WD 2005/ 097163 PCT/ EP2005/ 003707 OLI GOPEPTI DES FOR REDUCI NG ELEVATED BLOCD
UREA CONCENTRATI ON 5 TECHNI CAL FI ELD The invention relates generally to
bi*ot echnol &% 2004187 1fbre specifically to conpositions havPalEP2005/003707

i mmunor egul atory activity, which conmpounds include particular

ol i gopepti des derived from human chorionic gonadotropin (hCG. 10
BACKGROUND U. S. Patent 5,380,668 to Herrlon (Jan. 10, 1995), the contents
of the entirety of which are incorporated by this reference, discloses,
anong ot her things, various conpounds having the antigenic binding
activity of NhOGo [ e Ql/8ePeRkl dedcnfl SEo380 LDRhlikRtondherhooed
generally for use 'in diaghostic net arious patents and patent
applications to Gallo et al. (e.g., U S. Patent 5,677,275 (correspondi ng
to WD 96/ 04008 Al), U. S Patent 5 877,148 (al so corresponding to WO

96/ 04008 AI) WO 97/ 49721 A, 504 (corresponding to WO
97/ 49373) U S. Patent Appli catl on %ﬁ%ﬁéégDAl (also corresponding to

WO 97/49373) , U. SThRahetion, &%s%eﬁangrtbaﬁmBMtdlogﬁ&nHQnm SetidR4lBre U. S.
Pat ent 5,997,871 (corresponding to WD 97/ 49432 .. Patent 6

20,
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thi ngs, "inh I'ting ection,”™ "treating or preventing i nfection,
“treating or preventing cancer,"” treatl ng or preventing a condition
char act erh zed by loss of 25 body ce "UNTBreati ng or preventing a
condi ti on associ ated wi th pat hol ogi CAI angl ogenesis," "treating or
preventi ng hemat oph$ ePatent(ieﬁ(DﬁG@rtoﬁerrom@aml\ﬂolg%jethetdmtam/of‘theempm’nyjl ng

bl ood cells in vitro," and/or rovi di.n od cells to
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Publication RNem m&?’h%ﬁgg@e%tlgéﬂ@bbﬂnﬁh@d aé’tht)J ofBCRO00Bhe IMgbpeptides

| nt er nat i onal PubI i cati on No. 1/ 72831 A2 ‘Z’OBUbl i shed Cctober 4, 2001),

and U.S. Pat difcloagshibicecan aordlwd @@ﬂqraihsfor peRIobBIRGHC Methodsnl i shed May 30,
2002) , 2993011972Q/fond PHALS Nt VQiaRORpARAEER RETICENRORR A03@Y, us.
Patent 5,677,275 (corresponding to WO 96/04008 Al), U.S. Patent 5,877,148 (also
corresponding to WO 96/04008 Al), WO 97/49721 Al, U.S. Patent 6,319,504
(corresponding to WO 97/49373), U.S. Patent Application 2003/0049273 A1l (also
corresponding  to W0 97/49373), U.S.  Patent 5,968,513  (corresponding
20 to W0 97/49418), U.S. Patent 5,997,871 (corresponding to WO 97/49432), U.S.
Patent 6,620,416, U.S. Patent 6,596,688, WO 01/11048 A2, WO 01/10907 A2., and

U.S. Patent 6,583,109) relate to various oligopeptides and their use in, among other

things, “inhibiting HIV infection,” “treating or preventing HIV infection,” “treating
or preventing cancer,” “treating or preventing a condition characterized by loss of

25  body cell mass,” “reating or preventing a condition associated with pathological
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angiogenesis,” “treating or preventing hematopoietic deficiency,” “ex vivo gene
therapy,” “expanding blood cells in vitro,” and/or “providing blood cells to a

subject.”

