated into a “solid” potassium soap fraction (Intermediate K) and a liquid

fraction (Intermediate L).
[00222]  Intermediate K: The “solid” potassium soap fraction weighed 328.8 g wet.

[00223]  Intermediate KK: Intermediate K was treated with aqueous HC1, rinsed, and decanted,
yielding Intermediate KK (165.7 g wet), containing C16:1n7 (27.0 g).

[00224]  Intermediate L: The liquid fraction (1110.3 g) derived from Intermediate H, above,
contained C16:1n7 (30.4 g). Intermediate L was diluted in methanol (98.1 g) and heated until the mixture
became clear, cooled, and filtered at -15°C to recover more of soap fraction. The resulting mixture was

separated into a “solid” potassium soap fraction (Intermediate M) and a liquid fraction (Intermediate N).

[00225]  Intermediate M: The “solid” potassium soap fraction weighed 124.2 g wet and 54.0 g when

air dried.

[00226] Intermediate MM: Intermediate M was treated with aqueous HC1, rinsed, and decanted,
yielding Intermediate MM (38.1 g wet), containing C16:1n7 (9.6 g).

[00227]  Intermediate N: The liquid fraction (1037.2 g) derived from Intermediate L, above,
contained C16:1n7 (20.2 g).

[00228] Intermediate PP: Intermediate N was treated with aqueous HC1, rinsed with 12 liters water
to yield Intermediate MM (44.1 g wet), containing C16:1n7 (19.7 g).

[00229]  Intermediate Y- Macadamia nut oil (MNO; 2.8 g) was diluted with acetone (3.5 g) to yield

Intermediate Y.

[00230] Intermediate YY: Intermediate Y was mixed, cool in the freezer, and decanted at -15°C to
yield Intermediate YY.
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0.64 C18:3 Linolenic 1.8 0.32 0.08 0.09 C18:4 Cctadecatetraenoic 2.0 1.29
0.54 1. 4mwaro12niosadecanocic 0.5 0.16 ND ND C19: 1 Nonadecsmskai202889. 20 ND
ND

Table 1: Fractionated Macadamia Nut Oil Intermediates A-E

Fatty acid Intermediate
A BB C DD E

Lauric acid 0.08 | ND 0.09 ND | ND
C12
Myristic acid 0.81 1078 |0.82 1.04 | 0.78
Cl4
Palmitic acid 812 |[13.90 | 791 23.47 | 6.28
Cl6
Palmitoleic acid 20.63 | 11.88 | 20.93 | 845 |22.22
Cl16:1n7
Margaric acid ND 0.06 | ND 0.09 | ND
C17
Stearic acid 254 852 225 13.15 | 1.11
C18
Elaidic acid ND |[0.08 |0.11 0.14 | ND
C18:1n9 (trans)
Oleic acid 54.87 | 35.04 | 55.68 | 31.74 | 58.33
C18:1n9
Vaccenic acid 338 |2.04 |343 1.72 | 3.58
C18:1n7
Linoleic acid 240 128 |2.48 0.73 | 2.67
C18:2n6
Arachidic acid 234 | 14.61 | 1.64 14.40 | 0.31
C20
Alpha linolenic acid 0.17 | 0.11 0.18 ND 0.19
C18:3n3
Gondolic acid 292 (203 |3.00 226 |3.03
C20:1
Conjugated linoleic acid | 0.73 | 0.57 | 0.82 0.52 | 1.28
(CLA)
Homo-gamma linolenic 039 |4.00 |0.18 1.54 | ND
Acid C20:3n6
Erucic acid 032 1027 ]034 042 |0.31
C22:1n9
Eicosatrienoic acid ND | ND ND ND | ND
C20:3n3
Lignoceric acid 034 | 483 |0.05 0.36 | ND
C24
Docosahexaenoic acid ND | ND ND ND | ND
(C22:6n3
Fatty acid mass (g) 385.2 [ 24.0* | 384.6 | 35.6* | 352.1
C16:1n7 mass (g) 79.5 |2.9 80.5 ** | 3.0 78.2
Yield, C16:1n7 (%) based | 100 | 3.6 101 ** | 3.8 98.4
on starting fatty acids
* estimated using a 3:1 ratio of urea: fatty acid
** the calculated starting weight may be slightly low due fto fatty

acid content variability
ND - not determined
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C20: 0 Arachidic ND 0.14 ND ND C20:4 Arachidonic 0 0.00 ND ND C20:5

Ei cosapentaenoic 0 0.91 0.06 0.09 O her Fatty Acids 2.3 2.8 Uni dentified
25.1 24. 580720Mma9e78sul ts shown are the average of six baCTHES3012WE7489

2012/ 119078PCT/ US2012/ 027489 [00234]In Table V bel ow, average fatty ester
content of the fractionated oil obtained fromExanple 2 is conpared with
the fatty acid content of several natural oils. Table V. Fatty Acid Content

(approximate wt % From Natural O ls Source Cl4:0 Myristic
Table II: Fractionated Macadamia Nut Qil Intermediates H-MM

