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conmposi tions for the treatment of |ipodystrophy. Mre
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to treat |ipodystrophy. f the Related Art
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i podystrophy is an autosomal recessive disorder that
is characterized by a deficiency of adipose tissue and
acconpani ed by a severe resistance to insulin, |eading
t Ea@[ g{lhﬂeﬂl h@R@]a@ed Ryperglycem a, and an enl ar ged
I'tver (Seip et al, Acta Paediatr. Suppl
413 2-28, 1898)ystrephadsl atsm;hromg caused by @rdgﬁmene)r and/or destruction
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antiretroviral therapy are hindere
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s e eqd Vv S
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(fﬁ[ﬂ&3274hﬁmﬂﬁrn1by mhlch it is referred to herein
bel ow. HI V-associ ated adi pose redistribution syndrone
(HARS) is conapéeiedesalies Upsdstd h;l—l/sxlaaeutdaamal ®cessive

chiefly characterized by visceral |ipohypertrophy.
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ndr., 33:571- 2003 t here

is congenital dlsor(?er hpodystrgphy also may be acquired. Most significantly, it
has been recognized that the dramatic clinical benefits of highly active antiretroviral
therapy (HAART) are hindered by the development of HIV-lipodystrophy syndrome.
This syndrome has received various designations, including HIV-associated
dysmorphia/dysmetabolic syndrome (HADDS), the term by which it is referred to
herein below. HIV-associated adipose redistribution syndrome (HARS) is considered

as a subset of HADDS that is chiefly characterized by visceral lipohypertrophy.

HADDS is characterized by abnormal fat deposition, atrophy,
metabolic complications, such as, hyperlipidemia, premature atherosclerotic lesions,
and diabetes mellitus (Carr A et al., J Acquir Defic Syndr., 33:571-576, 2003), there
may also be an associated depletion of lean body mass. This syndrome is now

commonly encountered in over 60% of patients treated for HIV infection, particularly
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may al so be an associ ated depl etion of |ean body nass.
This syndrone is now conmonly encountered in over 60%

wobopatisent s treated for H V infection, parti ceCBEPY00000758

those individuals being treated with H V therapeutic
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r86eIha filledpread treNHRAERHENS dig@dsenary heart di sease
risk factor. It is also associated with, and

cont ri but espf8rdoBRicRRLINASENBIAD) X a @Mtrldefdd€of the lipodystrophy
condi tions included in’lipodystrophy syndrone,
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| irReRhRFR A (dplatiof BRERSLIESRAY strdph§ a5 erlRfhet BRARIe high levels of

total cholesterol, low-density-lipoprotein (LDL) cholesterol, and triglycerides, and
low levels of high-density-lipoprotein (HDL) cholesterol. Because of these
established risks, the National Cholesterol Education Program (NCEP) has issued
guidelines for the treatment of AD for (non-HIV-infected) patients at risk.

In non-HIV patients, obesity is recognized as being associated with
reduced growth hormone secretion (Veldhuis et al., J Clin Endocrinol Metab.
80:3209-3222, 1995; Veldhuis et al., J Clin Endocrinol Metab. 72:51-59, 1991;
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intervention of both H V-related and non-H V rel at ed

I i podystrophy. SUMWWARY OF THE | NVENTI ON The present

invention is directed to nethods and conpositions for

the treatnment of |ipodystrophy. In specific

enbodi nents, the present invention provides a nethod

of treating a human suffering froman abnormal |ipid

di stribution disorder, the nethod conprising

adm nistering to the subject a growth hornone and a

statin-based therapeutic agent. Preferably, the

stati n-based agent and the growth hornone are provided

in a single pharmaceutical conposition. O her

enbodi nents contenpl ate
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providing the statin-based agent in a first
phar maceuti cal conposition and the growmh hornone in a

W@ ewsndophar maceut i cal conposition. Preferabl ypCT/BR2005/000758

growt h hornone is reconbi naht growth hornone. However,
the growth horno e n isol at ed
froman ani nmal . W‘é&%aﬁagg Wiﬁ@gﬁe any
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tHeviged HoHEnge phﬁélam%ﬁi GBRPAFiIPnD Otherean haslimeatsconigmplate
g;‘! ¥1dﬁ4§|ac ﬁafﬁp %Esreﬂ'a%e}lm gitrég gﬁ&%&é?ﬁ%@? F(ﬂhﬁ%ﬂgﬁ and\@feegrowth
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the group consisti g% insulin resistance, beta-cell

W@V%ﬂﬁ@tﬁ, dyastpgs andfluvastafin. phase i nsulin secretion,
i npai red glucose tolerance (I1GI), elevated e.ndo.gen'ous .
gl ucose pr ddwpediﬁmembxd:itmstsy@legbmmméﬁg'elnésﬁrﬂputlbm disorder is

BEeH Vi BT PpudRarty of P BBy Bor oo SRR g B ethods

TYMEBe divBhiahah8pbe IRE thBtAAEHIO relfed hhoembl Bpid@tribution
advant a%ﬁousl y involve treati ndg the individual with a

tdié?ré‘ify prgderticoltealy) thebt¥aretased atmermaldinidrdintribytion disorder is
%*8 e.ldS oerrrllh(r)]egatlge)r% é@rﬁls ysilpglgrgraépgygegggge@cre 581%1 elevated levels of

Llﬁ@tés&ﬁol@ﬂbvatéﬂ Bbelt beloagedisRy-dipSproedih ck&ﬂé)swrdl Chnﬁh@ﬁ'devels of
of skill in the art and include, but_ are not Iim't,ed

tligh-demssprdtpppioten sholegiemlt armtlrs emboflisngits Haginghod is used in the
Il doiE itro'f g%uﬁﬁleetmﬁlfd A8nif ﬁtsya%g/&gﬁﬁ a8sdIRAd \;/itﬂ'cﬁjﬁ)%tes related

repag I ni nti i noguani d
acigpositghMdre partlaulmlg,cthe Bylhmomgcfmueéietesaa]atﬂ:dcddqbqsny is selected

R O0% $109p poioting o et e resis et Beticgep gy sfugggon, oss of first
%@@ﬁﬂsﬁ‘lﬁsec%‘bhvﬁiﬁaﬁgé glu%’s%l t03Fandd @I(ﬂt) h&lkv &Rl ea8 Rfous

creat ed rational drug design based on these
nghese Ipega/lctlon excessive gluconeogenesis. In specific embodiments, the

methods of the invention are used in the treatment of a subject is suffering from Type

2 Diabetes. The methods of the invention may advantageously involve treating the
individual with a therapy traditionally used for the treatment of diabetes. For
example, the method comprises administering an insulin secretagogue. Secretagogues
used as anti-diabetic agents are well known to those of skill in the art and include, but

are not limited to, sulphonylureas; tolbutamide; chlorpropamide; glimepiride;
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ef fect ofadm nistering the  rowt h hornone, statin and
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di sorder, the conposition conprising a first
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t dtirgng ghibodeatepemizng hibhhie radeat icharbasedics mutdy nedncekdikelihood
formu ate%ﬁ;n f single fornulation. Preferably,

h g WP OGHISHH hor none is fornulated in a

separate formulation fromthe statin-based_dru%

f or mul at i onl qeHfagysEampics, BaHHIERE the presenigpyaftion may further

h ' ' i n- based d

PSR TR S L et

f | at | i mer ,, ,
L ont e bagcanotht RpEl S idn RO pIRR NBNENElo afUf: for use in

aghm bih@iohahérapy fdranspesidal tprdiadbidmt dsorddrgthe composition
therapeutic agent may be fornulated into a kit which
CEMRRIISHE & Hist SUMPeSHIQn GoRpIisHAgR Sceppinggrowth hormone ina

%ﬂg&@&&h{i%@%g@w@ QaViRf 1eQbk iehh@J@R@mt, bd § 9508 @%ﬁ&vosition

It spe y may ‘conprise lovastatin or a
actab o pidghesteid-based tdhe intagthanniesechligracceptdble sgyger, feixcipient or

enbodi nents, the statin-based drug of the therapeutic
BhBb T Roiappes Dt Beclam i b oneenst Bt SR et fiyg may be
Oforahafedas hatdgh foPhalash abidferaly AREEL, b orbQVMERdrShdid is

and fluvastatin. The conpositions and nethods o f the

| fovsnliaiedrin pwypazate lfoynwatiinridme the datimbasgédtugdprmulation. In

| t tivel I t . ts, O
Fansp utonfirtert e Bt o Rich R0 R A gia e
appabefibn hagmetfbendigled ayvinfatbed forh€TAtiees dhippéfe@E ehdbodiments
shoul d be understood, however, that the detail ed

deayavep theonatinbased drugioanpietorisfhpndated fpr qral administration. In

i g})@&l‘ﬁgtehﬁ%dﬂﬁ&ftse, l:tﬁe“a‘t‘iimrapeutic agent may be formulated into a kit which
contains the suitable implements for the administration of the various therapeutic
components. The kit specifically may comprise lovastatin or an analog thereof as the
statin-based drug. In specific embodiments, the statin-based drug of the therapeutic
composition may be selected from the group consisting of atorvastatin, pravastatin,
simvastatin, lovastatin, and fluvastatin. The compositions and methods of the
invention may employ a single statin agent or alternatively may employ two or more

such agents.
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enbodi nents of the invention, are given by way of
illustration only, because various changes and

woe@shHread i ons within the spirit and scope of PEEEP2005/000758

invention will become apparént to those skiIIed in the

art fromt iled
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to as "abnormal lipid distribution disorders.” The
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based on the novel conbination of growth hornone and
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bRty RadhE 57 bt pRenpry BURGR AL hat e apdepagime
(FI}SDAM @tdofbat BV iAfesweed. dthedfofrhd @Mﬂﬁd@ittdphy&)ghobﬁsny related

t hese classes of drugs (i.e growt h hor none  and

Jinedysieophytleat jas attqmé%dlmteﬁﬁ@@@d Gompliggtions plso pryidgs a
asg% {ipﬁﬁ gltleﬁ é {bre%xg ldﬁ%@r{ltmerd?cﬁf)(%?ﬁﬁlhg %ﬁt RAbries ﬁmdystrophws

s can e conbrned to achi eve a therapeutica
bmdelﬁswdeatk ofuitlidistdbition inHIVhed symHIdhgatiehts may generically be
S, Nov findi

e BRRHES h i Bhoiran e G CHIiT e Ou L o R SR B sEh o GRovides
Q%W@eﬁbaeﬁ tﬁ@ﬁeﬁ@@%&\ﬁoﬁ% @uqlﬂee hBEpARRUR R RS BA:d on
The

I sorders s an onpositions are di scussed
ithe hovel hembmeUam bf gemelh hotminewnd KatiDbssddevgs ypethipidemic

T t ed t d h | b ,
B A Lt el s At e St AN farr
QSRR RAEE MARES ™\t &dlatin) VR RScdl e (e RHAIBoR of these

accunul ati’on of adipose tissue in specific regiona
dvéepmssof d‘m@ (mat, emvag ihermactiepod statingare wal knawnae those of skill in

¢ et & qFaR el:catr% r\{wthalgtl% Q 2 lca%%l R8%Gined to
3“ eIrPo © &Y SERnEPEM P poayS

| dcﬁié&é &@M&ﬂautlmﬁﬁb@ﬂ’eﬁml diﬁ&liorﬁﬁﬁ@ﬁ' Itl&I @ﬁ[ﬁ@rﬁb of ligody strophy.
abnormal ities, premature atherosclerotic |esions,

delis BeYeb Singmejin axplpisein feesrreseah iV entio lRdsachmewimehods and
%Qﬁﬁg)éom-gnﬁtl ¢ ﬁﬁ’q 19&1n%%h%rtﬁéﬁﬁéutfc%ﬁ% onl"he dhlsorders

rseamnlserl a co ation o
hﬁétﬁﬁdwarﬁlmd)nqioaitnons dreudisnssed in further detail herein below

A. Disorders to be Treated by the Invention

As discussed herein above, the majority of HIV patients that are
receiving HAART experience HADDS, which involves the pathological accumulation
of adipose tissue in specific regional depots. The pathologic adipose tissue
accumulation of HADDS may also be associated with abnormal adipose tissue

depletion elsewhere (lipodystrophy or lipoatrophy), with or without associated



10

15

20

25

30

results in the treatnent of HADDS. This treatnent is
evi denced by a decrease, anelioration, or correction

w@booanys9od t he synptons associ ated wi t h HADDS. PATYEB2005/000758

certain enbodinents, it is Tontenplated that the
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conpartnment (M| ler et al,, K Lanc
1
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[ Abstract 006], 1999; Englenson et al, Am JCUn Nutr

69( 6) 1 16 2FHub 68, cedt 18 $n botinpatd, &l sorttéraplatea\vibattiie methods of
HADDS patients nay al so present. with ahnor mal

aﬁﬁ wg@ﬂqn willisdheechrabarmahacmelbonst @%E%W}S&% n3heea

(abpi)%gﬁ‘l sBeaEl@BB) in tﬁ%ﬁ&%@%?%s%ﬁ 8%?&&6&MI%I et al, Lancet

ctora
S&lpBﬁI(DhM)(ﬁﬂlWSat%sKodemdt@i Wi tdiisadlewmianBeficsSyndr 20:228-

TR SUEEEL TR LB A U b a5t hAth i Sipe com.

t1@99 gne@sfonte? 81| MBI PR @Ssmmrv [%%tra& olos}as Hoq@

ar owt h hor none COI’TpOSI tion and one statin-based

thnglepontds ol. a@en’tCl(ieNgﬁ 69(6) Bl 6 L€M) 99 Prinwvatierss thenlave this
Z d L
R et D Y

alpehamtiond he ﬂ@rsbt@ﬁh@ﬂ € (tbaffalb heme”), $heasubﬁldﬂ@1bulaﬂarea
in the size or anobunt of fatty dep05|t at _one or

dfharprecallag Asths arceletabanamsaiys A/ o Dopckyisilaareag a@fi/or with
gﬂgm&%hs +rﬁﬁse¢'eﬁéa)p§@g&ng ERgs '[f%t}‘ wfOROS n%f% dr'?m{lglrﬁ It is

orsocer vl C ar ea, e pec
reeERiptated that delcawibiration tirrapasof tienidd artionnwitibiecomprises at least a

subcut aneous |ipomas. In additio amel joratin <]
BV H LS RORFEPmRREIINGP neﬁﬁ&nrl%ﬁ?ff)@eraa?utw@eﬁr(sgeﬁfpﬁorw
'P}X\%f&hbl‘i’ﬁ A Rerangodbdee A Tlegcdiea r@rmagmalbg %@torvggam) will

DDS patient's. HADDS patients are known devel op
acbnmaa;fa bt yhmmateetﬂle dbrsmmﬁmchpmo tissuacho ploas ¢hare sssameduction in the