30 DISCLOSURE OF THE INVENTION
As we described in PCT International Publication No. WO 03/029292 A2
(published April 10, 2003), PCT International Publication No. WO 01/72831 A2
(published October 4,2001), and U.S. Patent Application Publications
20020064501 A1 (published May 30, 2002), 20030119720 A1  (published



-2 June 26, 2003) 20030113733 Al (published June 19, 2003), and
20030166556 Al ubl i shed Septenber 4, 2003), the contents of all of which
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ol i gopepti des descri bed herein have inmunoregulatory activity useful in,
for exanple, the treatnment of sepsis and o her 5 di sease states and
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AQGV (SEQ ID NO 2) or 1)). Another ol igopeptide beli eved
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composi tion w11 tyBhealohibe ikl 0Bt DA ABk (0t bIBINGeA FRlog Bende oo

in length. In the case where the conmposition on
ol i gopept i de AQBYeiSEQnI(Det®d 250 calﬂmi m(aarmosmdnltrenor@aﬁyt Dbanbeattisrscsmer éach a

oroduved by o PEEPE PR im Rt EE 0 WAt CEnp At el R afitd & e
bosenti al Ly of o obent s do goE Qﬁ‘d“’é’é'ép@t“‘”m‘.“ﬁ‘%%ﬁeﬁﬁ%ﬁ%" e ot
0.25 to at}bu ffg ﬂﬁgﬁ&amyewggn&ﬁ thepgu J@EBJS@@@) as #ﬂ@miﬁ%gf.adﬁow Rgught

to be useful Feﬂfm&a&%ﬁsﬂhe\ﬁé}ﬁ% Bﬁgo&fﬁa@c@m@ﬁ&% thé‘é@dé WRéke Qwr&iﬁmvng
acute renal failure, especia

IS un ol persi st ent
oL gur i a1 s HSECISNER g Sroh B REGTHNOUR crMBRY (3516 Tp ORI oaiherss
body mass of t vel greater than
6.5 mmol per ﬁ%@@%ﬁa@?g%@%%g@%@g é?lﬁyegrﬂe@(ggglgw 1l\@h%’i nvention
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the oligopeptide AQGV (SEQ ID NO:2), the composition may be administered
orally. The oligopeptide will preferably be of synthetic origin (e.g., produced by a
Merrifield synthesis). When the composition is administered to the subject
parenterally, the composition will typically consist essentially of oligopeptide
20 and PBS (e.g., in an amount of from about 0.25 to about 10 mg/kg body mass of the
subject).

The invention is thought to be useful for instances, when, for example, the
subject is undergoing acute renal failure, especially when the subject is undergoing
persistent oliguria, is not producing more than %2 ml urine per hour per kilogram

25  body mass of the subject, and/or has a serum potassium level greater than 6.5 mmol
per liter serum.

In one preferred embodiment, the invention involves administering a
purified, synthetic or isolated peptide consisting of AQGV (SEQ ID NO:2), or an
acid addition salt thereof.

30 The invention also provides use of a composition according to the invention
for the preparation of a pharmaceutical composition or medicament for the treatment

of a disorder such as acute renal failure.



for the preparation of a pharmaceutical conposition or nedi canent for the
treatment of a disorder such as acute renal failure. WO 2005/ 097163

PCT/ EP2005/¥839HP9793 BRI EF DESCRI PTI ON OF THE FI GURE FI G PCTHRAHIF083I07 y
depicts the results of the exanples; shown are the BUN (urea) val ues at
the various points in time after treatmentswith peptides Ato F or wthout
treatnent (control). 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON As used

herein, a "purified, synt hetﬁﬁ%ﬁfﬁﬁﬁlﬁ@gﬁNWﬁ@%@@e t hat has been

purified froma natural or brotechno source, or, nore preferably, is
synt hesi zed as descFliChédzrhghiedlly. depdetd Cempesitd 6 Dihe"cxaspleseshdvar eicnthe B&fer s

to chem cal conpounds th contain or .cansist of the ol.,go i de he
o1 i Gopopt 1 de. | GLG apRies Al {hel Caions et FEe fiar deebhen h PR A to F oF
conposi tion. ThghdltieeRept (@ausmpst preferably consists of three (3) to six
(6) am no acids. For instance, the previously described preferred conmpound

could, in 8ne 15 enbodi ment be: NTAQGVCT wherein NT at the N-termnus is
sel ected fromthe group ofethiLErHESCRIBIIGROE THEMVEETIGNgEner a
% Ctermnus 1s se ectedE

protective group; and CT at the C ' : fromthe group of
smal | (e.g., 1 to SAnwsedderedi,dspupbed, ispetbetic oi0kplatedORgptide-ipag that hasgrieen 20