Fatty acid Intermediate

H JJ KK |L MM
Lauric acid ND 0.06 | ND ND ND
C12
Myristic acid 071 | 1.10 | 045 |1.10 |0.67
Cl4
Palmitic acid 329 | 1569|358 |2.74 |3.70
C16
Palmitoleic acid 24351 17.50 [ 17.19 | 37.58 | 26.06
C16:1n7
Margaric acid ND 005 |ND |[ND |ND
C17
Stearic acid 047 |333 |0.06 |ND 0.17
C18
Elaidic acid ND 0.13 | ND ND ND
C18:1n9 (trans)
Oleic acid 61.18 | 51.64 | 68.99 | 46.23 | 58.98
C18:1n9
Vaccenic acid 376 | 324 |324 |4.66 |3.85
C18:1n7
Linoleic acid 2.88 |2.11 [ 1.79 |4.80 |2.06
C18:2n6
Arachidic acid ND 1.01 |0.24 | ND ND
C20
Alpha linolenic acid ND 0.14 | 0.12 |ND 0.13
C18:3n3
Gondolic acid 312 292 | 322 |288 |3.27
C20:1
Conjugated linoleicacid | ND [ 0.71 |[0.78 | ND 0.72
(CLA)
Homo-gamma linolenic ND 0.04 |{ND |ND |ND
Acid C20:3n6
Erucic acid ND 0.34 (034 |ND 0.33
C22:1n9
Eicosatrienoic acid ND |ND [(ND |ND |ND
C20:3n3
Lignoceric acid ND |ND |[ND |ND |ND
C24
Docosahexaenoic acid ND |(ND |ND |ND |ND
C22:6n3
Fatty acid mass (g) 232.8 | 77.4 |157.1 | 80.9 | 36.7
C16:1n7 mass (g) 56.7 | 13.6 |27.0 |30.4 |9.6
Yield, C16:1n7 (%) based | 71.3 | 17.0 | 34.0 | 38.3 | 12.0
on starting fatty acids
ND - not determined
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Cl4: 1n5 Myristoleic C16:0 Palmtic Cl16:1n7 Palmtoleic Cl8:0 Stearic
Cl18:1n9 A eic C18:2n6 Linoleic Natural Ols Anchovy 7 0.1 17 9 3 10 1
Menhaden WOQoA119@84 15 2 Herring 7 0 12 10 1 12 1 Cod [PCYAIS2012/027489

Table III: Fractionated Macadamia Nut Oil Intermediates N-YY

Fatty acid Intermediate

N PP YY MNO
Lauric acid ND 0.32 | ND ND
C12
Myristic acid ND 1.50 |10.89 |[0.83
Cl4
Palmitic acid 1.99 | 1.83 |7.23 |832
Cl6
Palmitoleic acid 48.39 | 46.99 | 24.55 | 21.53
Cl16:1n7
Margaric acid ND |ND |ND -
C17
Stearic acid ND 0.07 | 1.88 |2.54
C18
Elaidic acid ND 0.08 | ND -
C18:1n9 (trans)
Oleic acid 3424 | 32.95 | 55.36 | 53.83
C18:1n9
Vaccenic acid 546 | 534 |3.57 |4.55
C18:1n7
Linoleic acid 7.20 | 7.10 (295 |2.30
C18:2n6
Arachidic acid ND ND 0.98 | 2.35
C20
Alpha linolenic acid ND 0.57 |ND |ND
C18:3n3
Gondolic acid 273 252 268 |270
C20:1
Conjugated linoleic acid | ND 048 |ND |[ND
(CLA)
Homo-gamma linolenic ND | ND 0.27 |0.40
Acid C20:3n6
Erucic acid ND 0.22 | ND 0.29
C22:1n9
Eicosatrienoic acid ND ND ND ND
C20:3n3
Lignoceric acid ND |ND |ND 0.30
C24
Docosahexaenoic acid ND ND ND ND
C22:6n3
Fatty acid mass (g) 41.8 |41.8 |ND |[ND
C16:1n7 mass (g) 20.2 1197 |[ND |ND
Yield, C16:1n7 (%) based | 25.5 | 24.7 [ND | ND
on starting fatty acids
MNO — macadamia nut oil
ND - not determined
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0 11 8 3 21 1 Macadama Nut 0.5 0 9 17 3 65 2 Sea Buckthorn 0 0 22 20 2 24
26 Soy bean 0 0 11 <0.1 4 23 5 Palm1 0
WO 2012/119078 PCT/US2012/027489

Example 2: The Purification of 16: In7-Palmitoleate from Fish Oils

[00231] Batches of anchovy or menhaden oil were each refined into oils having an increased weight

percentages of ethyl 16:1n7-palmitoleate according to the general procedure described below.

[00232]  The batches of crude oil (anchovy or menhaden) first had substantially all C20:5n3
eicosapentaenoic acid and C22:6n3 docosahexaenoic acid removed according to methods generally

known to one of ordinary skill.

[00233]  The resulting oil was deacidified (e.g., by treatment with base or an aqueous basic wash) and,
optionally, bleached. The deacidified product was treated with ethanol and acid (e.g., HCI) to convert
substantially all of the fatty acid derivatives into ethyl esters. The ethyl esters were subjected to molecular
distillation (i.e., short path distillation), fractional distillation (i.e., within a vacuum distillation tower),
recrystallization (e.g., from urea solutions of methanol or ethanol), and a final purification step that
yielded oils having an increased weight percentages of ethyl 16:1n7-palmitoleate. Analyses of
representative batches of fish oil purified according to the above-described general procedure (““Purified

Qils™) are shown below in Tables IV and V.

Table IV: Ethyl Ester wt % From Fractionated Fish Oils

Purified Oils
Fatty Acid Anchovy I* | Anchovy II | Anchovy III | Menhaden I
C14:0 Myristic 7.7 1.29 1.70 3.09
C14:1Myristoleic 0.6 0.25 0.33 0.90
C15:0 Pentadecanoic 0.3 0.43 0.11 0.46
C15:1 Pentadecenoic 0.1 0.44 ND ND
C16:0 Palmitic 3.2 5.29 0.60 1.37
C16:1 Palmitoleic 39.3 47.95 51.32 59.95
C16:2 Hexadecadienoic 1.0 2.30 ND ND
C16:4 Hexadecatetradienoic | 1.5 15.48 18.15 4.40
C17:0 Margaric 33 6.55 0.27 ND
C17:1 Margaroleic 3.6 8.80 ND ND
C18:0 Stearic 0.3 0.00 ND ND
C18:1 Oleic 24.0 4.74 1.13 1.67
C18:1 Vaccenic ND ND 0.30 0.79
C18:2 Linoleic 2.6 0.61 ND 0.64
C18:3 Linolenic 1.8 0.32 0.08 0.09
C18:4 Octadecatetracnoic 2.0 1.29 0.54 1.47
C19:0 Nonadecanoic 0.5 0.16 ND ND
C19:1 Nonadecenoic 0.6 0.20 ND ND
C20:0 Arachidic ND 0.14 ND ND
C20:4 Arachidonic 0 0.00 ND ND
C20:5 Eicosapentaenoic 0 0.91 0.06 0.09
Other Fatty Acids 2.3 2.8 - -
Unidentified - - 25.1 24.53
* The results shown are the average of six batches
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44 0.3 4 37 9 Canola 0 0 4 0.2 2 62 19 Aive 00 11 1.3 2 71 10 Purified
Ols Anchovy I 7.7 0.6 3.2 39.3 0.3 24.0 2.6 Anchovy Il 1.3 0.3
WO 2012/119078 PCT/US2012/027489