TR oDl PR Bl B R BRI R e oy
tobRisERld oF MHASHINY-L @lmdaranmt Ilegféﬁti Busssal in PRId8Esbebrvidithrea,

periaurlcul ar fat pads i n the subcutaneous
submesdibuias sige, the pecseralmmgnmmary, Suprastaviaularrkeas and/osin the
%%Emﬁ?wogfﬂ§&§2ﬁtZﬂﬁfatEQGnSIﬁ2§2to%”XEQ?EQQ.ng
HADDS- assocfn adg%on%) grlrjlg onrgt?rlljgsthe aBove abni Jlfrr?gl a%1posr¥y, the methods
of the present invention also are directed to decreasing lipoatrophy in HADDS
patients. HADDS patients are known to develop abnormally depleted subcutaneous
adipose tissue, termed “peripheral lipodystrophy” (or lipoatrophy) at other specific
sites. This adipose depletion is typically observed in the face (buccal, parotid, and
periauricular fat pads), and in the subcutaneous adipose tissue surrounding the limbs,
trunk, and/or gluteal regions. Thus, the present invention specifically contemplates
methods of decreasing HADDS-associated subcutaneous lipid depletion by

administering a combined therapy of growth hormone and at least one statin drug.
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adm ni stering a conbi ned therapy of growh hornone and
at | east one statin drug. Some HADDS patients al so

w@e@semoiev t h met abol i c abnormalities (Carr etPEl/EPADDBI0758

12: F51-58, 1998; Carr et al8 Lancet 131 1881- 1883,

1998; Carr 9170 1999
Carr et al S%Riﬁaﬁéplﬂﬁl pa%ﬁ:g}sgg%p&irgﬁs :[’beti Rgg%lbnogpahhes (Carr
Ythi, 4%912 E31098)898; mWerBapL@thﬁmrtssllms) 1998 Carr et al,

associ ated with disordered i pi d and/or gl ucos

M&U&Iﬁé%mb?@% H09, 199A; @@%?é@lheﬁmélvm& eh@ryd’d@llp 2):19
I
(APRE PRSBSP4 T B 000y

fli}ﬁdl hiidjor d16¢dsk MeteHotiviat @dln(éal meﬁifd:MwnB asw linahude fasting
resi stance, or reduced jinsulin sen3| Vi

t
Wypeidely erpiskemigy ihy parlipiglepes, gnd a@%or%ma itiog %@eﬂ?ﬂﬁqul%o% axis

T R e

Bhesitpyy) A¢Bupr Ritha@ CIVébsha’oatB‘s (Qar er AIQAIIDSHBHSY -8 1998; Carr et

ol gt 116580 188 0 (R el o Lo Tagoa3p9g, 1999; Carr
(PdR, 2sivfrdl %&bﬁﬁ@(&l@% 19 Agﬁ%ct 1 Theowetieags: of, AdiRer

i nvention are useful in treatlngf one or nore of these

rﬁéitlalﬁfaﬁ; 1c9|9@yHﬁnm@tt ﬂbln@ncﬁtrﬁi@rﬂé)ﬁ di083s R9S; Ermdeld.sdntiviral
RGE1 AR AL STRLRRE L0 oGk SRR oPtocerfibE R Theeru

(iLhtingl iR & nédre o fiRkd MeaBONC d@Paictisnsuggest i ng t hat
patients with HADDS exhibit preclinical evidence of

i ncreased rAskhdrQfisor@r YRR NYspREFChFEsiRARBlal@hdbe treated by the
Preclinical indicators of CHD i nclude increased

qumn‘amyergmenglud@HéuHD%mlatgﬁ c@rop@y hgert disassei(EHEY. Pyrere are
t . . .
?J}rgélgfyorﬁggéns é:l}ggl ltlléltgghaéc patl thc}{ I—fﬁgﬁg)exg%qgatrecllnlcal evidence

as | ncrease

rm‘dm@eased ﬁklefurr&grc(nwmeartmlgea@ (CHDY}. | Redtdiei $hdasathrs of CHD
i mpaired blood flownediated dilation in the brachi al

dneladyincigaseqiramenaty aigerp galgificrtian ot hprypaniifigdpy electron beam
SR FRYBPEY (bR PEHLT B 800 Mg nima

whaiwl eiedeajped IMAY ireths earoéid ractenyedndgm@hined/\blbhd Abwermedihtgd
i ssue after_initiat.io

l ' | ad
SR i e iy bR B WUR B e e i
Fﬁ@&heﬁﬁ%%ﬁlﬁbuﬁ th&Y ma}AféEéi ¥d 4iBbrod1&baRYnd CEIPY R)eidh patients

Abstract “056 (199 reported a nean CAC score
owitls HaTD$ whptdevcipmdmbrea@érabncﬁmmb kizthpwily elendpmalie accumulated

TR 88, P LB SR TSl B Ly
e

dil PeDireprricdtaghenn Cdhfseerssersipienigwith minimal identifiable plaque
burden. There are also preliminary reports indicating that HIV patients receiving PIs

display abnormal carotid IMT (Maggi et al., Antiviral Therapy 4(Sup 2):39 [Abstract
038], 1999) and impaired brachial flow—mediated dilation (Stein, Conference News
Reports, AIDS Weekly via NewsRx.com (November 22, 1999), signifying endothelial
dysfunction. The therapeutic methods of the present invention may be used to treat

one or more of the above-discussed symptoms of HADDS-related CHD.
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Reports, AIDS Wekly via NewsRx.com ( Novenber 22,
1999), signifying endothelial dysfunction. The

wWo b@sapoué i ¢ net hods of the present invention PEER®05/000758

used to treat one or nore of the above-di scussed

756 oXmbpeteRRour TS alsh greon sulRieEh vl ks SARC

| RprtibAGY |ABHS Y ﬁia@s(f Waging lor EAMBEX), ahd pedathly depletlon of
possi bly depl etion | ean body mass w t hout overt

viedgpadyireass \’(lﬂw@hwewglghwgys (0Tt restingt sTher methads of the

et b%@%%gﬂ}é‘é %gvre@?fghﬁh 11’(‘@&%*15&9?1'}111&1& 'E’Dtﬁéf%ﬁnonnal

tphgsibRGyithatmad ientcuted 1hfpatrﬁki3§)$1th IHAIDDGd)y $11pbd)p|tt}bphy syndrome
syndronme using.the nethods of tCHP present invent.i

i Wiethe g S&ﬁ&eﬁ?ﬁép@mr{w IRPESTR ARG PAISEGF S jesumably
F QR %%ep Iryf)értrgg%&e%ﬁ al’i%%)atmhﬁ@eﬁ&élé:(p%tsﬁﬁlty%'ﬂ&tmg

(possibly re ng chronic I c acl dosr's)
Wlp@g@ hatic acrdoaﬂdhmgné;dlgm,cand@psshldy wtirea hormonal abnormalities

FERRG e £hast 851995 HerBd o0y Sl 201 MGHRI0>2 1998

ABEﬂléfhe[naAnﬂ_hﬁ&lm%é )45 M}zﬂﬁafcf 0808} Lipb39Qiophy Rapid
Li podystrophy Rapi ddygégé%t) ££ 6@[%5 1 pbd5tiophy Rap
Iquﬂyé??%phy syndrome may or rmy not be assom at ed

with other abnormalities, such as cutaneous

abnor nBADDSeand li;pﬂdblstaaahlyhblmdrbmg nieyi or mayaiat be @swciatedi with other
brittl ness

A e b T R AR

reftiédesd, Ary B6HSBR6ENAIBREIRE WA thpaD hdllsd)lﬂgﬁ of the coagulation
ost eopor osis or avascul ar necrosis of the hip

pﬁefndq@n@rthat raslt inpaerhgsed hlagdiag in h@ﬁ@@u@csm@ﬂquwﬁ avascular
roni c e I
8P R SRkl TR SR B0 RN Shtrane
Idlmm fe@éﬁ @idnherhdyiafaua @ﬁdn@tlﬁi)al abfitﬁ‘mabﬁ@:f nﬁpalteldasmaﬂ

the genitalia resenbling Pe ronie's Di sease (Carr
djysfunmlgg(dfgrep@ﬂ lgndo, prggle dygfunciaen)ggnd abgpaalities of the genitalia

T iATE AR BaBas R & @1 AIDS12F51-58, 1908; Carr et al, Lancet

T 188y - 1@63;1]499&)0&9&[0%%%@0:853(9]70)12@99—209_9 [A828); Starogtay.,
SPoat Bhaih AT Sty | b 02 Libaplophy RapR eport,
argebi ot Rd éd’iﬂblﬁ&pﬁeﬂtﬁoe@ hd regi‘ménhﬁﬁﬂ?e ﬁf@@@gﬁﬁl@ﬁ%@ﬂay prove useful
pat hol ogies. In addition to |ipodyst roghy t hat

ninaifelstaging otk r plhof thessHADHRS-redatedpathelbgiehe present
invention also may be used to treat obesity-relate

| i podyst r oplnyadditionao {ibbdystuphethbismarBfestSanpiyi gaiionts, ther

int Met hods of the | nventi
methoc?s ofhtﬁe present?nventlon also may be usecp to treat obesity-relate

lipodystrophy in non-HIV subjects.

B. Compositions for Use in the Methods of the Invention

The methods of the present invention employ a combination of growth
hormone and statin-related drugs in order to effect treatment of lipodystrophy. It is
contemplated that any one or more of the symptoms of lipodystrophy exemplified

herein above may be ameliorated by the use of this combination therapy. As both
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The nethods of the present invention enploy a
conbi nation of growh hornone and statin-rel ated drugs

WO osndwie t o ef fect treatnment of |ipodystrophyPCT/EP2085/000758

contenpl ated that any one df nore of the synptoms of

PSR PR LR i e e
butolitgsr @vsbfudﬁsg tiezeef siad 1§ﬂ1atawwlnl%@dlmeammfo3adaptv@nsnng
previously been used in the treatnent of other

dosmegiErss andysginem fanyse in thg presentipyengion) Simpkyi hyywaeof
i
use{ipie }ﬁ%ﬁ{)\g{g sé&{ldr?]g%e% Ifﬂggﬁk%ﬁﬂpﬁr yﬁg@ﬂ{ ﬁ&iﬂ%ﬁ@%n& Satin
axhtadl o@mﬁomloﬁmtﬂaomgn te asdtin div gesnt nive:stlcmx enpl ary
growt h hornone and statinrel ated conpositions that nmay
be used in the present invention. a. G owth Hornone
One of the active agents used in the therapeutic
met hods of jhe paeseiEbAMesd i on i s growt h hornone.
Preferably, the growth hornone used is hurran grow h
hor Mongne SUNR At AkLls l[lg{driﬁ'?l?e thela gQuth: of the present
somatotropin, I's a proteln hornone pro uce an
sSecentipads gyowtlln bomonet di‘tefcqabky thelgrewihfhormenangtedris buman growth

f | E}lejlbitnea ' uggg %{q%ztghglg LS r e a%\gg Pg%/o&gag{)tﬁca%ﬁif; ﬂ%ﬁ%ein hormone

}(ﬁmd aRi S Bdte @By ﬂ{&%ﬁia&@lroqmcf@gg 8f the 2RHIBbPHidLAr- Secretion is
uman growt h hornone plays a key role in sonatic

gﬁ@wl@uq thradglghsmg &actstrf i tthe giovith bompangbolelegsingiormone

p rat s and |i s. Hunan

Bong 5 PP SRy o it BTN g Prmone plays o
a@ydﬁle (iBewheyc @owdlh thrbuphiRedecioat ke ﬁheﬁ@&hsm of proteins,
4(4):281- 287, 1972) havi ng two di sul fi de bonds, one

arkobadragysnd $9idind COys- 165, fornming a large |oop in
the nol ecul e, and the other between Cys- 182 and ]C%
189, form rIgulaalsﬁmwth howponedan sinale rolypestidd ehsn off e amino

\%glgc‘lss(ég\éfety ez éﬁ%?’?nzra}brrogeﬁlg §tfsh$(§§?‘gg2%?,21892)31?%%%]‘[(\:&?0 disulfide

A0 D26 befibén €8—5B%AL. CyRUr165] tmikah laSgealow firt ghe molecule,
am)rﬁhous powder in its lyophilized form

raéléd ¢ gthehippen @E%rré%%@ EYomS 9> fuming aggmalhlqyfnlr@@rethe C—
BHSS 'H&TIBWAS ence | l?fc%@ﬁfﬁ{netclqg@arzm% ac cf%ﬂﬁéﬁ&: 'Vf)a;g reported

eX|s predo as a nononer
fb;d\zlhttmh elad., ka&esl(&h@ﬁ(mméozmv eravaPuviiedhGH is a white
ol i go Under cert a n condi {I ons,

hGH can be )
i ARATR Stpé’“deY A lrsale/a%bl izgddOrm s [td¥ regflilppluble ??%P%tr%was >10
%gﬂm kn @Mitd 9@%%5 beBUS @H defiyaldnves of hGH are

known, I ncluding natural occurring derivatives,
In solution, hGH exists predominantly as a monomer, with a small

fraction as dimers and higher molecular weight oligomers. Under certain conditions,
hGH can be induced to form larger amounts of dimers, trimers and higher oligomers.
Several derivatives of hGH are known, including naturally—occurring derivatives,
variants and metabolic products, degradation products primarily of biosynthetic hGH
and engineered derivatives of hGH produced by genetic methods. One example of a
naturally—occurring derivative of hGH is GH-V, a variant of growth hormone found
in the placenta. Other members of the gene locus are described in Chen et al.,

Genomics 4(4):479-497, 1989.
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vari ants and netabolic products, degradation products
primarily of biosynthetic hGH and engi neered

walevoswaiees of hGH produced by genetic net hodBCT/EPm05/000758

exanpl e of a naturally ocaurri ng derivative of hGHis

GHV, a varjan hor
pl acent av C& éﬁ@ﬁ ﬁ%niv% IR r&gggned to be long-
Q@s%ﬁg e Hoﬁy,@&ﬁﬂbe Qltsecﬁfo,r tl@eﬁiﬁf%s@%f €ifb) prést #9éntion as long as it

1989. Any derivative of hGH, including derivatives

dét@ing tescbiplpgisel atc@wgv at hGHg Husthenis ihesjemplaied eat myued
ulaﬁgn{{#g (?% 1\9£t1veg]$ls S,%Igtusécpvent ion as long as it

PaArhS VI'ty of hGH Furt her |t is

t | at hat | LI
gﬁgoegyabj&f}b@g‘yl RS FRh i RO ¢ plot e
fiRioy P fecbftidant DR APIERIESSE, Wil SRl &¢ tRtresAt intdMion. This

technology wi |l be useful in the present invention.
mmommva@ve@pfd@ﬂ bating enoaddidpnahmpHgnisaessidue at its N—

SRR L EDNT 55049304546 M) YR s wouts

- Araistral isGrtirilat-ovwuith Reiausef WH icalleist 0k AATY.- 131@1@ uaﬂiam of

variant of hGH called 20-k-hGH This_vari ant
e Beshecpaprorted do perup dt the DitRitap s etlltﬁstl%elv’ bol%OCWéPffm feewis

J
R P s
Resn/CamH2en); B 2(32p; BEZSD—)STB],S cb8POYnd, Tiich kackepibeh 6l amuwin apid
B R AT i
ﬁ‘l’é%?flbéﬂlféfé’i@&dl@ gﬁeﬁ&b@t DN A: atidIRes DUIGH.8T 193730,
/—\CI d es 9(15):37 19-3730 19812)@ Thi s compound

Sle8i e sThia ngmpcbmd shaxes alany dfut npiealbofthe Qioé@glch peqpertics @€ hGH.

i et e B o SR Pl il b 050 s o
Itﬂypﬂagérﬁﬁlﬁveaﬂork hGH is nade in the pituitary and
secreted into the blood. It nmakes up about 5% of

growt hhor nye ot BWhadelin BYikStaryaid s88ettl id@%hOblood. Tt

growt h hornone output of chilldren. It has the same
gnaies lip pbouti™ afjgawitih homyonasouamt laﬁtdylt@mmd ab@mﬂ% of grievth

CRamaRe e B ohiishy 11 B g R RhaRSEhEh AR P

bir&eth KRm@he\whh hﬁ@l’)éﬁﬂﬁ@pd&ﬁ&@h@f&eq&ml 1, e0gRhtepdhbh thé ¥mount
as the 22 kD growt h hornone, and has one tenth the

|l dyrodin activiiy as Biet2RrkD farmie)lt bingdstor srowily hormong gecpptogaryvith
Qﬁpﬁ%@ﬁm&?ﬂ fhg 3% %@I %ﬁgwtﬁ H&n%ge, a{ﬁdnlgs_loﬁéa‘?enmg lactogenic

(prolactin—Iike) bioactivity as the 22 kD hormone. Unlike 22 kD, the 20- k-hGH has

weak anti-insulin activity.