--NRI R2, or --N(rg-|. 2)1 -6 NRI , rel and n sent: e .
i ndependent |y NS leE:lt }e:rg rao%apji?%a ‘ﬁ’;‘ﬁo %gfr‘}rflﬁ%)g]?g&r )Sgell%‘ﬁ?fm?’ar?g‘g rg\hgx?ﬁé?r% IE—%I Bnd
R2 can be cyaclyhthadikad aleda@tbetiheire anot her. "Al kyl " as used herein, is

referably a saturated branched or, unbranched drocar bon hayi | ne to
Bl % CarborOat om. | S COmRRSRRGY 5 ub HeromntFirs dpEhapcal Sampomngy halbrilE gt

herein, is an ahasedfithe BMngQEﬁdié?Wh@é@gﬂpe})ﬁﬂ@fsq{ré@hﬁbhh%iaw KeforleQndifsiear bon
atonms, such as phenyl or naphthyl. "(Ar)alkyl" ‘as used herein, is an_arene

group (havi ng VH8tin the ppmpesitonanghe oligopeptide ‘most preferably consists of three (3) to
six {6) amino acids.

For instance, the previously described preferred compound could, in one

15 embodiment be:
NTAQGVCT
wherein NT at the N-terminus is selected from the group of H-, CH3--, an acyl
group, or a general protective group; and CT at the C-terminus is selected from the
group of small (e.g., 1 to 5 amino acids) peptides, --OH, --OR1, --NH2, --NHR1,
20 --NR! R2, or --N(CH2)1-6 NR1 R2, wherein Rl and R2, when present, are
independently selected from H, alkyl, aryl, (ar)alkyl, and wherein R1 and R2 can be
cyclically bonded to one another.

“Alkyl” as used herein, is preferably a saturated branched or unbranched
hydrocarbon having one to six carbon atoms, e.g. methyl, ethyl, and isopentyl.

25 “Aryl” as used herein, is an aromatic hydrocarbon group, preferably having 6
to 10 carbon atoms, such as phenyl or naphthyl.

“(Ar)alkyl” as used herein, is an arene group (having both aliphatic and
aromatic portions), preferably having7 to 13 carbon atoms such as benzyl,
ethylbenzyl, n-propylbenzyl, and isobutylbenzyl.

30 “Qligopeptide” as used herein, are peptides having from 3 to 12 amino acids
joined together by peptide bonds. Equivalent to oligopeptides are compounds
having the same or equivalent sidechains as the particular amino acids used in an

oligopeptide, and arranged sequentially in the same order as the peptides, but joined



aromat'ic portions), preferably having 7 to 13 carbon atons such as benzyl,

et hyl benzyl - DL | benzyl, and isobutyl benzyl. 30 "Aigopeptide" as used
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or equival ent sidechains as the particulargsam no acids used in an
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wi th inorganic acids, for exanple, hydrochloric acid, hydrobrom c acid,

sul furic aci d,CopHOBEHdHiasyatamn Whichiusentieliganeptidse Txarwlesai sush seifs ag
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acid, tartaric acid, succinic acid, maleic acld, Gnart ¢ adl , gluconi’c
acid, citric dodhbromul dctd, sulfaric agdd,qrhosphaaiciadid, bariz atid, aad the lkanShlts aayd,

panmoi ¢ aci;gd, algini ci,d, .. pol ygl ut.am c ,aci and the |ike. .Salts may, be
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urea concentration in a subject's serum as determ ned by a nouse renal 20
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for reducing urea concentration in a subject's seru I'n particul ar
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The invention also provides use of an oligopeptide having activity in
reducing urea concentration in a subject’s serum as determined by a mouse renal

20 reperfusion test, the oligopeptide preferably comprising the sequence QGV
or MTRV (SEQ ID NO:1), in the production of a pharmaceutical composition for
reducing urea concentration in a subject’s serum, in particular when the subject is
undergoing acute renal failure. It is preferred that the oligopeptide to be used in the
production of the pharmaceutical composition consists of AQGV (SEQ ID NO:2).