[00234] In Table V below, average fatty ester content of the fractionated oil obtained from Example 2

is compared with the fatty acid content of several natural oils.

Table V: Fatty Acid Content (approximate wt %) From Natural Oils

Source C14:0 C14:1n5 C16:0 C16:1n7 C18:0 C18:1n9 | C18:2n6
Myristic | Myristoleic | Palmitic | Palmitoleic | Stearic | Oleic Linoleic

Natural Oils

Anchovy 7 0.1 17 9 3 10 1

Menhaden 8 0 15 11 4 15 2

Herring 7 0 12 10 1 12 1

Cod Liver 4 0 11 8 3 21 1

Macadamia | 0.5 0 9 17 3 65 2

Nut

Sea 0 0 22 20 2 24 26

Buckthorn

Soy bean 0 0 11 <0.1 4 23 5

Palm 1 0 44 0.3 4 37 9

Canola 0 0 4 0.2 2 62 19

Olive 0 0 11 1.3 2 71 10
Purified QOils

Anchovy I 7.7 0.6 3.2 39.3 0.3 24.0 2.6

Anchovy I1 1.3 0.3 5.3 48.0 0 4.7 0.6

AnchovyIIl | 1.7 0.3 0.6 51.3 ND 1.1 ND

Menhadenl | 3.1 0.9 1.4 60.0 ND 1.7 0.6

Example 3: Treatment of Apo E Knockout Mice With C16:1n7-palmitoleate

Methods

[00235]  Thirty-four male Apo E knockout mice were obtained from Jackson Laboratories (Bar
Harbor, Me¢). The mice were fed with normal mouse chow until 2 months of age and randomly allocated
into two groups (n=17 each). One group of mice was then fed a control Western high-fat diet (F5722, fat
20%, cholesterol 2.1 gm/kg). The other group was fed a composition comprising C16:1n7-palmitoleate
(CCO-0il 20 wt%, cholesterol 2.1 gm/kg). CCO-Oil has approximately 20 wt% C16:1n7-palmitoleate.
The consistency of the food was a paste; it appeared to be enticing to the mice and well tolerated. Water
was freely available throughout the course of the study. Blood samples were obtained 8 and 12 weeks
after initiation of the diet. At 12 weeks, all mice were sacrificed by intraperitoneal injection of
ketamine/xylazine. This protocol was approved by the Institutional Animal Care and Use Committee at
Cleveland Clinic. Data were presented as mean+SD. Statistical analysis was performed with t-test. P<0.05
indicates statistical significance. No significant difference in body weight was observed at the baseline, 4

weeks and 12 weeks follow-up between the control and treatment groups (P> 0.05).
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the aortic sinus, lesions from 5 sections, each 80 pm apart were measured, using a computerized digital
microscopic planimetry software package (Image-pro Plus, Version 4.0 for Windows, media Cybernetics,

Silver Spring, MD).
Assays for serum lipids

[00239]  Serum samples, obtained from the tail vein of the mouse, were collected at the start of the
study and at the 2-month time point. Serum samples were also obtained upon euthanasia at 3 months by
cardiac puncture. All serum samples were individually evaluated for blood lipids. Enzymatic in vitro tests
for the direct quantitative determination of triglycerides, cholesterol, and HDL-cholesterol on Roche
automated clinical chemistry analyzers were used. All reagents were from Roche Diagnostics
(Indianapolis, IN) and the instrument used was a Hitachi 911. The assays all used colorimetric methods
with calibrated standards also from Roche, which were NIST (the National Institute of Standards)
traceable. The results of the assays were further verified using the CDC (the Center for Disease Control)

lipid standardization program.
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Atherosclerotic lesion formation
[00241]

control group (Table VII). The treatment group revealed significant reductions in atherosclerotic lesion by

Oil red O staining of aortic root displayed severe atherosclerosis of the aortic sinus in the

47% relative to the control group (the control 0.33+0.09 vs the treatment 0.18+0.07 mm?2 , P<0.001).
Atherosclerotic lesion area in the aorta of the experimental treatment group was also significantly

inhibited (Table VIII; control 9.6342.80% vs treatment 3.17+1.60%, P<0.001).

Table VII: Aortic sinus lesion size (mnt’)

Control Treatment
C16:1n7-Palmitoleate 0.33+£0.09 0.18+0.07 **
Rosuvastatin (20mg/kg/day ) 0.36+0.10 0.35+0.10
Table VIII: Aortic lesion (%)

Control | Treatment
C16:1n7-Palmitoleate 0.63+2.8 | 3.17+1.6**
Rosuvastatin (20mg/kg/day ) 21.9£29 | 11.9+1.9*
Compared to the control group, *P<0.05, ** P<0.00
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24.4 20.7 6.9 8 weeks foll ow up Control 1021.3 231.3 132.9 51.3
25.3 4.4 Treatnent 960.4 178.1 135.4 39.3 40.3 6.9* 12 weeks fol |l ow up
Control 9%0.2812/3%®83 112.7 PCT/US2012/027489