A number of derivatives of hGH arise from proteolytic modifications
of the molecule. The primary pathway for the metabolism of hGH involves
proteolysis. The region of hGH around residues 130-150 is extremely susceptible to
proteolysis, and several derivatives of hGH having nicks or deletions in this region
have been described (Thorlacius—Ussing, Neuroendocrinology, 45(3):233-242,
(1987)). This region is in the large loop of hGH, and cleavage of a peptide bond in
this region results in the generation of two chains that are connected through the

disulfide bond at Cys—53 and Cys—165. Many of these two—chain forms are
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A nunber of derivatives of hGH arise fromproteol ytic
nodi fi cations of the nolecule. The primary pathway for

wo b@soeabol i sm of hGH i nvol ves proteol ysis. TPET/ERZODON0TSS

of hGH around residues 130-1250 is extrenely

HERTRAD Ry el el e (SR P Rl TR Rh 8-
o83 19738 0Mahl aetivgives of Mesihgrowie ioa@ne Gavd b&ln%ﬁerated
45(3) 233 242, (1987)). This region is in the |larg

|asiicioty hgughbeinsel of snayeesofThe HEpnPUEYRSETRNG Wbﬂ]*ﬁl%: as well as
T e
anewisys al. MocNhOMgpﬁOI(ﬁyﬁﬁ’/t-mfi tHai Ordfdemd., J Biol Chem
SRR Sl aiS AT S S ST e o can
NRWo RS UAd lg}{ fe e {ﬁtll'(‘;ﬂg@gr ouo@%!'ishommﬁﬁ ﬁﬁnk@@&er et al,

generated ar t he use o énzynes.
ehizsyraetsN¢. 13¢RsT ]ﬁt Amdiab Mﬂetlhg,ﬁhe Englocnyws] Socmy,c&ehélesWA J une

TIREE, GroAE S ot B e Vol oL biseiied VB Rsprp ghose of the
LAAENCHE 2 ech®) 3 thhPhé: g wihi Sprdinotidg BEtBlity@TAOH was largely
257: 2365, 19 @'i)the One such derivative, called twd-chain

antabistliand post efectoppyarboligirate meirdolism ovegm aalished.
control l ed proteolysis of hGH using trypsin (Becker et
al , Abéastplaaugtnel\dmd ghut@mingirssiduasrin atotdvbeare myscefatde to deamidation

E S t 98
iR IR e BUite Shasiriont dpnePaR R Psnafo RE o Pifreo tis
tt%’eg@f RhctioRerebmtiag in &ﬁi‘eﬁwms@iﬁ—l 92 tbhgpartib gcig raﬁé%l@o to a

pronoting activity of hGH was largely retained and
nfosser exftenttponu¢sivntod - 183 tdelwediaeeldibewissy pbrd Rigf €hem

afr%g% 9 5n’z§°l 164%5S RRiiy '1?§ lt)fa 'igetagncgaggdrﬁlgﬁ hagﬁéeqlus%ﬁw}nr{o have an altered

are suscepti ation reactl

Lﬁﬂ@@ptl&ﬁp}fi@ rbRbE s avith the ensymdPbubiilitiar sughésting a1$at ide:ﬁﬁldatlon
shown to_undergo this type of reactlon resultln%
cawx/kavsinbrsiglogmahsignifipancs i dpagtingPrefeplatia Algavage o 1931 a

I%i%%ﬁlghegéthgﬁ—i is Jl&% etgéhgrnggncg% g?%%gf thh%g%loﬂcﬁlﬁ%% cr)c%ﬁltglg in

lcﬁaafhidatlaﬂ am didfeecht :a@;drdtmme fesidne 61?;13)1%149) Haisas dre prlmary site of
0] SIS

Sleiliohob SBypaivhl ATiat ) Sothat vy BSE o

PRY LRI AY ?ﬁbzo%hé;ﬁ‘ h§i453D683H N %&'el%dnﬁgatﬂfrpét@hﬁﬁq has not
cleavage Bi osynt heti’c h Is known to degrade

Liwdlerep@(;cdalblos}irthQélGﬂmdl tions, resulting in
deanmi dation at a different aspar agi ne residue
( Asn- IMBthionTiw esidsest 1h¢)rqitemaareysus¢dpeb1@fto dei@niiokg tpriorayrily to the

A I NN S T
Deam Aatd 0Rt-885 @ddkerle? 61.NBR1deBhol Appl Biochem 10(4):326-337, 1988).
Oxidation at Met—170 has also been reported in pituitary but not biosynthetic hGH.
Both desamide hGH and Met14 sulfoxide hGH have been found to exhibit full
biological activity (Becker et al., Biotechnol Appl Biochem 10(4):326-337, 1988).
Truncated forms of hGH have been produced, either through the actions of enzymes
or by genetic methods. 2-CAP, generated by the controlled actions of trypsin, has the
first eight residues at the N—terminus of hGH removed. Other truncated versions of

hGH have been produced by modifying the gene prior to expression in a suitable host.
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been reported in biosynthetic hGH Methionine residues
in proteins are susceptible to oxidation, primarily to

WO b@ssudioxi de. Both pituitary-derived and bi oBgTYER®DS/a00758

hG—I under go suI foxi dations1at Met-14 and Met-125
er. et . Bi ot echnol m 10( 337,
}rst B tl?sohﬁvs e%femOng?qq&g ‘236“’6%‘?1}1 Vé%ﬁ?lﬁfé%FtﬁVﬁ
t {;
2‘*&%“%‘?&%°§%P%%§?@é@é‘ﬁ%? e L o ) e hhich
fthe bolypeptivlgicbail inveticléavyd.( Becker et al, Bi ot echnol

Appl Bi ochem 10(4):326-337, 1988). Truncated forns of
hGH hdlie tbmeﬁhmnmdgm&dh hetinidnet, as Iumhighhds pﬁsanmim:nﬁomﬁs

enzy Q eneti ¢, net hods genera

c‘BWPH%}S ‘ioéadﬁ%? &‘8 4:”3%—9%%‘?%{@ ‘ff‘é a‘ilYFé M ’?%I?‘l gt?od fit m"lugmg’
reshdll Eshidtion, B ihe LB AMEHOD2 Qg'lluﬁ@c{'fpgf@arth gﬁh‘%‘he GH-V, and
truncated versions of hGH have been produced

rmmrhmm@ers hithg gn@vt;brhoa)mon@gfm pkvoels CH descrlhe@rs@gmw Iaé

CtgmocadliThad 1988 3HETS s FRRioR) divhlifes

(@'Iﬁén@i vsﬁan@é anﬁeglp OF 418! vadyh efaln R (HIdlogket e@’uvﬂtﬁ 86 prowth
i n which the pol ypeptlde chain is not cleaved

tharmoneyigaiviaelowt s Aganiinie the growik BarmenetResnittede Ather words,

i t r.
L SR 5 BB AOIE e o BOLAGS A8 A e ipnating
vdctibiay bf the iédeptoron, both the 20 kD and the 22 kD human
grow h hornone, G4V, and other nenbers of the growh
hor nonerygeiéhal 861mLiIREs R S6Ed IRQ6IN icBvdek BEYiRitivaSiwhich may be
Genomi cs 4(4):479-497, 1989. The term al so includes
fm m@etr%fram the fungtipna} @gqups Fithencyr assidd diatns ondharasigies or the

i

VouPrCrar R drfbig! By b B IR bl theflipd n the
dhosttiontae ldigns thaceplagl plw.alrﬁiaccmﬁwlly\mbqﬁablé hey, ther}edo not destroy

capabl e .of binding to the growth hornone rece
i biodgaica RETEEHAIGIRgS deseribed Rereip el é‘%@ bmd {12 hGH

JEU@)%IJ a%ﬁ%m% %e?ﬁdr\é?%xahﬁg aH3 &g B‘@Jo%'f& %Q}ﬁeﬁr%pertles on

rirvatives epare fromthe functional
grooyjositiohs cdmtammgrthaelemraﬁee cPeaiivegivenmiahdavediehiea norieties,
t he term nal groups, b s known in the.
Liteh b3 e bolendth o D N R e 8 SO e s e
rtﬁ%gféapmfvl‘fz%ﬁldé}}ﬁa%ﬂ ¥mafs %H&xﬁﬁl:&mch}l accehft®le, do not
destroy the Dbiol ogical activity of as descri bed

her ei ng,i ex§m let @&W%Q%é Xy Rk R rﬂﬁ B 58REPLBExARbups,
paiclie ot

initiate rec pfor sl g not confer toxic

panaides ofi the carhoxyd rgoampstby(rnax:tiom N\um ammgnm loe wilhrpirinstry ve.

Dseegclmd%}}lf Xrglsﬁem—gg}ylede(ﬁggt%e% %L frreTg Iar%%no groups of the amino acid
residues formed with acyl moieties (e.g., alkanoyl or carbocyclic aroyl groups) or O—
acyl derivatives of free hydroxyl group (e.g., that of seryl or threonyl residues) formed
with acyl moieties. Such derivatives may also include, for example, polyethylene
glycol side-chains which may mask antigenic sites and extend the residence of the

molecule in body fluids.

Of particular importance is a growth hormone that has been derivatized or
combined with a complexing agent to be long lasting. For example, pegylated

versions, or growth hormones genetically engineered to exhibit long lasting activity in



such as carbohydrate or phosphate residues, provided
such a derivative retains the biological activity of

whadsandi6 enai ns pharmaceutically accept abl e. PFOI/EP2005/000758
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exanpl e, derivatives may in¢lude aliphatic esters of

ttﬁg Q&%’o %gr)l( %% H%rdgtﬁgr%at ﬁﬂb%%s {)ﬁ&h&h n%%?lq@{!l it gﬂ&}‘an la}{sorder

rea nra or or “secon

aﬁbdﬂrﬁﬁmg tdHtheagngbentl Glvieniddn. VE}EenqﬂarfJ o€ hGHTchdiﬁ)pcg;IItQm}@ Swthf increased
am nQ acid resnduesformsd with acyl noietie

{I@I@hfe iglrdrogi Wrowrlm@y 14 %OW%IWSlrgﬁm}wtldsTcO@ycollde
yyfsE{E&édVl Ve (é)[gd{) %ﬁg /@éﬂé é&h‘{t@ﬂof( er ?Z J @mEncﬂfcrmol
ser ues or ne

or threony res noi et
SMeziadeé](il@)aﬁtiOSeBl 2692)ahd Albutcdpud®, (HGH), aarxahtrpinm qulon of hGH

hy| d whi ch
g ans e eriﬁmoei@ég P R GS Vel Dk -S5. 2002)
nol ecule i n body articular inpaqrtance, fa
gr owt G s ﬁ%aqué%te%&tsth%&n KT B DR IRIatE A i H]é’éltl ed
V{I({ae?r% et%‘? nEJv qaﬁf 2(1’2?63 1269199V @S tljhﬁgrot ER%r if acylation

Me ms or §rowt’h "hor nones
genet la(ragdlg/co@rn@ilm@es gith fly aie xitiif dwit bf thepyrifisstiomdgowever, it is

activi i nt.he bo can.he u

cer e i e P QB O LU 4 8 PR goshion 0
t @hdGIPHeSeAvel NVent i on. Exerrpl ary of hGH

conpositions with increased half-1ife include e.qg.,

Nut r opt Q | 1 dt id
pol y act}%d%ﬁ{g o%%%/sg%ia@géﬂegé#cggds E?idt tgg)f C%HO)% %goupso,fl nbyO o
AlddgiomesaltGehantre ghoupSad khedtGlmoleeuld omankluge tlrdrend] Salts of a

O S b R A LR S,

(35 BOIp18 soBlum, BYlcivin, Rhdh omB6s! fen‘ﬂbs&(iméggalfsdfﬁicﬁ@e like, and salts
2002). hGH that is acetylated at the N- term nus has

beih orgoicatms@ asribiose demteds fos@x¢mnplai mtbtamaltrﬁs such as

n rlnolo 104(5), 1.256-12 9. not, ¢l -
RGP Gt B SU TS AT ER Y Pt Ahf D A fition
adaltk trRGIdeofor Teﬁﬁn? W dafth GathiBideraHEEY 8lich dd) farexexpRChRTochloric
that this the ol ecul e exhibits anti-HADDS act|V|ty in

aacid on Juifiurie agid; il gads mﬂa&rgmﬂa@@ Pyt gsy g exaley aetie acid or

h ef er,
SRl B E el AP Sl puslbpldio o
nielegantlte tier prageak ogsntidre r.epfhz aBaity & bihd 2o thertidl ydcegooampl
may. be formed by nmeans known in the art and include
|1H8}3§ea1ﬁf3‘ﬂ°t%ra‘11¥%a ngor exanpl e, sodi um cal ci um
ammonium_ ferric or zinc salts, and the |ike, and
sal ts 4vi fRgwegEml thepmewth hs R @@orcbngrévthemse@%m@n refers

V\ﬂotagx @ﬁ%s@?g‘f thg ggchec%ﬂse H{a't al Q%Q‘{e?g%}ﬂﬁie 1gf.1 Pé'&%:ﬁsd e desired

ocar ne and
al@idlotgic@hactwﬂy Fragments may readily be prepared by removing amino acids

from either end of the hGH molecule and testing the resultant for its properties as an
hGH receptor agonist. Proteases for removing one amino acid at a time from either
the N—terminal or the C- terminal of a polypeptide are known, and so determining
fragments which retain the desired biological activity involves only routine

experimentation.