25 Such pharmaceutical composition may be administered to the subject
parenterally or orally. Such a pharmaceutical composition may consist essentially of
oligopeptide and PBS. It is preferred that the oligopeptide is of synthetic origin.
Suitable treatment for example entails administering the oligopeptide in the
pharmaceutical composition to the patient intravenously in an amount of from

30 about 0.25 to about 10 mg/kg body mass of the subject. It may be useful that the
pharmaceutical composition consists essentially of from one to three different
oligopeptides. ‘

Such treatment is in particular preferred when the subject is undergoing

persistent oliguria, for example when the subject’s kidneys are not producing more



production of the pharmaceutical conposition consists of AQGY (SEQ ID

NG 2). 25 ceutical conposition may be adm ni ster to the

subj ect paren Oggr]gjl’-] y or orally. Such a pharnmaceuti cal co%ﬂizlfptngfpﬂwgl
consi st essentially of oligopeptide and PBS. It is preferred that the

ol i gopeptide is of synthetic origin. Suit@ble treatnent for exanple
entails adm nistering the oligopeptide in the pharmaceutical conposition
to the pati entthemt’ @y eneusdrihounparkilepRunbodyf mbigs@nNtROsihaitorGvidh thosdhayt 10

ng/ kg body mass of the subject. Jt may be useful that the pharnmaceuti cal
conposi ti on cg??'asiasg(a’é‘még%té ‘i"éﬁ“?l %Fatf?‘%/@ﬁ?éﬁemfrﬁl PHr e WY Ter ent

ol i gopeptides. Suchrer gk RAtIohed icheRa] lehtiya anof)@fa‘?irrrﬁﬁgte‘(’élﬁﬁn& NBuSHREGC!
i's undergoing . persistent oliguria, for exanmple when the subject’s kidneys
are not produciidvasyEeNoeipoBrosiiyesr rapilEP2008/@p8da7or s mhdificuiomior

urine per RQour kil Qgr S..Of. .t he: ] , Or th ubj, ect
has a seru§1 poqteggéti”}ljémcggve gg)rgg%%t%rgﬁt%aﬁl%&gﬂ LéllgIs’%‘(balrorl 't \gr]sgae &ﬁ?ﬁ]’?ﬁ}l& t hus
devel oped chemceaitabdnatitly oc dasdaddidon rilstfermell apdeamionoditiced inbrpaxicvaid
systemcally, gopically,.or.locally.. The peptid ar its nodification or 5
derivati ve, ca{%u%‘easg‘éfpf%ﬁpg’f’&%@’ h%aerW@nBﬁ??LBypeé&lgﬂ‘& Acigy niffdc acid, thiocyanic

phar maceut i calacyd, acifieid adili carrCpibspRsridasay; agddiih an oir%lntie afiar (3Bech By fargAGt i on
with an inorganjc acid . (such as hydrochloric acid, hydrobromic acid,.
perchloric aci®dd AFdiciacidapraploninpgRy@iFlic axid, dactigacidipyeivae reds xpdc acid,
phosphor! g0 acibioni®faeitt Lichil: 96idaRkRialM. dRUEIAR JRITHE by 361Hon 3ARE &E
acid, propionic acid, glycolic acid, lactic acid, pyruvic }o{m c? oxahc aci d,
10 mal oni ¢ aciRPreaue chase c(sudi dis sadienc hpdrowideanthrhomami hydoixite, rtassipm

reaction with jaar i1C . saodi um hydr.oxi de, . anponi_ um

nydr oxi de. - pot SaoriRR RS Ca ARt BUElRh ARG Y B ES A GETR A s
di -, trialkyl sebstitded bthamilaamesindA sslebetiipeptiédaet hanof thai deeivkd ehtitéslmet ed
pepti de and an f the derived entitjes may  al sq be conjugated sugars,
lipids, other 3%8%3‘?68&“&6‘8%1 lo ﬁ‘tﬂf‘FSeiH‘B‘décP‘é‘gr 8ol ?S’Mgifgaﬂg&m@ é}ﬁf\i Mkt y
as a conj Lyat metiodén-5iel 885 echjugtabl ¥e ltRd 1QAADING: oabRhg Al i8hcldisRug Of
organ. A "substitution”™ with regard to the various am no acids generally