[00242]  Treatment with C16:1n7-palmitoleate showed a significant increase in the HDL-cholesterol
at 8 and 12 weeks follow-up compared to the control group. Further, treatment with C16:1n7-palmitoleate
appeared to significantly inhibit the atherosclerotic formation at the aortic root and dramatically decrease

the atherosclerotic area of aorta in atherogenic apoE-deficient mice.
References
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Example 4: Effects of C16:1n7-Palmitoleate Upon the Plasma Concentrations of HDL and LDL in

Human Subjects

[00243]  Six human volunteers had their plasma concentrations of HDL and LDL measured by each
volunteer’s medical practitioner. The six volunteers then consumed approximately two tablespoons per
day of oil comprising approximately 20 wt% C16:1n7-palmitoleate for approximately one month. Plasma
concentrations of HDL and LDL were subsequently remeasured by each volunteer’s medical practitioner.
Although uncontrolled, the study results, as shown below in Table X, demonstrate that the administration
of C16:1n7-palmitoleate yiclded increases in the plasma concentration of HDL and decreases in the

plasma concentration of LDL.

Table IX
Subject | Age | Statin | Preventative | HDL LDL
Use Maintenance

Base | Tx % Base | Tx %
Male 72 Yes Yes 44 51 +16% 82 61 | -23%
Male 67 | No No 36 44 +22% 119 | 110 | -8%
Female | 70 Yes Yes 38 44 +16% 104 | 92 | -12%
Male 70 Yes Yes 33 38 +15% ND | ND | ND
Male 54 | No No 43 | 485 | +11.3% | 224 | 192 | -14%
Male 30 37 +23% 129 | 100 | -22%
ND — Not determined
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lipid and glucose profiles are also measured. The human subjects include men and women between the

ages of 21-75.

[00245]  The subjects are evaluated based on baseline measurements compared to intervention with
one daily dosage level of Provinal™ (e.g., 500-1,000 mg/day of Provinal™ 40, having approximately
200-400 mg ethyl palmitoleate, or 500-1,000 mg/day of Provinal™ 35, having approximately 175-350 mg
ethyl palmitoleate, over a 90-day period). Generally, men will have baseline HDL-C levels at or below

about 40 and women will have baseline HDL-C levels at or below about 50.

[00246] HDL-C concentrations, and changes thereto, are measured in all subjects. The following
secondary variables are also be measured in blood plasma: HDL particle number, LDL concentration,
LDL particle number, triglycerides, ApoB, ApoA1, tumor necrosis factor (TNF), hemoglobin Alc, and
high sensitivity C-reactive protein (hsCRP). Data show that intervention with one daily dosage level of
Provinal™ demonstrate a surprising increase in the concentration of HDL and decrease in the

concentration in LDL.

[00247]  Inclusion Criteria: Generally, subjects are enrolled and remain in the study if they maintain
consistent behavior throughout the duration of the study. Enrolled subjects who take additional
medications are urged to maintain, if possible, a consistent medication regimen throughout the evaluation.
Enrolled subjects adhere to fasting level requirements. Enrolled subjects who smoke agree not to alter

their smoking habits during the evaluation.

[00248]  Exclusion Criteria: Generally, subjects are excluded who: experience medication regimen
changes during the evaluation period that may alter HDL-C levels in plasma; do not adhere to fasting
level requirements; become hospitalized for any reason; demonstrate symptoms of an inflammatory
process that increase during the evaluation, including viral syndromes; have a known allergy to fish; are
exposed to an investigational drug within 30 days of the evaluation; or have a history of alcohol or
substance abuse. Females subjects are excluded who are pregnant or plan to become pregnant during the

evaluation.
Example 6: The Chemical Stability of C16:1n7-Palmitoleate in Provinal™.

[00249] Compositions comprising C16:1n7-palmitoleate are subjected to stability testing in which the
molar concentration or wt % of C16:1n7-palmitoleate derivatives are measured at an initial time point and

at one or more successive time points thereafter (e.g., once per week, once per month, once per six
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Rosuvastatin (20ng/ kg/day ) 21.92.9 11.91.9* Conpared to the control group,
*P<0.05 ** P<0.00 WD 2012/119078PCT/ US2012/ 027489 [00242] Treatnment with
C16: 1n7- paibrmotoliee8e showed a significant increase in tiR€THBRICIDI48%t er O
at 8 and 12 weeks follow up conpared to the control group. Further,
treatment with Cl16: 1n7-pal mtol eate appeared to significantly inhibit the
at her 0g,cJnk Qe oﬁcef]&f %F)'t@ﬁe%{lret %Qea fAR%ibA 6f R0 the@RGhmie @ﬁﬁﬂﬁyc(ﬁ |tﬂe>C dagrease the
atherosclerotic area of aorta in atherogenic apoE-defici'ent mce.

Ref er emelggtopaleidpraveiivapy Thercomposition e@pirsye|Cd p:1nTFhzleiplcaty/ars epmBinglly sibgsied to
15(10) ei'e5§t9d téRy erEtﬁl%EfPet % 3§Pc % @lsosc, Bo@imeec) 'ﬂﬁﬁﬁo%@%%?%ﬁun 2P0 1% a1%7-

63(1): to ama ., Nutrition; 5 :421-7. Exanpl e
4: Eff @élﬁrstomte @%VaHIYPFJPﬁlF ﬁvmmﬂswﬂ%dew@ﬁd hasein M\ﬁsmaro HttY aiei @}wéf 1§®) HDL
and LDhelhie W%ﬁﬂv%@m)m@aﬁ%bﬁlnﬁolgﬁmvﬁmeg nteers had their plasm

concentrations of LDL nmeasured by each volunteer's nedica

practit 0%! :H?eefoﬁe'gb(mg Qllrl't{gﬁ s%@&ﬁca‘ﬁbﬁﬂ c%%%&jbeas%@ﬁc@@ﬁ't {5%%13 orfeRilled in the

tablespoons per day o Il conprising approximately 2
Cl6: 1n?1rtp§%1prﬁ¢ttceﬂ@a>teéerft eﬁpe@twﬂ@mbné}p@my Bﬁ@rmmww@m%@q@t@hlternattp@ns of