Additionally, the polypeptide which has such hGH receptor agonist activity,

be it hGH, an analog or variant, salt, functional derivative or fragment thereof, can



salts include, for exanple, salts with m neral acids,
such as, for exanple, hydrochloric acid or sulfuric
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exanple acetic acid or oxaBic acid. O course, any

Palioaiin paHR R SRUEL il PRt RS tng Wy ol dpfide Y long as

tt‘ﬁe bésaﬁaﬂtqndlaﬁn@@rblﬁs%e m{ re@ébioﬂ AhonisthBilifyesraRt Bdre
naling. A "fragment" of the growth hornone

predtife one cain éetprr@@e ﬁ\thethm/@m jueh flaakiag sesidpeaaffect the basic
%S otve f a%al?: er 1es Q Le ¢o élﬂ € l‘ e. 1t He%t 8rr aé%glpstt Elga?acterls‘ucs,

alns S|re Olt IVI

F‘tﬁ}aﬂiﬂfﬁﬂé sm@@yheﬁamdnl Thé &rmr‘%pﬂcﬁﬁﬁlg@ésdnﬁﬁny by wish feferring to a
acids fromeither end of _.the hGH nplecul e and testin

t ecified srqusnte. fsens that gldgent ﬂ%lla%reaﬂuwnrb@dﬁﬁeefrwgwh do
3&9%?& thgﬁ%ﬁ(ﬁ%rﬁﬂﬁjvgpﬁ aF RIEN O Sff?l@%PﬁeTPé?cboseaﬁé&eat a

I ron1eat ternlnal term nal of
el oSSR LB BRI GRS OB LR AR nion

ofefets toblReulXAdh FBubanitatly sﬂﬁﬁ@lrttd) otiladr ltlye elitiii@peptlde ora
pol ypepti de which has such hGH receptor ag

akegment )T,helmf Marigedpeptiflesqagy bycasvenigptl §émepar§g|by direct chemical
%’ﬁ‘fﬁek@ et C{’?a.rrlanlgy%ép\ﬁﬁe ‘Hsmgr ety Ahﬁ{o%ﬁ mt 99@' course, a

talin a itio am’no resi dues
h@diapohymepgrodeh hqﬁmdne wgauatpmfaeablg davd salmﬁlanhﬂ}H(Iacte@tor binding
retains.the hGH rece

DI e g st En e HEeH AT R a?w'ﬁl'éhﬁ%ﬁ?grgf%?xge&ed to have

f ikt Ei-HASIYes B 8 GiGH. he basic and novel
characteristics of the core peptide, i.e., its

recept g, 09004 §eq & \ﬁa?f;aﬁtrs p? tHeSRm AVerbQRH hdHfione can be prepared
e te g Try

experinentation. rm'"consi st essenti a
whemutagibeay ini thg DNA swhisk enddde cﬂhcsse;apﬂmsxzed homam grthhthormone

d|t|onal ankin si dues ca resent whj ch .do

AT al T e SUEh SPBAY B HE e T APERo8s O br ipetifies or
Sﬁﬁgﬂltfuhgﬁjs (ﬁe%ﬁl'ElG?Wltﬁln M@ hh ARdtaciddeqhfiRe NATB R oBTLAWMBN of
hor none accord ing to the present invention'refers to a

e estaul, Brseitiion haridssubstbisticmminhlsy be imrmide 40 arrige et thiadmal ¢nastruct,

entlr a fragment t e eof aria es
-y BEh sl ARt o iR A i RRYY, B
SHitafiesd thaOwill RemYdd inahé DPRPEADEinglthé REHdie bt i@k hot alter
known in the art. O course, a variant human growh

hie nepdingounelangdt pretrally yikh avlecreataromplementarpregiang that could
m#ﬁ%ﬁg&%eé&giaw %er e g@%&mggée@%u?%eaé IPtzﬁé ?uﬁi@é’h&?ﬁor EP 75,444,

ave Si
athie ienttABGcattdf witish 4re hbsbly 1Mmatad bgzl rfegues)ce
vari ants of the human growth hornone can be prepared

At the genetic level, these variants ordinarily are prepared by site-directed
mutagenesis (as exemplified by Adelman et al., DNA4 2(3):183-193, 1983) of
nucleotides in the DNA encoding the peptide molecule, thereby producing DNA
encoding the variant, and thereafter expressing the DNA in recombinant cell culture.
The variants typically exhibit the same qualitative biological activity as the non-

variant peptide.

An “analog” of human growth hormone according to the present invention

refers to a non-natural molecule which is substantially similar to either the entire
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by mutations in the DNAs whi ch encode the synthesi zed
human growt h hornone derivatives. Such variants

WO p@b0doie f or exanpl e, deletions from or inserPCT/APROD000758

substitutions of, residues1@i thin the am no acid

:nugl (f‘qu { o%yaf%glgg?fﬁgl%g tqgergg d IL aeﬁaa'rl Nof Hunfa%{ é}i \Qfﬁil Il;]ogﬁx%ne

agefl itk prd@éﬁt\dhﬁk&ﬁloh Ivaiuld ﬂjlefeframbxmbiﬁ shti-HLADDS8HEGISE At least
the desired activity. Cbviously, the nutations that
W aoEniisiseed i cORLtAT é\ﬁ@&oﬁtﬂ@ PHeprgisrabin vhpe ﬁ@ma]éstered
. not alter the reading frame and preferably wll
not create conplenentary regions that could produce

secon ] . .

Pl | AN PGl o e B BRRRR I Firging hich can be
Whed Rorabeaifiap abylognefah® DGHE fotludeyin Hgf @eeme jventién inbkede any
genetlc | evel, these variants_ordinarily are pre ar ed

910§v1ntréetap<# slepe qUiRAsRjessaish dn Uay Pales ﬁﬁéé% 555 14;

@\% 3 for e

i ﬁ t R ﬁ %?13076 I'ng t 13%%2 e%ﬁt’ Fé%’%%g(%%l))tehg “ er egﬁq

FN anlercémug ; BINAS OME,681 tchd:ef&t aWazn'ddene auh:ttltd’u@i mtdlm;rpresented in
econblnant cell culture. The

L§%§é£?9£g§%&$$%%%ﬁ bit the sane qualltatlve

b| ol ogi cal activity as _the nonvariant pepti P

" anal oymoBs theursaRics WFIHIRN én%@ét&tww@a 1pg Pf«ﬂéle human
5&{8 orh‘BYl ?éc'e %{l&rrﬁa}l Be el %‘a&%}cﬁd wﬂ@ltﬁ&b‘ﬂegent invention
I C I al er the

s su sta y simiar to et
@me all efrtlose ptosvth honmor&ranakogs wiel hiragtivs atreadyekesin inAhe literature,

O AL 0BG o SHAPRAT DRt vt | g O3S 549,700

353849/555\1 5,848 4593%31\@%1 5869’966‘685 85801015, &w@om@t&gasz
a statin, but pref erabfy when “admi ni st er ed” al one.

I:_Scé\?ﬂpm% aodl 5,[566@&@“ on of ami no acid substitutions in
protei ns which can be used for obtaining anal ogs of

t he hQ@4efepablyighe hGH: Veeiapr @s@alogiwilldavd @ notiersedusiee,avhich is the

BRI TR TR RO E
:af n #hino %t:l%l]s@gt%ée B&’Vﬂ%ﬁﬂ‘!@as@ toay 1derﬂ1t39 £pthd QatifCahiaireidet

and 5,0 691 to Lee et al, and |ysine substituted
pequeicnsngratsionthediolngics astivigntherbos X 058 prefahlly wch a sequence

S IR BT RS 2 0 e b8P

neyntl télﬁh%dlatme ac@engdance with the present invention
are a of those growt h hornone anal ogs and m netics

alr ead)(ltﬁ&l@l’{rhu&r&nté?@wﬂﬂ Hoemdhavas originally obtained from pituitary
glands of cadavers, these preparations were not electorophoretically homogeneous,
and antibodies appeared in the serum of patients treated with preparations of the order
of 50% purity, the immunogenicity being attributed to inactive components.
Recombinant DNA technology permitted production of an unlimited supply of hGH
in a number of different systems. Purification of hGH from the culture medium is
facilitated by the presence of only low amounts of contaminating proteins. In fact, it
has been shown that hGH can be purified on a laboratory scale by a single purification

step on a reversed—phase HPLC column (Hsiung et al., Biotechnology 7:267, 1989).



such as, for exanple, are disclosed in U S. Patents
5,851,992; 5,849, 704; 5, 849,700; 5,849,535; 5,843, 453;

wG28347898; 5, 688, 666; 5,654, 010; 5,635, 604; 5SPGBEPRHR000758
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5,597,709; and 5,534, 617. Weferably, the hCGH vari ant

e cnat ot AR oGl BuRRRCRCRE of Bifllegfy SipRTER. o

fSEROBTIMEN @Mhedf prodvdt Bk Heas gien P A ep@oei 4l f‘éﬁtﬂmﬁg@elght loss
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vaduestiag HhHlY ephenis RRQTROSING: preduesd: by egentachy I@ef(South
AL, P Y BHGRE ARG A0 By aglatONEn tpine

| aelaalﬂltﬁﬁl% mehidrifhey/retidud iitethmblt—i-wﬁnmaquﬁemblﬂhﬂthﬁ}gh generally

h wh h b; df
el Vi sraione bAnoner edlifral berints: agr Shenhand
NQhndloBGh aﬁwrg,@ﬁ&wf&% | X cBR :g&%ﬂ BRHS v?gn\@s ﬁ%wdle@dau%mg the

appeare serum of patients treated Wt
maeipﬂlrtalremstlmte thhprodnctgo tlef de56d mcamya,tlom}mmr to administration

enicit bel ttrlbu ed to inactive
QT,%%&&% §1€C§@3 tcarbﬂjg\o %gﬁlmﬁ 961819 Qﬁléqrm/etllt skpown manners,
%@HH@%ﬂeﬁﬂe@gyﬁﬁgeb‘@tdmted supply of hGH in a number
of different systenms. Purification of hGH fromthe

cul ture med, gs?%&ﬁc EAGbhikleAlef 1sbé/ontt&§p191reﬁ $1§ﬂ Gt ﬂ{etlﬂﬂﬂs y

| ow amount s contam nating proteins. fact, it
bieseritsiddwerein nall ukGHER QR THY ®p arédoitbinanh hamaa gowveth (hpl_;mone

e PRl Ro R RiAinGa RA S B Galy RO ST

%@vaRﬁﬁQﬁ’ﬁhﬂ@%Sm‘%@ﬂd@ﬁ@% atﬁ@ftmﬂﬁ HIVb4skbciatsd wasting or
produced by Serono , as SEROCSTIMr), which product

hcasheb@@ nS‘gCih@ﬁWFiUﬂOrmpﬁ evmpositgmstwil deivsgfihist pmathpss of the
t.
CPerﬁ mv rezf]g ? 1Jc %gtb% gﬁ% @ggm&}mu%{tf %ﬁ%QCIJ? KIDS

s\tvmllﬁg |a)fe e &I folegite FativeOnhigR doses (6 aeddisn o€ rdeGhlbinant growth
havi ng an addi ti onal _nethi oni ne resi due at the

NITBIORS ﬁf&@  REEIDT PRINDS hY(®) adganderst sybopaneapdy (Sfs), without
4&%1% 1% %&eaoﬁﬂapiegau@g@getr gbn s ?éd@ét?cfhtéfth&a@y

yCl Re an manni t yop |ze orm
qﬁnhambajm el diyetnt Inferad Med 1 PF(01):81B8d882211P96)L ng t he
patient to reconstitute the product to the desired

concentrat i Bis @mt@fiplhted acithossbf kill @nthefartidag végsthe dose of
Reconmbi nant hGH can al so be narketed in other

widiGH patbmaniterthe patiens fg dewdoppertiof péverss sympierss frepcthe thGH
ﬁnﬁﬂ%ﬁh@égg Cl(r? :I%%glnﬁg{xﬁ con'tetn?l%létleg gﬁgg&%@?ﬁgf(ﬂw?h@ceﬁlp tm g/day,

r 2m@idaiynAntg/duaynd m gdas i dideyd meg/day, 7 mg/day, 8 mg/day, 9 mg/day,
10 or more thGH on a daily basis. Such therapy may be administered in a single dose
or it may alternatively be divided into multiple doses to be administered at set
intervals during the day. It also is contemplated that the GH composition may be
administered at time intervals other than daily. For example, the subject may be given
the GH therapy every other day or every week. The symptoms to be monitored to
assess the adverse effects of the GH include, but are not limited to, tissue turgor, joint
stiffness, arthalgias, and/or paresthesias. The clinician will be able to use such
symptoms as guidance parameters to assess whether a given dose of GH should be

adjusted (up or down).



(rhGH) produced by Serono S. A This product has
recently been given full FDA approval for treating

wormsiomMgieyndrone in patients with H V-associ aP@€mEP2005/000758
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wasting or cachexia. Such g8owt h hornone conpositions

will be useful i ds..,of the

i nventi on. é}“érgri‘tg'u@ gﬁki}]ﬁgjsthﬁglétr?r% dgcﬁ%?ose rarygmg trials to

Pl baTRaR thé hdiamel Effé’dtﬁ)@ aW@ Sdft dPselof riaBH €ort utiels 6W1€H HADDS.

relatively high doses I§D6 [/ day) of reconbi nant wt h

hbkip Aesep pﬁ@ﬁg fogapomcA mwyl)l kaevp i Boey i1 the art
Y. £S.

SHREUIBATRIBI S, Sl ol PR BRIGLPRIN KBRS goriva

theeiapy (Schanbel an et al, Ann Intern Med

125(11):873-882, 1996). It is contenplated that those

of skill i nwlﬁ@is@f&a¢aﬂmvahyrntda:eﬂﬁasg(@mrh@j 1898, reported that
nonitor the patient for devel opnent_ of adv

shRptessnsiatedonRing vras chraehetizadddr weigbhloss, ﬂenlétlon of lean body

Sr%%% z[nd%?%geyva gﬂ Le ngci}pitaf geatdh'@a; trr“%af%qpéa%ﬁéss }th Iorgag failure.

receive

rrgltﬂawggl the Fﬁiﬁdmijs aplﬁrd’vgd e&wmb&aﬁ’ggl@ﬁyh h&n[tg]/e delyt,reahﬁg GIv-
nore r on a dal asl| s ch t rapy, na e .
LERPHTEH aEdhg. feAdyPrg PRy pedliof iy it ebP it fepeyjpinant
ggrtoq}ﬂ\{ 11&%11 gﬁ@dd&él tTrE:l]seofqe&ﬁﬁblh&t %?ov@t@'ﬂoﬂh@ﬁee&?@le %Bntrol of

interv durin . It al’so i s contenpl at ed
t Wastingtie p@ittowpb ﬁINVAIDSrtheﬂeeraquW@l@ dtbstt-ntarkaging

i nterval s at her il For..exanpl e, the supj

apepiees v orid DB RS AR S Sk R e o S O ve
Waake 19088 SaMth B tht @ DR oAMtohiRE 88 tHeap3SPR 2Ffebti in the majority
adverse effects of the GH include, but are not limted

t of patiegtsyeith AHYDWasting. nt stiffness, arthal gias, and/or
paresthesias. The clinician w | be able to use such

synpt ons  as Gundbapevioas ﬁnéitngsr seeh ovitisSIEROS W Rheetferts on AIDS

et i e e A T heRptiEinetpadsagRhe ypgent invention

C@/ﬁﬁ:ﬂ%bhﬁﬁlp@&§ 8 thRABHIed thelr z{ﬁyﬂ 1S)v1ﬁc§h 1O & ddﬁﬁﬁl@teﬁdﬂiein combination
addi ti onal "effecti ve and safe doses of rhCGH for

paithehlessting lstaHAODSE, MRS, usadagfé@d@fall@ip ﬁ@irtrqh FH Viglapgdpgr other

Ifajbspe gr?l%ﬂrsl gﬁgﬁoutlton gL?sggde:rTg§5rre§(§§1p s@&h %e {l e’cé&?}af%uld entail
| fRedthg tﬁﬁﬁﬁﬁﬂﬁwﬁﬁa%uﬁe of ﬂf%rcahﬂbma‘v%ﬁ dhes ey iBI‘ a @brlod%lﬁﬂ 2,3, 4,

Phar macot her 32(4):437-445, 1998, reported th
Hp ot éwh%t@&rv@égfﬂm i1 DReieTs it G elaisd 11B9d§0$|0§1ﬁ¥ or HADDS,

| f?%sm?tﬂcfﬁl ePttl'l eé’efnt n‘?z@ﬁ‘tl&l X%H@E&daars‘q oBg ¥%e‘r% iqf
o musc akness and organ
f emiJ maﬁemnNﬂlﬂdA@lth ﬂme:oﬁﬁiél thaad\&pwsﬁdﬂaﬁ‘factsadHMARﬂ‘tthat manifest

glrnol\ll\f)to%y?cgc{p ynﬁAﬁ)%S 1[]<ge It S oulsdO eﬁsoaf)e understood that, to be

useful, the treatment provided need not be absolute, provided that it is sufficient to
carry clinical value. An agent which provides treatment to a lesser degree than do
competitive agents may still be of value if the other agents are ineffective for a
particular individual, if it can be used in combination with other agents to enhance the

overall level of protection, or if it is safer than competitive agents.

During the therapy it would be advantageous to monitor the symptoms
of the patient to ensure that adverse effects from the GH are not being experienced.