relate to suBS?iEf%ti ng a group such as al koxy, hal ogen, hydroxy, nitro, or
l'over al kyl onto ag «substitution” with regard to the various amino acids generally relate to

substituting a group such as alkoxy, halogen, hydroxy, nitro, or lower alkyl onto an
aromatic ring for hydrogen that would usually be present. Substitutions can also be
20 made on the alkyl chain connecting the aromatic portion to the peptide backbone,
with, for instance lower alkyl groups substituting for hydrogen. Still further
substitutions can be made at the alpha position of an amino acid, aiso using an aiky}
group.
Preferred substitutions involve the use of fluorine or chlorine as a halogen,
25 and methoxy as an alkoxy group. With regard to alkyl and lower alkyl, generally
alkyl groups having fewer (1 to 3) carbon atoms are preferred.
The compounds according to the general formula may be prepared in a
manner conventional for such compounds, To that end, suitably N alpha protected
(and side-chain protected if reactive side-chains are present) amino acid derivatives
30 or peptides are activated and coupled to suitably carboxyl protected amino acid or
peptide derivatives either in solution or on a solid support. Protection of the
alpha-amino functions generally takes place by urethane functions such as the
acid-labile tertiary-butyloxycarbonyl group (“Boc™), benzyloxycarbonyl (“Z”) group

and substituted analogs or the base-labile 9-fluoremyl-methyloxycarbonyl (“Fmoc™)



aromatic ring for hydrogen that would usually be present. Substitutions can
al so be 20 e al kyl chain connecting the aromatic portion to t
pepti de bac%%gﬁg%&w th, for instance |ower al kyl groups §dﬁ%¥$¥ﬂ?%ﬁﬂnfor
hydrogen. Still further substitutions can be made at the al pha position of
an am no acid, also using an alkyl group.gPreferred substitutions involve
the use of fluorine or chlorine as a halogen, 25 and nethoxy as an al koxy

group. Wh r egaid e 2kl ARGk kY by o8 g,amgg%geﬂdsw HaUPRaYi g

fewer (1 to 3) carbon atons are preferred nds according to th
general for rrulia‘oimyng)ﬁ%lpépmlwt f Nps, BHWnvaOG,o!M@enM&ﬁhatc f Argoodatverview

compounds. To &héq.{nng H{gtﬁg %s Ié'angn B Prot e(ﬁtd%éj AfR Vsl %%a’gﬁ}egg?ﬁ}’ég&éo or

protected if reac e presen an’’no
pepti des are a¥ei ¢& e@rcamchndoiﬁpl\zﬁa}lerﬂmf@u|etiab(A/cada;mho>Py‘ésspN&veCY@ﬁ awgnp

acid or ti rivatives |ther in solution or on solid support
Prot ect i og%gf }? EBCF a2 t?ﬂxﬁ SRS §Bn L2 éﬂ%?caPstfeék§§‘anl‘%{beF°5 X@lhane

functions suckba@@ldbh@ es@é‘rbdhﬁeablhétgylt 8F tdtiayly -abidt YALreY 6QERONNE 18} ORI " HOC”) |
benzyl oxycar bon %-ngr ou substituted anal ogs or the base-1abile

9-f | uor enyl - me¥ §lrt6t>@9c blnf;ﬁrferﬁ oEhydrogenglytiads, @%@g@mlmmmf@mwa -6
group. The Z u b y hydroge ;
suitable pr o'? [el%t Plr?gélgbrfg pglel ﬁrclz(f ?(]Et\é?ﬁcet%pg&td%k Eé; t%% @%k/s%mgtng
good over vi ew afgtmaniiored grotmsct Progecgion fsthios, zg1dvzét‘h0|ugh ok abmg,mrdemred of