HDL an q’ml-rt@!:l- 1nvgg%tb§lé;?§fﬁﬁys%wl(yedr &ilte %Lé&ﬁgplpsy ar@ﬁ%déﬁoag Y rs]itngﬁ 'illu%tr%q '0? &le

pract|t|oner uncontro ed t estuy resul ts, below in
Tabl e [aspeciadpthst ﬁlmt@nalmﬂuwﬁ@ﬁ aethedimenty ase Wihin dfe s1e: Oiﬂl’ﬁdﬁalpmrq Ofagause

Y' el ded,Jalhas GSaddffioh %%&'e %‘ﬁcf% aﬁlﬁ B%Hﬁéd%%}eﬁﬂvﬂ&fbeéﬂ%e Piefl 8EMERSRBed A thdh®
pl asma concentration of ubject Age Statin Use Preventative

Mai nt esdiea tl;@ﬁ)regomg)@escnptlon ag@@él \Wshlm/gl%@ qfythe appended claims. The advantages and

objects described herein are not necessarily encompassed by each embodiment. Those skilled in the art
will recognize, or be able to ascertain using no more than routine experimentation, many equivalents to
the specific embodiments described herein. Such equivalents are intended to be encompassed by the

following claims.

[00251]  All references disclosed herein are incorporated by reference in their entirety.
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% Mal e 72 Yes Yes 44 51 +16% 82 61 -23% Male 67 No No 36 44 +22% 119 110
-8% Femal e 70 Yes Yes 38 44 +16% 104 92 -12% Male 70
WO 2012/119078 PCT/US2012/027489

CLAIMS

What is claimed is:

1. A dietary supplement comprising a C16:1n7-palmitoleate derivative, wherein the wt% of the
C16:1n7-palmitoleate derivative exceeds the wt% of any other single ingredient in the dietary

supplement.

2. The dietary supplement of claim 1, wherein the C16:1n7-palmitoleate moiety of the C16:1n7-
palmitoleate derivative is obtained from a source selected from the group consisting of fish, macadamia

nuts, sea buckthorn, tallow, algae, bacteria, yeast, or a combination thereof.

3. The dietary supplement of claim 2, wherein the C16:1n7-palmitoleate moiety of the C16:1n7-

palmitoleate derivative is obtained from fish.

4. The dietary supplement of claim 3, wherein the fish are selected from the group consisting of

anchovies, menhaden, pollock, herring, cod, salmon, smelt, tuna, mackerel, krill, or a combination

thereof.

5. The dietary supplement of claim 4, wherein the fish are anchovies.

6. The dictary supplement of claim 4, wherein the fish are menhaden.

7. The dietary supplement of any one of claims 1-6, wherein the dietary supplement comprises from

about 30 wt% to about 90 wt% of the C16:1n7-palmitoleate derivative.

8. The dietary supplement of claim 7, wherein the dictary supplement comprises from about 35 wt%

to about 70 wt% of the C16:1n7-palmitoleate derivative.

9. The dictary supplement of claim &, wherein the dietary supplement comprises from about 40% to

about 60 wt% of the C16:1n7-palmitoleate derivative.

10. The dictary supplement of claim 9, wherein the dietary supplement comprises about 45% of the

C16:1n7-palmitoleate derivative.

11. The dictary supplement of claim 9, wherein the dietary supplement comprises about 50% of the

C16:1n7-palmitoleate derivative.
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Yes Yes 33 38 +15% ND ND ND Male 54 No No 43 48.5 +11.3% 224 192 -14% Mal e
30 37 +23% 129 100 -22% ND - Not determ ned WO

2012/ 1190v6RC/1UBZ812/ 027489 Exanple 5: The Effects of PCowiSa@bkha14en
Fasting Human Subjects. [00244] Approxi mately thirty human subjects are
enrolled in a study to assess the efficacy of

12. The dietary supplement of claim 9, wherein the dietary supplement comprises about 60% of the

C16:1n7-palmitoleate derivative.

13. The dietary supplement of any one of claims 1-12, wherein the dietary supplement further
comprises a palmitate derivative, and wherein the ratio of the C16:1n7-palmitoleate derivative to the

palmitate derivative (i.e., palmitoleate:palmitate) is from about 2:1 to about 50:1.

14. The dietary supplement of claim 13, wherein the ratio of the C16:1n7-palmitoleate derivative to

the palmitate derivative (i.e., palmitoleate:palmitate) is from about 10:1 to about 20:1.

15. The dietary supplement of claim 13, wherein the ratio of the C16:1n7-palmitoleate derivative to

the palmitate derivative (i.e., palmitoleate:palmitate) is from about 20:1 to about 50:1.

16. The dietary supplement of any one of claims 1-15, wherein the dietary supplement further
comprises an oleate derivative, and wherein the ratio of the C16:1n7-palmitoleate derivative to the oleate

derivative (i.e., palmitoleate:oleate) is from about 1.1:1 to about 50:1.

17. The dietary supplement of claim 16, wherein ratio of the C16:1n7-palmitoleate derivative to the

oleate derivative (i.e., palmitoleate:oleate) is from about 10:1 to about 20:1.

18. The dietary supplement of claim 16, wherein the ratio of the C16:1n7-palmitoleate derivative to

the oleate derivative (i.e., palmitoleate:oleate) is from about 20:1 to about 50:1.

19. The dietary supplement of any one of claims 1-18, wherein the dietary supplement further
comprises a C16:4 hexadecatetradienoate derivative, and wherein the ratio of the C16:1n7-palmitoleate
derivative to the C16:4 hexadecatetradienoate derivative (i.e., palmitoleate:C16:4 hexadecatetradienoate)

is from about 1.1:1 to about 50:1.

20. The dietary supplement of claim 19, wherein the ratio of the C16:1n7-palmitoleate derivative to
the C16:4 hexadecatetradienoate derivative (i.e., palmitoleate:C16:4 hexadecatetradienoate) is from about

2:1 to about 5:1.