In the event that adverse effects are not seen and the combined therapy is not



wasting, the adverse event profile is simlar to that
of ot her reconbi nant grow h hornone products. Trials

w@boosezondi nant grow h hornone on the control BET/EP2005/000758

10

15

20

25

30
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encqur.agi ng. Post -market.i ng, experience w t.h aover

RSB O AR S BB bR e s R ey
SB¢ Be 49D Misteréa aBrdinele dsé bf B 1HBH RO tHeSEatdf drug is increased.
therapy was effective in the mpjority of patients with
Ampke fee e thegheigpy pwéuﬁﬁﬁéwecﬁé‘%cwsm HESeeBRE Jopnt stiffness,

! ! i i i .
o gL RS, PRI ey rhocpffo aeviate the
psidseffidcts.nvent i on, whi ch contenpl ate a conbi ned
therapy in which rhGH is adm nistered in conbination
W th at | eaRken®ner &1 dtdichul TiGundByiOSynds 61):245-251, 1993,
peri odi cal | )é to control H V-rel ated, or_other abnornal
| sqmrprer] Betaoplie prshardiroperaelric chenges slypdby wgembinant human

i L . . .
5L BLAR0 YU AR AR LS PRSI 0
oWith HIX/AB)S 4Dufing tre@miznt) irsslin-Allike pratth iadtyr—I AGF—I) levels

Reras el B oA ] PR SLBroge Tieeing 5.0 me

R S Ul OSSR G O o rosiin 25

magigodff th@GH| iIp ey oupitaied WADDY, maadd tess dfilke], weight loss

shoul d aJ,so understoad that,.tpe be usefu t he
et S BT i S st M e B Bt R Wh plilleted gpe
| $tudys Bhik ffetdiR Bhintvoas@idciatéd With GRtkea¥@ i @ean/WdIRGRIRE and total
whi ch provides treatnment to a | esser degree than do

certpevitel, gad adlrroscoraijans dp¢rpasgeinght pagsipadjurinaryenige gy
agent.s are ineffective for a particular individual, if
i ¥ Can be used in conbination with other agents to
enhance the overall |evel rotectj

Safer than BOhR Fryesaneiebedonso i M Sehimpfian er ot

WD NBg] BEB(BNESTBESB2S 1996, Bt duRl Xt abyoipi i@ e9f (DXOL) scanning
patient to ensure that adverse effects fromthe GH are.
nietevbbiaterhangrsrin dadeepmpasitidiepredusad by Baminigiiasion®f recombinant

o5 8 RSB RSE0E0, PPN BB BB g o

apgicas stip@t)eotpafdab pldesapyer aay aekacsursd sttkérapy. By the end
wherein the dose of the rhGH and/or the statin drug is
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clinical significance.

The studies of Krentz et al., J Acquir Immune Defic Syndr 6(3):245-
251, 1993 and Schambelan et al., Intern Med 125(11):873-882, 1996, may readily be
repeated with the combination of GH/statin-based therapeutic methods of the present
invention. Such determinations would be merely routine, and would show the
beneficial effects of the reducing, ameliorating or otherwise improving one or more

symptoms of lipodystrophy.
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ofholestrirelg Laleclmlﬁstﬁrelaﬁndémglwrld@amalscrmamgtea@n HEBLgholesterol.
Krentz et al, JAcquir Imune Defic Syndr 6(3):245-

251, 1993 aﬁdtiﬁshnamellnahﬁ@tb}allovastattreq%%ggistry No. 75330-75-5;

H1e) B faproRout eperatn ioniaheis PEREE FErdibbgyg been

OfestiTSedih @R ousP(BAEtARAs aitfdlerdet Bxdthplatyl et supoditlos that
nmerely routine, and woul d show the beneficial effects
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ngturastatin)o Méth@dmtqﬁrqﬁtrmg @u@rﬁdnmuﬁ&mre yvell la@eand those of skill
ound in additio cond act i %
COBOHRAEe1? & Ho e BB 62 HEP 2o b0 E e By e 19.039;
| DYeNRLAY A5 R4S uaeh i §hal €920,850). As described in the foregoing
patents, statins are traditionally produced through fermentation using organisms from
the Aspergillus genus, Monascus genus, Pleurotus genus, Coniothyrium genus and the

like (see U.S. Patent No. 6,521,762 for review of such fermentation procedures).

Moreover, formulations of statins as pharmaceutical medicament have
been described in e.g., the Physician's Desk Reference. For example, tablet
formulations of Lipitor™ (atorvastatin calcium) are described at pages 2547-2551
(Parke-Davis, NJ.) and 2610-2613 (Pfizer, NY) of the Physician's Desk
Reference(57™ Edition, 2003). These formulations are supplied as tablets of
atorvastatin calcium containing 10 mg, 20 mg, 40 mg, 50 mg, and 80 mg atorvastatin.

The tablets are administered in doses ranging from 10 mg/day to 80 mg/day. The
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Those of skill in the art will readily be able to modify the above-referenced
pharmaceutical compositions that comprise various statin-related agents for the

methods of the present invention.

For treatment protocols, those of skill may use the guidelines used for
the any of the above-referenced pharmaceutical statins. Administration of ordinary

tablets containing statin once, twice, three or more times a day. Accordingly, the
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Physi ci an's Desk Reference for further guidance
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enhance the effects of growth hormone and/or the statin-related agents.

In particular embodiments, it is contemplated that the growth
hormone/statin treatment in accordance with the present invention may be
supplemented with the administration of a substance which stimulates production of
endogenous growth hormone either directly or indirectly by suppressing endogenous
somatostatin secretion. It is known that human growth hormone releasing hormone
(hGHRH) stimulates the release of hGH. Thus, the biological activity of hGH can be
indirectly obtained by administering GHRH or a functional derivative, salt, variant,

analog or fragment thereof which retains the biological activity of GHRH, i.e., the
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in the present invention to produce an additional therapeutic effect against

lipodystrophy in accordance with the present invention. Such additional agents may
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r ef mepmiinant Bevserrhugnag lEpiming qifed PHeg (ge dreoRjiceamouse mutants

s| St of T CS t . s
af Sn nakf:] apt 2‘%%%2%* ‘%%318%?2% [ es Ulg%(asa%lc}l%n glntgo% %ng?ke within a
h‘fdi@ Ghysc and © dYgllly id%tedaeﬂﬂcbrdmbﬁ)dy&&ﬂght Rvithdm j wiv@th. ovoreover,
vvlth the present invention. Partlcul preferre
g letion of

n IRPHEdS gLaRite ol Mgk taay [orfowgichi ebev pa%%‘éfrdi
P%d@e&et?ssﬂré Q@éﬁ%ﬁ : ﬁnc@aggéﬁg%ﬁ‘h@égnﬁf‘has e Q{o%@q @gﬂreatment

Iclan’s e erence, t1on pages
74/11;h 1alﬁaﬂpmaﬁ% liphes3s inaadibos®86suk phutdhes nw amialrem sffedt on lean

B E1 e g SHt 1 POt P B A et b therapis of

nﬁieﬁﬁé%hf‘m&%ﬁt%ﬂ: 1@1!? b &V At gB oy Ke SRIREBARGI wRBh therapeutic
Edi ti on page 1080 tor description of an exenpl ary

metgimemihat preaidesdeaisubpent withrleptinat i on) , phenformin or
ot her bi guani des al so may be used. Thi azol i dendi ones,
such as ci glTiatahtave tleenabppopogltd ﬂlalzapmetic @itemnmhythp canbination

useful in the nethods of .th resent, ntion. Thos
o e COPFETEaed BETei B it deckebei gefhio) ligasea it which the

POy drfiaf it Sefdi$kon has taken place, an 1mprovement in the appearance of the area
of the body where the fat has become depleted, a reduction in hypoglycemia, an
increase in insulin secretion or production, or other parameter, one would generally
administer to the subject the GH and the statin-related composition and at least one
other therapeutic agent (third therapeutic agent). These compositions would be
provided in a combined amount effective to produce the desired therapeutic outcome.
This process may involve administering the rGH therapy, the statin-based therapeutic

composition and the third therapeutic composition at the same time. This may be
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Ref erence, 56th Edition pages 3275 and 1490 for
descriptions of exenplary thiazolidendi one

wo@b@soameat i cal formul ati ons currently bei ng UBETIEP2005/000758

Di azoxi de, an anti hypertenghve agent also is known as

a jpot e anti hyperglycemc agent. It.is |ikel hat, ..
G by RADIYRRR 8 MBI ofiion ok b Pigh KPbration that
&y ]l GOHE hage: dghisbort Bf sdmiatbetirincad @e bt three distinct
inhibitors will be i1dentified in such additional & .
cPRPBRitions opymptatiesadt ithe same thne ydwrein ppe pempepition includes the
u ] t. LGy I st :
PhOa9: FsRg b Sins HALARGH Ly LCIEEH oBAR, e hird
icompokition. inGudds tael diitd thadbeweneat. mayor may not be
anal ogs of lovastatin, as long as they act as

i nhi bitors afteider oAt eGHRAEN N ntryPRERAE o8 follomadtatiPbased
| ovastatin anal ogs. Leptin $Zhang et at., Nature

Yrrarp 8nd/enti)third agens fispiaiant A ieels winging Fpwreiawtes to weeks.
?Jé %1?12& 31(1: %Ee @\gllé{eat'iﬁon& r%&@f)f Y thIIaEJeLERt c%g}g}eo'rs]lfﬁ%&g administered

unction (see e.g.
Se23&teB, One wWidudd peretaliyrerisareathirasigrifitalt perd&d &dme did not expire

g%\?f‘é‘ggfge %%é%fﬁ%ﬂ%?}%{@%&@%&aéﬂ%@g@%ﬁ%ﬁ fod SiaH and/or
'g?}e DL SlRewBYI G 1 dble U@(eﬁ%&%ﬁ%ﬂt&ﬁ@oﬁﬁy%?ﬁﬁiﬁfe@ BB on the

d in the placenta. Leptin receptors are (
exrlbr &8 sech instancasa io¢ontdraplhied chdiana mosldkartministes alghree

i mportant in.regul at] bod ight, as,well as in T ...
eipRs e s Rl darS nRR Rk e P B P aitfigply witkin
wbhilt @hesRuat aem oﬂﬂ%ﬁ&ﬁtﬁ‘@ﬂ&ﬁ?ﬁﬁﬂ}tﬁ“ ofl}oWdu] Bhé@8Being most
pOSItlve correlation of serumleptin concentrati ons

wiafbrnedr diepamag sitetiopadympnbe desiabll toexiandithe e periedsios
hi gher concegntration of o ' r
s R R N L
aHeROCYIES, NS rease 8 mpsé ba&wdee tHeGegretivadditin3traddns.
triglyceride, they synthesize nore and nore |eptin.
Daily injections of reconbi nant nouse or human | eptin
into ob/ob mce (i.e., the obese nobuse nmutants that

gy e unﬁpgﬁng&#g%gf@gﬁlgégtﬂoﬁpti n) led to a dramatic

reduction in Intake within a few days, and to

roughl y a 5Bbermadersicabepmposisiny fowddgtinisithtion secardingiorihe
NMor eover, when | eptin i iven o notmal.mce, th

FBSERY B s e o s e IR P oo B ¥qpone
abébramdy foasé prdaektaas@sionin h pARnRESically abaptdbRefons RPKonally
that treatnment with | eptin pronotes lipolysis in

sembdaed with subarpareutealms ceniphle exricef 1@4;5%/ comppBHens can be
B LE DEYB AL e PRI ABELE! o
irggierdrisdor the ydadivistndtagesflasdoynoeition ppéedimgtie thevirésentinvention
}cgtgi)gfd%ltgr{n?nerdergegcﬁ?ynb;/ H‘l%tse Riith or 1Sgrytsﬂﬁl in thé art tforv)c/lretaplng HADDS,
or other abnormal lipid distribution disorder. As discussed above, those of skill in the
art could initially employ amounts and regimens of GH currently being used in a
medical context. To this effect, those skilled in the art are specifically referred to
each of the entries in the Physician’s Desk Reference, 56™ Edition, at pages 2818-
2820 (GENOTROPIN®), 3215-3215 (GEREF®), 1930-1934 (HUMATROPE®),
2419-2421 (NORDITROPIN®), 1417-1425 (NUTROPIN®), 3225-3226

(SAIZEN®), and 3229-3231 (SEROSTIM®) each incorporated herein by reference.
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To achi eve the appropriate therapeutic outcone in the
conbi nation therapies contenplated herein, be it a

waole@s®a®es i n girth of the area at which the abPor/ERt005/000758

f at deposition has taken pl2ace, an inprovenent in the

SERERIEE Bl A Bl 15 RS, i o inc

| 43G6 @@A%E off PorfiBatldnB, 196K OF h@Rindirafibd dhd tre@fhenOfeghiidiB that may
par aneter, one woul d general ly adm ni ster to the

sheised in adeingyieramaiCHh At of the Proipenls dorapHafings: 1081s §Ad

a’%dnhﬁ %’B’%ﬁl?lg g%cg @E:@( td!%ﬁcré%gg ﬁ)éré:i :E]%lﬁ‘slg/ \?\% %éh%ed for use in the

H@@Mmﬂﬁdmhﬁmﬁ conbi ned anount effectlve to produce the

desired therapeutic outconme. This process nay involve

adni ni st er i ggnipbsitibfHvithRrtaeycopt BE 16$ Alveitidiaiselde all

t herapeutic conposition and the third therapeutic

CORTRDSItiang GORMPTiSing at keaet ane Meman eV iRlPTHER B daFgtits, analog, or
r

PO bRk Bk Ruitl RO ERRPRVERR, Ban BB APEELEOL Kfichicve it

bintedded pinposd.i Sighilaolyt dreths thyjrgettit hietiwddiof thernpresent invention

conposi tions or formnul ations EFgt th

M@lﬂa@ﬁec%m%m GFAPY HEV étaﬁlﬁﬁvaﬁ%@enfwe adipipigered in
FREPAR! bR RRALLORR AR BB AU £ B
agmmposltmm ef tlat mV@ity),n al fveconte@iplate el tcopapositiays pomepréstig at least

or Ilo ti sed t her a d/o t he third..age
onsteferiPasg) el 02 flert AR GOl in af Gnlolinl Sr@BFR achieve
| the %Hﬁﬁgfdﬁ%ﬁtcﬁ oWOBF BoFIGY 1RE sﬁﬁf)t%n@fof 1iped{shepBP hkh Edministered
conposi tions are admi ni stered separately, one woul d

gerconginaticansith thetatangrevinlidimeant period of tine did
not expire between the tine of each delivery, such
that the st Alhiteibdivethahyesds varyd deth@Hnaiietf Qﬁonthmltrétﬂgmof

woul d still .be able to exert an.
e amere St ek CREPEa S L toaR Hapafed e dogeges of
CORLEMPhatREohD B6mPR MUt 0l.oadEThyu® qumeﬂkk tolly %1ght per day,
corrp05|t| ons w thin about 12-24 hours of each ot her

awblchrmﬂelsmlé}f @malmt;to ab@lttﬂr@m@k‘fbm subcuanepslysfone-geadh 12
%?ksp rdeﬁc&qugd oFengfs %{rlrleﬁls ihe uagttr}?%yn%%g% ?Tgatth%%{ isegﬁgénnt%at lasts

dmgérﬂ@ge upQGo eRtvesRls.t ehehiadMipieteteddo fAIDStlffaﬁaﬁtﬂ,ethé hGH anti-
, however, where several days

f 'y
xg-\@llbé (t:l%ettHYom%b% pdininjgened concomitangly with @here‘\lﬁs @Fra@)es or
§IethQ §¥¥§ F1%%§1 {GTRGEL thE gﬂxﬁ?@oﬂ{ss&frlﬂ%ﬂfé%phpas discussed

rnace nposi ti ons maceutrca
chmmcna‘bbvmnslnfce supadphysicidgiatioses ofbGol ¢H hoglday) heve been safely
ﬁ;glﬁlstéqr;ag\gpegﬁ g %ﬁg@gﬁ%ﬁ q%)ee}pﬁ%%@ agﬁ a 8{?1% basis as s.c. injections

for periods of two to four years, it is contemplated that the combined therapies which

employ growth hormone and at least one statin agent also may be effective over such
periods. While continuous, daily administration is contemplated, it may be desirable
to ceases the combined therapy when the symptoms of lipodystrophy are alleviated.
Of course, the therapy may be reinitiated in the event that abnormal adipose tissue re-

accumulates.