21. The dietary supplement of claim 19, wherein the ratio of the C16:1n7-palmitoleate derivative to
the C16:4 hexadecatetradienoate derivative (i.e., palmitoleate:C16:4 hexadecatetradienoate) is from about

10:1 to about 30:1.
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Provi nal TM (concentrated formof ethyl palmtoleate and other fatty esters
derived fromfish oil sources) on high-density |ipoprotein chol esterol

(HDL- C) cwocemtmaiiBons. Ot her variabl es of the fasting PPCpapsecatorTasi pid
and glucose profiles are al so neasured. The human subjects include nen and
wonen between the ages of 21-75. [00245] The subjects are eval uated based on
basel i ne nmeasurenents conpared to intervention with one daily dosage | eve
of Provinal TM ée.g., 500- 1, 000 ng/ day of Provinal TM 40, havi ng o
appr oxiZhat elljic dEBrAQoPlpHed phyy opaplfildins &3d evhegin ho Gl &: 1 GBI epss degivative is

Pr ovi ngl I 3517 haivlifdda @ RBH N ORI fr%%%@%@uﬂ’&né%@tﬁé'ofﬂ@h% 104 eat g - over a

90-day48er|od). Generally, men wl| have baseline HDL-C | evels at or bel ow
about ~ 40)aHwbesigo remnogly¢eridp siigdycsrdee righisciqpLor@ combiaptiongherent. pel ow about 50.
[ 00246] HDL- C concentrati ons, and changes thereto, are measured in al
subj ects. The foll ow ng secondaﬁy variables are al so be neasured in bl ood
pl asma:23HDL Thadictae] woplemee ef clim 22e whrein theatst e 107 pringigterte dedvagigs die, cthyl
triglyeggsi des, ApoB, ApoAl, tunor necrosis factor (TNF), henoglobin A c,
and high sensitivity Creactive protein (hsCRP). Data show t hat
intervention with one daily dosage |evel of Provinal TM denonstrate a
Sur pri sing itie RASEubMchaR o EARKEN! i AlrkiR theQfs-didh n@%gln&iﬁ)%é%ﬁva'ﬁ% Lhe
concentration in LDL.  [00247]Inclusion Criteria: nerally, subjects are
enr ol | @¥pnaglyceriderdlighycpride; tiglyserigigyoriaicompiagtiopdhaieodi n consi st ent behavi or
t hroughout the duration of the study. Enrolled subjects who take additional
medi cabkons afigay's @t FBIPOA Ticlalirhs ROP bBpBRingd CRNZY HhBol ARAEGRLLON
regi men throughout the evaluation. Enrolled subjects adhere to fasting
| evel régisirtereiit of theQl Gl 1 7erpmittgatecdesivaiive cxasprledheatiy e anp pthergingleingrediemd r
snoki ng, 3 Rictasy Ql?ﬁlblﬂ&t,talﬂg wWAYRINURL iy shi}P8] Exbatsd Ba Gobd€Ednrisigener al 1y,
subj ects are excluded who: experiencé nedication reginmen changes during the
eval uation peri od®toh@ininggfish gfl cempiyme fatty asifedesvatiey| asma; do not adhere to
fasting level requiLaERSbsthReH R CRSRBRbLiAEHahMic @IPA) UGRRNs degppstrate
synptons of an |nflannator%>process t hat i ncrease during the eval uation

a.

i ncludi ng viral $7AdPrdfesesahpragroaty (RRGWHcEatess dipntthe fishsil are exposed to an
i nvestigational @fug¥kihbim 3ReARYiSn 6f thi 086: BY/AlURRIIQR dAVaRaYEyidd RSt Ory Of
al cohol or substance abuse. Femal es subjects are excluded who ‘are pregnant
or plan to become prediéy supolemsl- t he eval uation. Exanple 6: The Chenmi cal
Stability of Cl16:1n7-Palmtoleate in Provinalm [00249] Conpositions
conprising Cl16: 1n7-pal mtol eate are subjected to stability testing in which
t he nol2ar cdiedisterappipmet ofiglaiog 25 wisrgn meragag thy e@icerriondthe/ GG ds are

neasur?gmg%kﬁg(ﬁﬁuﬁﬂ@ﬂod@ﬁgg:point and at one or nore successive tinme points
thereafter (e.g., once per week, once per nonth, once per six - 59 - WO

2012/ 119078PCT/ USPoretligraizd ailpyithtpdcohgland pcidtosepveyteybsfantighblpdthee, as a

function of tine, the Ghemhenty sti@bidvhtives fo 41 &df: 1n7- pal mitol eate
derivatives. The conpositions conprising Cl6: In7-pal mtol eate are

optional |y subj eé®)eHbiecing the iy bestersdprpleariathy digillptiongnd/onfigstionpd C disgation g C,
80C) during st abijkdid MrfieghikN@sterthe C16:1n7- pal mitol eate derivatives in the
conposi tions descri bed herein have inproved stability (i.e., shelf-life)
relative to rel atvetipepherwrifigbalyl etgs viflruisaiatilt ol eat e derivati ves.

[ 00250] The f or egoh)neerWidifiAiRNhSPEHh bkAlLRR tb FicRANSIiHE, SehpidhcRe suffi cient
to enable one skilled in the art to practice the present aspects and
enbodi ments. The present aspects and enbodi nents are not to be limted in
scope QY.?XQ%PhﬁﬁnR&&M&Qﬁﬂoféﬁﬂﬁﬁ<ﬁb§\@%ﬁﬂP%§§k@ﬁﬁmbﬂ@ﬁﬂ@ﬁﬂm@@%@e&b@gke
illustration of one aspect and other functionally equival ent enbodi nents
are w thbhestee scope of the disclosure. Various nodifications in addition
to those shown and described herein will beconme apparent to those skilled
in the art fromthe foregoing description and fall within the scope of the
appendéd cl dibgdictaphwrplenel ehgdus 22 2obyhstistheadd isifidd herein are not
necessarily enconpassed by each enbodi nent. Those skilled in the art wll
recogni ze, or be able to ascertain using no nore than routine. o
exper i fént at’} Befho bR easige PRPERtng & Grdityascelgedipepcor eaminnra  t &I WesEripeg
her ei NG @AHY X Sttty AipplchiRh@rdRfodc @ f BRingNCRNPassed by the fol | owi ng
clainms. [00251] Al references disclosed herein are incorporated by
reference in their entirety. WO 2012/%}9078PCT/U82012/027489 CLAI M5 What
is claimed is: 1. A dietary supplementconprising a Cl6:1n7-pal mtoleate
derivative, wherein the wt % of the Cl6: 1n7-pal mtol eate derivative exceeds
the wt % of any other single ingredient in the dietary supplenment. 2. The
di etary supplenent of claim1l1l, wherein the Cl16: 1n7-pal mtol eate noi ety of
the C16: 1n7- palmtoleate derivative is obtained froma source sel ected

Y o o e . o



WO 2012/ 119078PCT/ US2012/ 027489 12. The dietary suppl enent of claim9,
wherein the dietary suppl enent conprises about 60% of the Cl6 : 1n7-p
almto | ex0eotenporati ve. 13. The dietary suppl enent of pamgusene/oof48¢| ai ms
1-12, wherein the dietary supplenent further conprises a palmtate
derivative, and wherein the ratio of the Cl6: 1n7-pal mtol eate derivative to
the palmtate derivative (i.e., palmtoleate:palmtate) is fromabout 2:1
to about 50:1. 14. The dietary supplenent of claim 13, wherein the ratio
of the3@16: Iy mstpatlem Ehfbthgegompgsing eteripg the blogd lipid peafide gespbieti ve (i.e.,
pal mtoleate:palmtate) is fromabout 10:1 to about 20:1. 15. The dietary
suppl ement of claim 13, wherein the ratio of the Cl16: 1n7-pal mtol eate
derivatilve tldemshopgalpin 1% flsthgegompgsing ereyqntig or rediicig ths| dspaseiop af eholestew) injas
from algdl veQeidn e s@peut 50:1. 16. The dietary supplement of any one of
clainms 1-15, wherein'the dietary supplenent further conprises an ol eate
derivative, and wherein the ratio of the Cl6: 1n7-palmtol eate derivative to
the ol eate dfL hkibi VGin{ 31, ShereRANdMO) E8h&rEAER) odeDI1daQMBRR M sdbjdet & tO
about 50:1. 17. The dietary supplenment of claim 16, wherein ratio of the
C16: 1n7ugpapadibyof eatt &0%eri vative to the ol eate derivative (i.e.

pal mtol eate:oleate) is fromabout 10:1 to about 20:1. 18. The dietary
suppl enent of claim 16, wherein the ratio of the Cl16: 1n7-pal m tol eate
derivatbve tldeistodrlai &l gbpicipdhg lywer diageter ¢fa1 lggst enedheod:vetseldn i spljedt jsom
about 2Q:hdidyabRu s®R: 1. 19. The dietary supplenment of any one of clains
1-18, wherein'the dietary supplenent further conprises a Cl6:4
hexadecat et r adi enoat e derivative, and wherein the ratio of the

C16: 1nBgpal mint @l-@dl Blafesd, Ylﬁ{hkﬁ/c%n‘%ﬁsihgﬁre%ﬁﬁéorn%ﬁtgﬁ%ﬁﬁésﬁe@gla%%{eg lesion
derivative (i.e., palmtol eate: Cl6: 4 hexadecatetradi enoate) is from about
1.1: 1 tip2 Blgedyessdinghe subiget. The di et ary suppl enent of claim 19, wherein the
ratio of the Cl16: 1n7-palnmtol eate derivative to the Cl16:4
hexadecat et r adi enoate derivative (i.e., palmtoleate: Cl6:4 ,

hexadedat et raamsthedelaim 2% firthgigoatesing merpasing thiytie othigh-density lippptedy GRopy
suppl enBfve QS 1061 &hiytPoprdRer ED) Ik K183 L@l ofith&ubl&: 1n7-pal m tol eate
derivative to the Cl6:4 hexadecatetradi enoate derivative (i.e.

pal m tol eate: C16: 4 hexadecatetradi enoate) is fromabout 10:1 to about 30: 1.
WO 201261196738 Richb/S20H 2, Q21883 npAsil DR ch@lo@hY raBY PRI SARBE ot Gl ARNpPRE) Of
clainms 1-21, wherein the Cl6: 1n7-palmtol eate derivative is a

ci s- Cl6elatiypipaonpensetein Bd Aged) sthe E@O%@F%?@He fubsfh t he group consi sting of
the free acid, salt, (Cl- C4)al kyl ester, nonoglyceride, diglyceride,
triglyceride, or a conbination thereof 23.The dietary supplement of claim
22, whérei n Thpaetiod clems29 frthgqompriging wdecingdy paglarseuse Prpreventing ar yncreasg igr |

24. The pgioghRtdrSHRR!gRBAt of claim 22, wherein the cis-Cl6:1n7-palnitol eate
derivative is the nonogl yceride, diglyceride, triglyceride, or a

conbi nati on thereof 25.A dietary supplenent of any one of clains 3-24,
conpri skng FhCARindA ér A7t Qh&@h tedajbey BlHidIR at \AES 80 RnidGe McibrOh sidfic