It is understood that the suitable dose of a composition according to the

present invention will depend upon the age, health and weight of the recipient, kind of
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according to the present invention in a
phar maceutically acceptable formoptionally conbi ned

wowdaos/oaophar maceuti cal |y acceptabl e carrier. TPEBEP2005/000758

conpositions can be adm ni 88ered by any neans that

hi th d t
R T AR AR gFPeBrhg nBBarT: Bi1 LEBOHH Fight Boec
tdegirdl. GI6WeveURMhbR @r&a@ecp@oqué e @forfeqasl teYindiyidual subject,
those with ordinary skill in the art for treating

HADDSdesstood hed detorainallk byiope ¢f dkidtin theuart. ovithgiberdyer .
'%%(Ip?ﬂu% ut%.ﬁglq %B% g%alli] gl%gfr’? S csuglugtknenpoiI 4?&?%[ Er:cb ?(?sleéh%gy

hedmoﬂsﬂ“dhe dlos@ 1ﬂ’&£éllﬁﬂbnt<1@@h¢d\b boEl’jDvsIetghs effect, those
skilled in the art are specifically referred to each o

f the entri gg didduile abEWES il t8fal Sodeasuilaf for @J&ﬁ&reaﬁﬁéﬂt may be
Edition, at pa es 2818 2820 ( GENOT IN(r

Fplngnigeres 9ses Q0BG Singa dosqUVRTPROREOSIPDS PRy de

Rl ST

eca&htedm@@)ltmrs@m@dmliwﬂhefebfby ref erence. Each of these
entries in the Physician's Desk Reference provide

exenpl ary gukGangRres floth the ek @lird eduteatietis, inaBidfiSaspect
of adm ni stration and treatnent regi nens that may be

]gbe drepentapm ipatinnerontrinidaies Airicalfappheation of 8 cembination therapy
{
ch rmgﬂrillsglgjé) F }51 St 001%§5§ fof? {ha?ggﬂt%nggrg%m% %ﬁg?é ﬁ)?rallu alflgn and a

erei can rea

tReorir @sepdsitidividat ¢onraind o sRpYS-bhsednBugm Thirsfokd) ehesmm)smons
of this invention include all conpositions conprjsi

cshopld:perogmelataskitio %g&lfahkewhﬁww%caé CORBPT GRS (/%a in'a forn
acﬂ)?kc%gm tPFor YALHB hgﬁ&%oﬁﬂn Qeh QBHl’bﬂﬁttlBﬁ tﬁe?%lﬁr ?&f&hlly, this

on 1 n an anbunt effective to achiev
i wil emtteldprepapos eom Sogitidarthat, arassselhtmlllyffmeaqcf@tyrd gens, as well as

c hﬁq%gll?%ﬁg Bﬁég‘%iga% ﬁ?%ﬁ‘i?ﬁ’té‘?@?‘}%&?tﬁg’é aggeﬁt s are

adm nistered in addition to the human

hor none- bas©a¢ tvileapsrally AesiisHa ﬁ%%%ﬂpé%rlaé%%fé &nd buffes to
Uendd?Qeli Q¥ "?Qﬁe'cﬁ;?s Ah51e o8 Qflm&a%ﬁa@ ﬁy lﬁ%@? elist EIFRers also will
ased 't a

conpri si ng-at ast one stati peutic
dgemmiployed wheth egohibaramotellsrramtadocat inef 4 paient eAgqeeous
achi eve thefah mel i orati on.of one.or

.of th
SHRRCBIIONS P 1T aSt FYBRYOT FHPTA A GE Y pu of each of the
caspOR YRt Beind B8 d BRIy r R\hidpehien 'ﬁPQ Ehar%béﬁlcally acceptable

i ndi vi dual™ needs vary, determ nation of timal ranges
ofaneefrfoeequwsan@hnm S@rbh@@@pos;bwmmrer ewfd t9i a5 inpaala. The

L "ﬁh%fgrﬁ%?ﬁt éallgb%&);hg]%na&% % gu%ep T "ﬁ;ﬁf’e\é\% B Oecular entities
VRid@inpPeitiofid Yhat do not produce adverse, allergic, or other untoward reactions
when administered to an animal or a human. As used herein, "pharmaceutically
acceptable carrier" includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents and the
like. The wuse of such media and agents for pharmaceutically active substances is well
known in the art. Except insofar as any conventional media or agent is incompatible
with the therapeutic compositions, its use in therapeutic compositions is
contemplated. Supplementary active ingredients also can be incorporated into the

compositions.
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which will usually anmount to about 1-6 ny/day,
subcut aneously for e.g., 5 to 12 weeks. O course,

wo bese7ofic skill in the art may choose a treat meEI/EP2005/000758

regimen that |asts |onger, 22.g., up to 48 weeks. Wen
adn1n|stere? t o Al DS

Thor ooy o ote Sl canBPLER: StmafesP TP R pssic

AlhBXen 4 htiagl pﬁépd?ﬁtldﬂshﬂ'rgrdvhtﬁﬂ@ﬁh&& GaRh3Aeebéd discussed herein as
alleviate the s tons of 1godystrophy as di scussed

hgleasnthaprolieo wisiobesesefkapiyigr afto §iatingowiel apfe. udHpiter™ and
% H@)alﬁ)aayrg %(HS% t3 ﬂ{o%la %f Qgg]n_rl] Pt%tagtr e&dﬁl&lﬂa[agn ‘é{?ﬁfehé‘ g
ents con nuousl ally asli s as S. C.
Id@lr@@tsitms at@rdipgrid méspresfent inefittorf will bey@anay commion route so long

cont enpl at ed t hat th conbi ned therapi es ich enpl oy, .
e SRt 1B iEees aed lable Viadldt roHe gff@é %ﬂ@@“ﬁh ﬁ@ﬁ%%rg)%%ﬂm are
g[% 11% LoV Gra Y Ghim MERiRE 'Ho%iﬁ/eﬁ \é\hielr %m‘f\%ﬁbﬁ‘él%'étes of

mn| stration I's contenplated, it nay
okelmmlah’anom g ,e@ssﬂocumaemnmitnawotuh,snap@rmhb mnttdmslsclar

S torrB of |j ph re.alleviated, O, co
SHER ARy s onaP Rite Bl T h B GG ni pfianFtimonary
go &R rAEHsB $8rdsbE SWSiAAC GaAN a4 $agihdl, biStransdermal delivery,
undérstood that the suitable dose of a conposition

s byrstirgigaltimplansatinmens @rparticples §ite also wdy bedispé nertigplerly when oral
SRR ORR PuR s A0 frofnchll SEARL SPh sirfldhse or o

tp’l@tﬁhﬂjeﬁitdosa@dvérfhepdﬂﬁﬁtﬂfﬁnﬁ the effect deSI red.
However, the nost preferred dosage can be tailored to

the indivi dyaé asiiky d%ﬁ&ipouﬁ&s in%y Bé‘?%p&fe‘dqgr adiflinistration as solutions
det ermi nabl e by one of skil he art, w thout undue

eolpieeei basepnphasmacalegisally pm:eatalb?,ﬁ sakiy i valsr aifabbt mbved voth a

B

tglycﬁb&oﬁ Gigei c}ﬁﬂjt&thﬁéné glycslacdndtmgaireeihtresiyndi oils. Under
adm ni stere n mul ti Ie doses or in a single dose.
THAnaBRpRISIEeRsY sﬁpaageo@ dshi THPSSEPRATALANS (FNBH § Preservative to

O&Q«J,e%]%é Wi bR n(?%}%g%a apeutics directed to the

I Sease dlrec er synpt ons thereof As is

apparent fr ?H‘? RE dl s %Ic'flor%] sRlif efo?@%o%qrgg?tﬁ us% Lffle sterile

broad aspec FeSent ron ¢

Cdqubdnepdol@iilsiof dlidpertidis aad @’&Eﬁ)&l Poddednfdr ey aQanoraneous
conprising a first conposition that contains a

wt h
eFRRSAROR Of ﬁmllﬁtmﬁﬁtablérsal%wgé eb%peéaﬁ%sintq BreSesihe Form must be
CRahN nﬁls%é‘ﬁhﬁ{ @%E@ g}ftgﬁﬂ{ﬁ?taet-gggg}?&%%ﬁl LP% Bsts. It must be stable

conposi |ons S or mu
phﬁlkﬂﬂfeeimdﬂmlns ofmpasfatunasnd storege andimast oy preserved against the
appr iate for i vo applications in su

‘;1% aqt}pé\r%nﬁplégoor@ﬁgﬁzsa|spgjl a c‘gerwapg ?@}&1 il pe carrier can
g{/efigﬁigxgﬁ og gm\%e&%idﬂ 2B§iut \@ntAhi8e &5 8-4hAL] Watkf, @BaRbl, polyol (for
example, glycerol, propylene glycol, and liquid polyethylene glycol, and the like),
suitable mixtures thereof, and vegetable oils. The proper fluidity can be maintained,
for example, by the use of a coating, such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants. The
prevention of the action of microorganisms can be brought about by various
antibacterial an antifungal agents, for example, parabens, chlorobutanol, phenol,

sorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
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other inpurities that could be harnful to humans or
animals. One will generally desire to enpl oy

wappsopi@t e salts and buffers to render del i VRCEP2005/000758

vectors stable and all ow f@ép uptake by target cells.

fers als o) e nant I I
STk Ry datbramd SR P R EE FhisBE fihvetigy of e
tifiectRbRS®Aiposean tadbe BRUPHH sbeuely etfuseld the c@ﬁ@dﬁtloﬁfof agents
each of the therapeutic agents being used, dissolved
stelagingrehsgationnfos erapieatlEmiiER MAposewelst s geladiar r i er
or aqueous nedi um Such conpositions also are referred
to as inoc u$Tar116T1hEC‘r:§1hf%®élﬁbpih averipreleared bmnoprmratmg the active
OABREE) SO o SERBMER et RSS! Dl g e
ahdredi@hfs, en@fne@it@&ébdi)@t Mqtiird‘d@ aslidvidsbyhiledted ster1hzat10n
adm ni stered to an aninmal or a human. As used herein,
qﬂmamihfe dSPPISHINS WraRrepared by icomarptine the yaroesierdivgd astiye

0

a}}rléreﬁ qﬂ{o stgllﬂgRIgh?ﬂ% ﬂ%ﬁg ?bgtalél%?@é Balﬁgc;cth ol?ﬁl %1051 rr]naadlum and the
ab@.ﬁll’ddt (bt_hdir 1dgied)€lnthg?r@g&]ﬂﬁss eﬂmdeftattel dboke.. InTthe caseofaferile

such nmedi a and agents_for. phar t| cal iV
BEE 0% s epERROK PEAIRTLE P FRbI Pl ik DI fratse gpetids of
%ﬁ%)a? 1 e LB m ! @?ﬂhg Ien?cli gﬁ%‘%ﬂiryin% bR WLy Mldtdhowder of

apeuti c conpo s use I n therapeutic
dbmmwetmgmdlems plus ate agditioead de@tqdphméwnafrymacpneweusly sterile-

cfﬂ %g %nts 0 .can be incorporated into the

%{) 71 P%?fé F?é’ active conpositions of the present

invention include classic pharnaceutical preparati

of growth hofHSFHESHFAC FoRED HRa s B GEREF SpHOdS any and
|dbed, la @rsﬁ}@ﬁ@dﬁ Qdaflf %seaﬁ’cﬁba%{%hal aﬁ@aﬂtﬁﬁa@a‘l Egentsl isotonic

tat 1 ns, as, rtor(tm and
amné abacm»non de]lalylmgelgomts shcﬂ the like. tIhe Uiéw of swlirmq!dl@ amdaagems for

of these .c stlosaccor
R e R R e ek R
tRhEAIt dnlaPHdial 0¥ ag¥dii ARbAPYiiFle WA the @éﬁx% inMRalent, its use in the
commonl y, these conpositions are fornulated for oral

dherppewiorcomipnsitions iesastemplatedr Supplo@arianhadtive dugredjenss also can
drpngocrz)%)%ﬁd 1%55 h% o . C?yloﬁsubcut aneous, I ntravenous,

ramJ | ntrarramrary

|ntraper|to eaI ntra cul ar

et r obul bar! W{ﬂ%@ﬁ%ﬂﬁ%ﬁﬁ %t%%a@eu IE efts gf thgugsent invention
ARAyOSS incoﬁ&&&t‘e@ S excﬁﬁ'&ﬁé an(ﬁik%li in MRULAR S nOf-ingestible
transdermal delivery, by surgical inplantation at a

pmltthwslms aQﬂtdénfaﬁﬂ@@S méyncb@hwéndn@abq prepprgeligcopprapfing the active
olé% Sdls ?Aﬂ ulre SlflnP fn a% g)n%prﬁlte sohxgentt,rs%@fl Q?E‘Eodﬁ}{ borate

ose of
solution (Dobell's Solutlon). Alternatively, the active ingredient may be incorporated

into an antiseptic wash containing sodium borate, glycerin and potassium bicarbonate.
The active ingredient may also be dispersed in dentifrices, including: gels, pastes,
powders and slurries. The active ingredient may be added in a therapeutically
effective amount to a paste dentifrice that may include water, binders, abrasives,

flavoring agents, foaming agents, and humectants.

The compositions of the present invention may be formulated in a

neutral or salt form. Pharmaceutically-acceptable salts include the acid addition salts
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plurality of doses over a period of tinme. The active
conpounds nmay be prepared for adm nistration as

waoelan7one of free base or pharnacol ogi cal |y apCEpPRS/@0758

salts in water suitably m¥ed with a surfactant, such
V. cel lul ose. .Di spersion
3?%15%? B BB ety Erpsar (e Brpab Ags afictons 2mas wiy
a&ﬁeamamfcﬂcﬁs B1bxhmpR, h$drobdAE op pHbsSPAbNC acids, or such
co i tions of storage and use, these preparati ons

coganid #eidp qg@égtgp 19,etatt@1cp .rwéﬁlgc tapg t}gerlék,qt |~Saéﬁs formed with the
rﬂe% I?Jr g?l eérggﬁs al-gg Ga B@ﬁ%}g&ﬁ:ﬁédng %Jbog 8{1%21%% &Ibelsefofr %giample

i'njec ncl'aade s us so I ons
d;bSl}D.ﬁf @b@ﬁﬁurﬁnﬁnsﬁcﬁﬁmﬂl,ecammwlﬁeﬁw hydrexidxd, ang emcmmgmm bases

preparation of sterlle I nj ectabl e saol uti r
dis dy98rapy e, (tH g thylaménss Fﬂ@nﬁo@rﬁwﬂ%ﬁn@@eéﬁeri l e and

must be fluid to the extent that easy syringability
exi sts. |t Unpstfasmulation) wlyingewillthe adpnaisterashia agnanner

Wifh & goﬁggcit%%ul%ﬁ?n Mty J?l%h @ﬁl%ﬁﬁ{ é’s%g tl‘?e%%jggﬂally

e con%an1na I'on of m croorgani sns,
kbﬁfétt@xfd ar }ﬁrfdrrﬁulrzh@lons dieeasiyr idrmhlstaad ea ﬂari:‘ai)jl Uﬁd{bsagdf forms such
di spersi.on medi um cont ai ni ng,  for

SERERDTDIC pRlons. drog redsasnprrstlegppd é*)r(eolllke ﬁf@é ﬁ?’feéFPéal
ga.ldﬁﬁﬁ%) atfoRdn ah QlegOl%O:JOYLﬁfolﬂny? Rard Décfﬂg soﬁﬁgptsﬁggllﬁ '(1335 Sitably

sult e m Xt ur eof vegef abl e ol
rhuﬁﬁemd if hedeskaty and theblequidid et fiest rerfderedeixaopiceyittbsutficient

e utore 0 S S 0 bt e B AR

dheRehSiO [htﬁﬁﬁ‘ls Qﬁla"r NRbienRls ard ftbatoseal -Etlﬁumstratlon
pr event i On of the aCtl on of mcroor gani sns can

br ought - abowlyonatd AUheAAL | BACR alﬁbmﬂrbf%hhfagﬂ%@'

agents, for exarrp , para ens I 'or obut anol
smnmbszltlan ddperstdl e p osiddble eardert Hexanides ofl prefirenay dom ®f Ihe

g{%\a\,‘\%]: }lg)rmg g CLWSQ agfﬁ:bg%ﬁll ggg%szgé %? G emi:esfél Jd(r)nrinistration
Qﬁ%ﬁé Bf bR oﬁhettml%rdp@hﬁ’@éé%cﬁm@@ ﬂ{h@%etdaﬁﬁbﬁi &ﬁ'@vﬂﬂﬁan initial bolus
brought about by t use in the conpositions of agents

cfellaw¢d11gy eionpus mfusml@to m@ﬂmn éheraneyti pirpnlating levels of drug

C?LB) ”E astsgﬁ‘ ggﬁi]]n% q%bll}natlheﬁ vin:l‘lere cg{ eCt’[lal’I?lZ fgg%ut d%sages and

td@lﬁl_llﬁl@@éﬂdh&@%lm% deferin iR d B RooR mheki el @ﬁic’t&@@ tinddhe blmlcal
vari ous of the other ingredients enunerated above, as

resgditioe af thedndividie! Bytient t ered sterilization.
Ceneral ly, dispersions are pr [)ar ed by incorporating
the vari ousThstieequengdf desing wil feneadioarthespharmecekinetic

i S et Bt R ek ReRE P oce
eihdieicatiiech] e AatidwilnBe &&€niAEd BY ©h bEskill in the art depending on
the route of administration and the desired dosage. See for example Remington’s
Pharmaceutical Sciences, 18th Ed. (1990, Mack Publ. Co, Easton PA 18042) pp 1435
1712, incorporated herein by reference. Such formulations may influence the
physical state, stability, rate of in vivo release and rate of in vivo clearance of the
administered agents. Depending on the route of administration, a suitable dose may
be calculated according to body weight, body surface areas or organ size. Further
refinement of the calculations necessary to determine the appropriate treatment dose

is routinely made by those of ordinary skill in the art without undue experimentation,
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powders for the preparation of sterile injectable
sol utions, the preferred nethods of preparation are

wo awaomode yi ng and freeze-dryi ng techni ques whPCIhER20e$/a00758

a powder of the active ingsBedi ent pI us any addi ti onal

desi r ed nt from rewou steriklefiltered
SIS A TREF O AR ntd G ThArRaY] FHasland Hichard bbdsff § et as the
peepicabiretic dafal odkerved &l Ati@slsdnuaiad cihicab®@iakent s,
i spersion nmedia, coatings, antibacterial and

antifungal & ﬁﬁxﬂfaﬁate'd%%gé@hﬁt yARGseR e thRMgH Bese ¥ established
agents and t The usé of such nedi a and agents

fapyayp Frardedgrouning évﬂocﬁ*dt:valslrmmﬁmhc@ §V1ihsrelm@amt d@ﬁ@mmme data.

8 e corabE B L 6 R SRR AR PR, hgicering

Yacorls Aviiidlie niddefyahe biétlon df@m?@b i, @{ESdﬂug sQ@BélﬁHBbmlgd severity of
Suppl enentary active ingredients al so can

itherpraeaanddhe msporsieenesrRidhs patisms the-age, gpmition, body weight, sex
A S frd a‘i’f%g{ g stek)gﬁtg%?léh% ﬁlﬁﬁ{ﬁéﬁm%foftaaﬁmﬁﬁ négﬁﬂtang other

I nventi on ncor rate XCl plrents a
Ichntchbfaf:mfrm Aﬁ smdreslarfgﬁﬁiduktbé, fnﬁhérfmﬁshmﬂommﬂll emerge regarding

dentifric nmout hwgsh .may _be re C orati
PRBIORHRe SF‘%F@F@B‘ﬁ &R¢ dation SfF%?’c} e E@r éﬂ‘i&&r‘ﬂ‘i glﬁ%sﬁ%ampg

%BH 198{1é ate solvent, such as a sodi um borate sol uti on
s Solution). Alternatively, the active

' ng redi ent I'?P%rtgﬁl e{)%o%lﬁgﬁtgttﬁg fd%tﬁ h@g\n@ﬂg SSRRdr #ot\éﬁﬁhay be

cont ai ni ng sodi um bor at r n and potassiu
bddﬁﬁllnbtefbal lﬁlnngﬁleahémpﬁ eliandiﬁrén’fsrthatrm[yplajf sivalblelivery, the unit

[d@ﬁ%) o S chf i ﬂng;érlng:s%ffé IVpﬁ%bP%&F%ﬁ Pglﬁ‘g;agglémstered
aﬁ’i?eﬁ %}éc@ 1ﬁcltuH§ b BRI ¢ %'uhﬁ‘)ele(gff Bk ip4Ri AR PladuR fermPiag Lfits

dentifrice that "may 1 nclude water, binders, abrasives, -
f(p&w oFongmbhgdintesis ihvaminggpdagsmntus, paticuluwrstdasns mcluried 0°, 10%,

%gmg’aﬁogg?&n?é h@ F@;@S n;_t gﬂ/eﬁgu I%un?é{mcﬁa doses may be

Riaktmeniichedl1bYo 4‘9@-%1&?@&&0&3& feséritelfaerebthn dédive particles.
addition salts(forned wth the free am no groups of

the proteimy V@ﬁ@e\Qpiéﬁgla?erthﬁtQBéTﬁgarMaE&ticﬁp&gﬂﬂsﬁlcfﬁg g8

such as, for exanp hydrochl ori c or phosphoric
atmatment methqzdsmfdh@ mveotiacingy bassecfulelm figldsoxdiuinen medicine and

t d.t f d
R p el ey SIS eches i SEmE pr G p Bpreferably

'Hﬂlﬁ{aﬁ%‘i‘ lo€hd? @B 88alS WO vaRrindr pufpeRsR ls€bje&t9 thdliBe for example, farm
pot assi um ammoni um cal ci um “or ferric hydr oxi des

antngle ml@dlga abws.ishsers pigs, hareqsrangdoats erimpanion animals such as
t th
fcfé):g%? %( anéxlgg Sla (ii/%%% 5 0g %r %%8 %%ﬂﬁnél?% |ur¢(1§g m&‘é%(}gts,

I"ons” W
FABWIRI guinea pigs and hamsters; and poultry such as chickens, turkey ducks and

geese.

E. Examples

The following example(s) is included to demonstrate preferred
embodiments of the invention. It should be appreciated by those of skill in the art that
the techniques disclosed in the example(s) that follows represent techniques

discovered by the inventor to function well in the practice of the invention, and thus
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conpatible with the dosage fornmul ati on and in such
anobunt as is therapeutically effective. The

wo ososb@té ons are easily administered in a varPer/gPmb35/000758

dosage fornms such as injectabl e solutions drug

I dth
SRR parT b Son i oted TaoseS Fr TRG e e gt hose of
tsRB $Ghdirk SR QM liEh DSF B ipkeabhtydiRIdsued, %gpﬂeﬁlafhetﬁﬁﬁﬁ&[}ychanges
and the liquid diluent first rendered isotonic with

san bp sladnin Seisperéiiopmpodieus wirishgee gisplosest Angrstiflplpganyg like or
SO| 1 érlr(e)snu?t I?ou?ag CI aglf%ms H1e sﬁlg t%n{i ggoFﬁerbtfrtﬁé/%Q?r%f’dn.

ranmuscu neous a errtonea

d trat U f d di
s s ) i R3SLuLS SRR 08 0.0 a0 01

%ﬁ%ﬂtﬁs@'o@ HORART @fat n@fﬁf@{ 8inRbmp beHANDBS, MekEmetuftatehumps,
growt h hornone and the statin have been di scussed

D adH!@SléYl ansk peripheral mhuscleawasting @ssogisécdowith datigues alengewith
2 \L el %fgp?e'f"s‘%}a]l{ﬂ%%{%ﬁeg S crho?egteg)&tar%élgct?ﬁwfor the study.

con i nuous 1 nfus

[I?;SLE‘L ; tﬂﬁw"ﬁ%ﬁi’eﬁﬁ%&sﬁé&iw § i ugieq i potients ata dose
r223di, | ymeRial Bi%at8éd 88y i(YBefQTRaattRdRE NG mgsaaryadoumrbe used).
regi mens as determ ned by good nedi cal practice and

tAtghe bing Gk, tb@ netients aregfeataovithdistafiaiap desageamountpied0
h egu - cl‘}{cho nlﬂgrev& (%Ijallg.e gﬁ{é oga}%t oﬁ@?%g@ gx'l ﬁl%ta'vgrage
n he utes o

Yeters: of e agents
&ﬁ)ﬁé of éi&t[rﬁcﬂﬂugmonTrh@nDp&drﬂiﬂﬁsteﬁB@fdl‘at@al.ipélﬁﬁl purpssetl| Ehe patients
will be determ ned by gne of skill in th

t
dEpEaEFBehon ﬂlrﬁereglmﬁref%ft 46 m%t@t%nétm@ﬁ?%gfge‘f% two weeks for
Dl ARG RS o) 3B B BRRLARIS Reliepts are reated with
Q‘nst rk@Htamd Jﬁ%sﬂlﬂﬁMA)ftqmﬂ 1hdths 4FtaBle impeaveprmit imdather ei n
ref erence. at.i on fl th
Styarttetave S 250 ryCton i gle hippyshiensdod shdpminal
é‘l‘ﬂ? Wik nb Bhatl g¥®h ﬁérﬁﬁ{e@HQﬁoogglsth}ﬁng bdeRiis ey &nma&NSatment

pendi ng on the route of adm niStration, a suitable
dmtelhﬁﬂ athd stet. clntlintiddala cessivin g Gld ob @tdvn weing i9p nOb@terence as

S RES bt YA Suhlihh RESseRS D A peled hlfany.
twehftBidre 4RABR, il thetd wWeelno dmd@tehycﬁdﬁgmnqetaq)b@dmt ynd blood
skill in the art without undue

dinids: deapite 2t 1 Wm gais o dpbitpympss. | | ght of the dosage
i nformati on and assays di scl osed herein as well as the
phar macoki nét pffedisic sreabyentweith the nzatheds| of the preserdinvention is any

clinical, tria pr e _dos
ottt Benete s R RAC I Rar S80S ol Bt gyl
Q@hﬁisﬂy NPRGerbb1POdle FeRURKISN M si6O B AEhh&S o\ﬁ/btlffalbﬂiuﬁi/z’tml truncal
dose response dat a.
adiposity that is seen with the combined rhGH/statin treatment is greater than that
seen in patients with HADD'S that are treated with thGH alone (Torres ef al., Abstract
32164: 12" World AIDS Conference, Geneva [Abstract 32164], 1998; Torres,
Abstract 675: 6™ Conference on Retroviruses and Opportunistic Infections [Abstract
675], 1999; Wanke et al., AZDS 13(15):2099-2103, 1999; Mauss et al., Antiviral
Therapy 4(Sup 2):27 [Abstract 018], 1999; Engleson et al., Antiviral Therapy 4:(Sup
2):11 [Abstract 006], 1999; Engleson et al., Am J Clin Nutr 69(6):1162-1169, 1999;

Milano et al., Antiviral Therapy 4(Sup 2):41 [Abstract 042], 1999). Torres, Abstract



The final dosage reginmen will be determ ned by the
att endi ng physician, considering factors which nodify
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activity, severity of the damage and the

r a ness of_th ti th di t

S5, PG PHRETEE of Bt irat S Qmergacnereons a8k 6751
0f998Mas Iréﬁc%a itR&Y, by 6B RdntR] MOHShérapy asseand 496 b@ﬁg/day
clinical factors. As studies are con ucted, further

. aagr@ﬁmtly serupps Mheesien and firamessioiopEalp hepps.and redisagisuncal
a%Y 3{5% 9&5}?&4%‘1‘%%% ge{lgﬂi{eﬁﬁg{@gg?t@ﬁw?ﬁﬁ% Iéa{t grreg \Rfagé‘%l%?eased 5

t1ons

h@ I‘IOW €Tlete Weletio ﬂgﬁifﬁ:hﬂt dreyniistenchiangstiebedy wighg, total body
gene therapy enbodi ments that enploy viral delivery,

tik o Rlopd Haide dr%‘}lgﬁhe HeatBSPEREwd n terns of the dose

of viral particles being adnministered. Viral doses
include a pealidctivplys tlwmml@nceéfstudms@steil)abfwecde@gormrate that

SR L T LR FRPOALTEL  nin
Jlig% 31?6 m%paftqayllﬁa é 21994 Wibeﬁigslgﬂlﬂ&.ﬂnvtvlhy]l@dﬁces HBAGoilly

u artil cl e oses . e
meumeha@)i fef compateddo %ﬁ@%}@ﬁg@pw eégﬁ%ﬁ]&f@ @51%‘3@ has been
R%B%% Biued § d%rh napglrﬁRWa%‘Rb 3} gd AI@%‘BKD?) 20992103, 1999),

armaceut | ca conposi tions and t'reatne
txhs;:erail udipbsin(Bregjesoe eu gbfAntivinal Thelods 4¢8up @)rivh [Abstract 006],

Db r LaRTein et g oy AR OBPBT EPabI) BOTEARIS 6l Hor DS

ar( R 4): ﬁgr W%)ebhffé‘lbmuﬁiﬁ(ﬂ%% Assbestisal 1zt yagld AIDS

exanpl €, farmani mals including cows, shee

Homorsnien Gegoet bAbonpsich 14ATriaasssuah Abscisyer sl
TR Re B0k s SRE0BPbIR 1, RATRAL QRBP4 51959, and
%ﬁ&&ﬁnpom@smn@mﬂ b ol staghiralSTIhbB kB ap 21:91 kKAYsteiee842], 1999).

R G R I I B

ANl AR A Bt s g o

e hPt2908)2105at 995% lE]nglwoﬂ enrieslenvirbietenimuesSup 2):11 [Abstract

o188 Eaclesh sttt Bt Mt (HBELIA b 63y gEase of e

ts@atﬁp(ﬁﬁé bl ﬁ({ 1B5§51? %tﬁQhGprs‘ SxpQied tto%egﬁ@i‘étéff‘e%‘clve in reducmg the
However ose of skill in the art should, in Iight of

t stymmarmsemmdysu'bpisu r%;rtlappt scioatempldied thahithe stdtangasbe
RS e RS BEE i FREb P S et

produce the therapeutic effects.