Cl6: 1n7-pal mtol eate derivative exceéds the wt % of any other single

i ngr ediP&RE PIessUihe di et ary suppl ement, and wherein the dietary suppl enent is
prepared by a process conprising: (a) obtaining fish oil conprising fatty
acid derivatives; (b) renoving substantially all C20:5n3 ei cosapent aenoate
(EPA) déri vdir vedadaf o Bnshage dsarhischeroRit at leptag0 seaveductiasinpysitict he
fish Oiplgod pfeksutdICr €asi ng the concentration of the Cl6:1n7-palmitol eate
derivative to yield the dietary supplenent. 26. The dietary suppl enent of
claim 25, wherein increasing the concentration of the Cl6:1n7- palmtol eate
derivaljpve GORRLINSESlainl ), f&{h@laéohiﬂasm@&ewnﬁh% Qirtbduink ReAdsxGRRLubRRA acid to
convert substantially all of the remaining Tatty acid derivatives into

al kyl esters; (e) subjecting the alkyl esters to short path distillation
and/ or 4fir actiin@fRihoMbBin 2d, @thelrboh@ﬁylhg{n@ve%ﬁg bri 188 AL Klen &K i b Subject following
treating the purified alkyl esters with urea; and (g) recrystallizing the
purifi eBeigna- esters to yield the dietary suppl ement. 27.The dietary

suppl ement of claim25 or 26, wherein the al cohol is ethanol and the al kyl
esters are ethyl esters. 28.The dietary supplenent of claim?25 or 26,
wherein the acid is HCL.
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29. A nethod for treating or preventing a cardi ovascul ar di sease or
condition in a subject conprising the adm nistration of a dietary

suppl emrerwoab12ango7®ene of clains 1-28. WO 2012/ 119078PCTPUSABIM20274889 30.
The met hod claim 29, further conprising altering the blood lipid profile in
a subject. 31. The method claim 29, further conprising preventing or

reduci ng tthQQE@éHBf&£n9® @ﬂQ&ﬁﬁk%ﬁﬁ&nbﬂmﬁthQQHnM€§§ﬁéﬁﬂ@wﬁ@%ué&ﬁhe%
32. The nethod claim 3 wher ei n | unen di anmeter of at | east one

vessel f?dﬂchﬁég%%fi@@b’elii gomngeerl e brselings(bhtedycsd dpo Boogels camparghie baeslingsdo)c ai m

31, wher&d Redtiisr CUPRR Hin ﬁﬂ@(ﬁ f%rba&ﬁln@%_d)ln% %ﬁﬁea@é“iﬁ L@LQ@ ke §§Iﬁ‘ﬂarédrlo Bﬂ@h&u@) ect
is increased by at |east 50 he method claim 29, further conprising

pr eventirpdyciim ip ERLS Kyelacanmsrcdde badincadsoeiiustiontinnesiBi-¢ fevals spmrgediessel i n
the su %&ﬁﬁe (g) 33edudiif iRL DO LvELk %Iﬁﬂage% to f)&k'éﬁﬁ'&e(h) %ﬁ@fehs@ '119%) 'N?feeﬁ§&d?ﬂ)a;elae
ratio of high-density lipoprotein (HDL) relafive to ensity |ipoprotein
(LDL) ithbasplaenio@dncsepimhapd Atlifeo Bupjoeompared®, bayghige; r&ﬁtaﬁ%cttqnan hwgotem tr t her

conpri $4RE chifph&AS 'b%hﬁeh @<) %@édu@ﬂdﬂfm EEQ'p‘aﬁQE rnaﬁqsar&oﬁbaréd%%as%ikﬁe z]@a@ﬁlbﬁé@set 0
apol i poprotein B (Ap B) serum of the subje he et hod

cl ai m 20LDE gize P@vpaﬁér&@basglmg(m)éd%%@ ip F%’{ﬂn‘dﬂ‘é%@@é CBQIGS&F@\?QWPW@Oan

I nCr eaggsclifk; Q{) QchuBiESR HJEI@IZ&({ILIt)]b eoﬁﬁhpddqg Basehr%s(o) ih @mﬂ%ﬁ HAeREtid! iR
wherein the subject exhibits at |east reduction in systolic blood

pr essupisma ggcosy P (phspmpracdip bajchng{13 7 rednﬁ@nén Remegdobindyic A @ermpiredtoat

| east %a%gnér@b'g r&ﬁt@ﬁ’(ﬁltlh ﬁ&néd@taﬁyﬁB@él linfsull] RAdaRE ESRAE&t to bé’sghneTGf"a f@ﬁﬁéﬁ@ﬁi incl aim
29, further conprising preventing or reducing stenosis in a subject. 41.
The netinertoleingbwrizigd phasphahipsse AGmmpapdiy bayedive (Y i rgslugtionrie HiraseHlar wbesiatosi s

in a suRjieek- lféalnlpﬁ}\% ﬂﬂ)as?’enigé ;R Ia@&ituytlonmn?e@l&%!u;é%%ﬁd?g b H%%Qﬂ@(lﬁ? g?&lﬁ@aon‘}@

The nethod of claim 2 wheréin the subject exhibits one or nore of
foll ovmpir?gln@@g%’d‘ﬁﬁ‘éa’fOf(lI&l}blﬁoééi GerBRradrtp Gsgliust { Vol a rqdactindn kighfsapidntn %rqﬁafs@ | ne

(b) re%HR&Qaﬁ@RRﬁmhﬁm%h§H%Q%B@Q®9m{ﬁm@ﬁé%hkﬂﬁno&ﬁ%mb@ﬁ%@ﬁﬁﬁﬂn&ﬂkmgi|eVe|5
conpared to baseline; (d) no increase in LDL-C l'evel s conpared to baseline;

(e) a reapwed @hasehng o) arincepss is redblgod celli(RES) maegbrang £:16:0 17 paimitelenie eanssredn
non- HDl; Qtsélﬁl\éea{nﬁf of @m%dﬁglotn(?)r RRR&!:IiMEe drhordof s%ﬁ%b@'ﬂol’iﬂh YilelFdhe réd%\f(%d%ell
conpared to basel | re; an increase in apo Al l'evel s conpared

basel i gentontio§ pamitic il estacﬁlda%a%d P er eielﬂa@lid Ot beayeEd tq kpsglisel | ne (j) a
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