Collective side effects of thGH administration include swelling of the
fingers or paresthesia due to tissue turgor, a few transient elevations of fasting glucose
and triglycerides. It is contemplated that the use of the statin-based therapeutic agent
may ameliorate these side effects of thGH therapy. At 12 weeks, total cholesterol and
fasting triglycerides dropped significantly, while HDL cholesterol and glucose
increased, but none of these changes were deemed clinically significant (Engleson et

al., Antiviral Therapy 4:(Sup 2):11 [Abstract 006], 1999; Engleson et al., Am J Clin
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simlar result without departing fromthe spirit and
scope of the invention. AIDS patients with a history

wobkoosongié er m use (an average of 12 nont hs) of PEEBRI05/000758

that mani fest synptons of BADDS, incI udi ng buffal o

R R G TAT (5 LEPRY BB e BRBET MBR AP EpL e

RlaasieBtid Erzgines HalelBsenaféredd. chol est er oI are sel ected

for the study. Therapy with rhGH (SEROSTIMr)) is
initiated iA)QJhhd@nhfRttHondtndoflBSthodt dBclsed dndBAREM herein
subcut aneously (other concentrations, e.g., 6 / day

cwanlbd rrm;le @séexecuted withowamdue pxrerimenéationtin dightofthe present

REHER "ile FpEbdbistidsha i B Rl Rl

bas@tbednin tdigisdPiefeged %Bodlfneﬁtsait lvmldfela@ﬁaﬂéﬁnmsunbse of skill in
adm nistered for antilipem c _ purposes, e patient
dhe aridhas variatiansonayt bg appliediinihs ceayopitipa andipt methgdgiand in the

r@?&%ﬂélo? 1?@1b éﬁcte‘@?st se@tlhg FHe déifc[aeg%’@g%rﬁez%@%{%ﬁu deepartmg
tﬂt@ﬁtl&cbombélh g;pmt amchﬁdpanﬂthje istensibat Muore é@éo@ﬁcﬂlymj il de

not abl e i rovemsnts n fat i sfrj but
2PDYEY, hECAFERTL A BICh Tt ﬁ% ngvﬁféw slai aoviﬂoglcaﬂy related
3199595@ ﬁﬁ)'stngﬂtécf for R geRR délé@’ﬂﬁﬁ hefiP YR R Slme or s1n111?]r results

| 1 podystrophy is seen In the conbined treatnment wt
r\|v|®4k1 aadclyewd. nAlllsnehi mnldl@ass@sh@l@etsuandmgodaﬁ@moms aspeaemtrto those

ARTERNIE TR I T AT —

Vgglcgﬂh&{ WeiR ppeRd&l cldhd. t here were no consi stent
changes in total body fat and blood |ipids, despite

5-10% gai n 1. fe%reﬁcfe%%ltg@ﬁ&ematﬂrcﬁf hEG! to'ie kRt tfthey provide
with the nethods of present | nvenfl on is any
e aplazy p@@a@mab pr @uhelt Ch?éal§l sepplementandtof thpsmses fortf hereiheare all

buf f unc sity. Preferably, the
o BER B egr et S HRE8R0t Y but ol o hum and
truncal ad|p05|ty that is seen with the conbi ned
rhGH/ statin treatnment is greater than that seen in
patients with HADDS that are treated with rhGH al one
(Torres et al, Abstract 32164: 12th Wirld Al DS
Conference, Ceneva [Abstract 32164], 1998; Torres,
Abstract 675: 6th Conference on Retroviruses and
Qpportunistic Infections [Abstract 675], 1999; Wanke
et al, AIDS 13(15):2099-2103, 1999; Mauss et al,
Antiviral Therapy4(Sup 2):27 [Abstract 018], 1999;
Engl eson et al, Antiviral Therapy4:(Sup 2):1 1

[ Abstract 006], 1999; Engleson et al, AmJ CHnNutr
69(6):1 162-1169, 1999;



Mlano et al, Antiviral Therapy 4(Sup 2):41 [ Abstract
042], 1999). Torres, Abstract675: 6th Conference on
woreiosovidnases and Cpportunistic I nfections [ AbBCT/BR1005/000758

675], 1999, has reported thBat, by four nonths, rhGH
t herapy dosed at 4 to 6 ngﬁﬁﬁglﬁggnificantly reduces
t he size and firmess of b 1 hunps, and reduces
R& ncal |ty, with no change in periphera

E% §P? S“while fat free nass increased 5 to 10%
There wer e no S|gn|f|cant or. consi stent_ ¢hanges i .
body wei ghtl; t ot%meﬁwéw flggating a h&}méaéuf feng &oman #hgormal lipid

t

B B i B iR e g
@&ﬁ%ﬁéﬂﬂ%{mmhyMEd@ﬂwustmnedg@ubcutaneously, in doses
ranging from3 to 6 ng per day for 12 to 24 weeks
significantly reduces abnormally accunul ated fat,
conpared to baseline. Specifically, SEROCSTIMr) (rhGH)
has been shown terRdbEE ofBIdRAT Nvher@id dalld §Mdnbasedtagaht, and
Al DS 13(15):2099-2103, 1999), vi scer al adi posity
cEdgrewdrhasmong aremievided i a Jnaleahprmaqestipal zpmpodition.
[ Abstract 006], 1999; Engleson et ah, Am JCUn Nutr
69(6):1 162-1169, 1999; Mauss et al, AIDS 12(Sup
4):145, 1998), buffalo hunp (Torres, Abstract 32164:
12t h Worl d 3Al DS Tﬁanﬁﬁh@hoécla'ﬁemewhel{eﬁbﬂﬁd statin-BAddBldlgent is

1998; Torr tract 675: Gth Conference on
RERYIORA PAsdst B nwasfaﬁ w&oﬂswopmﬁéﬁd&ﬁgw REfogg s provided
& @seco%%%%ﬁvma@@ﬁhc%?bérﬁﬁééﬁtﬂ)ﬂ pomas (M lano et al,

Antiviral Therapy 4(Su 141 [Abstract 042], 1999)
Therapy with rhGH (SERCSTIN(r)) al so increased | ean

body nass and body cell nass as quantified by

bi ol ectric dan I .
13(15) : 20934 2103 TeFegled B gr%gh%‘\%%t Sa?‘ﬁxﬁf}”{’/thﬁﬁaﬁone 18
TagmﬂﬁmHﬂgﬁﬁunhghmik,[Abstract 006], 1999; Engl eson et
al, AmJCHn Nutr 69(6):1 162-1 169, 1999). The use of
the statin drug in conbination with rhGH i s expected

to be nore effective in reducing the synptons of

| i podystroply. Fyfth&hod bFcla ﬁ%qo%&@fﬂ ai& grc;\zl&ﬁthohﬁ&w has been
statin may be effective in reducing the désage and
fiscdatad froyn of aninéH adm ni strati on needed to produce the
therapeutic effects. Collective side effects of rhGH

adm ni stration include swelling of the fingers or
paresthesia due to tissue turgor, a few transient

el evations @f fagfeim@hed UEOHEN ANIhbfeiDéNE statidased dgehtSis a
contenpl ated that the use of the statin-based

tlpeastppa e iadovigetin apglgg.anel i orate these side effects of
rhGH therapy. At 12 weeks, total chol esterol and

7. The method of claim 1, wherein said statin-based drug is
selected from the group consisting of atorvastatin, pravastatin, simvastatin, lovastatin,

and fluvastatin.

8. The method of claim 1, wherein said abnormal lipid

distribution disorder is non-HIV-related lipodystrophy.



fasting triglycerides dropped significantly, while HDL

chol esterol and glucose increased, but none of these
waebasgesiser e deened clinically significant (Epgi/#BINN5/000758

et al, Antiviral Therapy 43(Sup 2):1 1 [Abstract 006],

1999; Engl eson 69,

1999). No di ¢ ?%}rﬁ e%‘??]so‘é gélhg%&eg%ag% %ﬁ%"%ﬁ@ fpit

eliaMbitesh mmdéﬁghnﬂlwn&yMam‘mable;ﬁd distplouticectisoAtiér. of

t he conpositions and/or nethods di scl osed and cl ai ned

herein can be nmade and executed w t hout undue

experinmentation in |ight of the present disclosure.

Wil e the cquposyhd RRoaRE cHeh 0 deRin §4d SIIVONEALd Mhormal

have been described in terns of preferred enbodi nents,

i lipidlisiritineion disardsmtis sebectdsbsemdhe athelogeiin dyblépidemiat hat

o PRBne Ve T R s P e e LB et 305 s
AfpobhfeiiRhbRste b SAd 186 as 6f Mghidehattligtppatein dhgldsteedl

the concept, spirit and scope of the invention. Mre
specifically, it will be apparent that certain agents
whi ch are both chemcally and physiologically rel at ed
may be S’Ubs’ltlI t Ut’fﬁie Ing 1}0‘&'?)? RgaNL YR %A g@ﬁib rn?élﬁf sts a
whil e the sane or sim resul’ts wou Achieve
Alylpsam hsssiciatddanits dadtict vdlesd adigosindi fi cat i ons
apparent to those skilled in the art are deened to be
within the spirit, scope and concept of the invention
as defined by the appended clains. The references
cited herei t hrpygheiod Jreldike 18%heRin $H@EyhP@ih is selected
provi de exenpl ary procedural or ot her etal¥

Sfupp tengnva eynsissingnd sesuiatresigiands, b@av@f:l«h dysfpactign, loss of first

CIfI aII I.ncor por. at.e b

UREE 1T st LSRR By (BT R E e ous
d%lﬁcfo@é pft@uﬁﬂi@{neﬁﬁesai%%ﬂmhedgeﬁbﬂs di stribution

sorder, the nethod conprising adm nistering to said
subj ect a grow h hornone and a statin-based
t herapeutic agent. 2 The nmethod of claim 1, wherein
sai d statinppas eﬁh dapdisal 1d LR Bai i QLTRAS s %f?erlng from
provided in a S|ng p arnaceutlc conposi tion. 3.
TheperPeDlabetenf cl aim 1, wherein said statin-based agent
is provided in a first pharnmaceutical conposition and
said growh hornone is provided in a second
phar maceuti cal conposition. 4. The nethod of claim1l,

wher ei n sai g, gr oyhimRHodTR1diM 11, wherein subject is further treated for

diabetes, the method comprising administering an insulin secretagogue.

15.  The method of claim 14, wherein said insulin secretagogue is
selected from the group consisting of a sulphonylurea; tolbutamide; chlorpropamide;
glimepiride; glipizide; glyburide; a meglitinides; repaglinide; pramlintide;
morphilinoguanide; acetylcholine; a muscarinic agonist; carbachol; bethanechol; beta-

L-glucose pentaacetate; chiro-inositol; myo-inositol; GIP; GLP-1; and Extendin-4.



reconbi nant growt h hornone. 5. The nethod of claim1,

wherein said gromh hornone has been isolated from an
w@niosmb4916. The nmethod of claim 1, wherein saiBCT/EP2005/000758

statin-based agent is a | ov&statin or a Iovastatin

anal og. 7. .The tho |.ai erein
statin-baséd: dr 5[3‘ fléﬁnfl%’o‘ﬂﬁ%}ﬁ]@ S&’rdol&ﬁmm secretagogue is a
%Hfghﬁ,‘o's@geﬁ%hdéﬁt‘i’ﬂs\ﬁﬁﬁE@&ét&go@iea\e{ﬁ@’é}@tdoﬁlblﬁédwt afin,

| ovastatin,” and fluvastatin. 8. The nmethod of claim1,
wheimtaring baid gmjh hetmaneptitigiasd insylinisetrci@Eegiedupdyess insulin

n-H V:-rel at e o f i m

P e S RN e it el TR flabod
ichardttetibtiésnatiateaacedbikeliioad d bf Ploduclhg hypdglljlde(ﬁﬁa.
di sorder. 10. The nethod of claim9, wherein said
H V-rel ated abnormal |ipid distribution disorder is
sel ected fromthe atherogenic dyslipidem a,
hypertri gl yeeri I
ol evat ed | tyel sdﬁ?@t@dﬁi‘?ﬁﬁ k %‘3?? i %F%&nﬁ%ﬁitﬁ%@gr treated
amith leptin.| evel s of hi gh-density |ipoprotein
chol esterol. 11. The nmethod of claim1, wherein said
subj ect manifests a synptom associ ated with di abetes
rel ated adiposity. 12. The nmethod of claim 11, wherein
sai d synptom i s Seleppeast Apamibhecdn oupbRarish Sty fof an
insulin resistance, beta-cell dysfunction, |oss of

fabpermab Haiskdistrsutiondisedere pigreoniDepiEion §MGFiSHISs e
tolerance (I1GT), elevated endogenous gl ucose
producti on, excessive fgsm@nmmm@rspnsl@ am@m’mam@eromh
f claiml ere aid subject.is suff from
B e e L
subject is further treated for diabetes, .the b %f dd
conpri si ng adm ste,alsﬁ%org}lc?rﬂg%ﬁlﬁlquoé%ﬁr&l%%é@ ged drug in

ThihaRiRadcaly a%@gtmleléamwee&@ip%rﬁ af dithdsul i n
secretagogue’is sel ected fromthe group consisting of

a sul phonyl urea; tol butam de; chl orpropam de;
glinepiride; glipizide; glyburide; a meglitinides;

repagii ni dego praffll ity a&%tlc@%méa{lﬁp ANlSein said growth

acetyl choli a misc
b@hha;ﬁeﬁﬂdbdald higdrabased drug are formulated in a single formulation.

20.  The therapeutic agent of claim of claim 18, wherein said
growth hormone is formulated in a separate formulation from said statin-based drug

formulation.

21.  The therapeutic agent of claim 20, wherein said growth
hormone formulation and said statin-based drug formulation are formulated as

injectable formulations.

22.  The therapeutic agent of claim 20, wherein said statin-based

drug formulation is formulated for oral administration.



L- gl ucose pentaacetate; chiro-inositol; nyo-inositol;

G P; GP-1; and Extendin-4.16. The nmethod of claim 15,
wob@ser4vicai d i nsulin secretagogue i S a non- gl BCDER2005/000758

dependent insulin secretagégue, and the conbi ned

effect of admnistering said growth hornone, statin

and insulin secretagogue produces insulin rel ease

patterns capabl e of attainin ase, dependent.

- phasi c igl easdSchePREY @r%gg{‘ﬁg@?%nt# “@H’Eﬁf’é&md statin-based
'drﬁgis aNeesiGh RRRUHEIRANGYMOY! yceni a. 17. The net hod
of claiml1l, wherein said subject is further treated

with leptin. 18. A therapeutic agent for use in

conbi nation therapy for an abnormal |ipid distribution
di sorder, id t
conpositio %ac onpr :%Et?‘gga})%&&e ?g%&j Ciél{}lgzor’ gvv&eﬁe %S %%%ﬁagn'based
alrpharserced fioaathk yrags eatsalibg of atorvBtatinepeiptatint, stivastatin,
di luent; and b. a second conposition conprising a
é?ﬁﬁﬁﬁnbﬁ§éa“@ﬁ6§“|n a pharmaceutical ly acceptabl e
carrier, excipient or diluent. 19. The therapeutic
agent of claim 18, wherein said growh hornone and
said statin-based drug are fornmulated in a single
formul ati on. 20. The therapeutic agent of claim of
claim 18, wherein said growh hornone is fornulated in
a separate fornulation fromsaid statin-based drug
formul ation. 21. The therapeutic agent of claim 20,
wherein said growmh hornone fornul ati on and sai d
statin- based drug formulation are fornul ated as

i njectable fornul ati ons. 22. The therapeutic agent of
clai m 20, wherein said statin-based drug formul ati on
is formulated for oral adm nistration.23. The

t herapeutic agent of claim 20, wherein said
statin-based drug is a lovastatin or an anal og

t hereof. 24. The therapeutic agent of claim 20,
wherein said statin-based drug is selected fromthe
group consisting of atorvastatin, pravastatin,
simvastatin, lovastatin, and fluvastatin.