Anal ysi s, nt

(Acatio o 1B oL, B0 bhy dolOirpi gy {4 R PlAct P tiey Vi IRbE B BRI ake
pl ﬁcle by e;tlersgélr)ﬂmma)dh:sci[ﬂml? m){ia‘mme@gdest)la\mhﬂsiab‘squh@d @iéiglgy,lge GEEil[ﬂIMire or
et aci abi,l e s Like t..  buty , . substit enzyl esters
or Kydrogenol i & Pf?é Chtmisan s 1 0 o R iR Shie carmesyt o8 obt
lysine and gl WhagiitbBr prSdReddt axﬁrr@Cddi’dsC&npép%HSS QArﬁfaﬂeHﬁédégo hR amde mixed
aforenentlonedglg])roup Protection of thiol, alth oug/ not al

required, of 2oNyliki aFtiNs, eﬁﬁr@d}marm@mﬁfz d&qtqub egpasiply wath th&k%d uuaz:@f
using a vagi ercbftagtlcr eagenhg Suc?ac%ﬁuiarﬁ% gﬁ‘é&'iﬂd;md in, ;gxl;%]upﬂpt' deshgg(?,)

Anal ysi s, Synthesis, Biology Applie emstry
331-344 ( 1987)1-N%hydﬂ‘at<yhﬂmzothat¢ie, carlﬁ)dnxghtoxgmum -ipfide,t he 3slwdra)bj ¢-cquoe,ect ed

am no aci ds OrdiRe Idf§ b%ggotztxgzklge plllah %ro% § ggrb%%e%%& fﬂ dlcar-boxylmxde Also
the anhydrides of phosphorus based acids can be used. See, e.g., The Peptides,
Analysis, Synthesis, Biology, supra and Pure and Applied Chemistry, 59(3),
20 331-344 (1987). '

It is also possible to prepare the compounds by the solid phase method of
Merrifield.  Different solid supports and different strategies are known see,
¢.g., Barany and Merrifield in The Peptides, Analysis, Synthesis, Biology, Vol. 2, E.
Gross and J. Meienhofer, eds. (Acad. Press, New York, 1980), Kneib-Cordonier and
25 Mulien Int. J. Peptide Protein Res., 30, 705-739 (1987) and Fields and Noble Int. J.
Peptide Protein Res., 35, 161-214 (1990). The synthesis of compounds in which a
peptide bond is replaced by an isostere, can, in general, be performed using the
previously described protecting groups and activation procedures. Procedures to
synthesize the modified isosteres are described in the literature e.g. for

30  the --CH2--NH-- isostere and for the --CO--CH2 -- isostere.
Removal of the protecting groups, and, in the case of solid phase peptide
synthesis, the cleavage from the solid support, can take place in different ways,
depending on the nature of those protecting groups and the type of linker to the solid

support. Usually deprotection takes place under acidic conditions and in the



anhydri de, acti ve ester, or carbodiimnde nethod especially with the

addi tion of %) taI t| c and racem zation-suppressing corrpounds like

- NN hydr oxYH zoI e, N hydroxysuccin-imde, 3- hydroffrl}nl&ﬂw‘@3w7

-di hydro-1, 2, 3- benzotr| azi ne, N-hydroxy-5 norbonene- 2, 3-di car-boxyi m de.
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i nvention cou ccor
and culturing the host cell thus transformed. When a eucaryotic host cell is used, the

compound may include a glycoprotein portion.
As used herein, a “functional analogue®” or “derivative” of a peptide includes
an amino acid sequence, or other sequence monomers, which has been altered such
20  that the functional properties of the sequence are essentially the same in kind, not
necessarily in amount. An analogue or derivative can be provided in many ways, for
instance, through “conservative amino acid substitution,” Also peptidomimetic
compounds can be designed that functionally or structurally resemble the original
peptide taken as the starting point but that are for example composed of
25  non-naturally occurring amino acids or polyamides. With “conservative amino acid
substitution,” one amino acid residue is substituted with another residue with
generally similar properties (size, hydrophobicity), such that the overall functioning
is likely not to be seriously affected. However, it is often much more desirable to
improve a specific function. A derivative can also be provided by systematically
30  improving at least one desired property of an amino acid sequence. This can, for
instance, be done by an Ala-scan and/or replacement net mapping method. With
these methods, many different peptides are generated, based on an original amino
acid sequence but each containing a substitution of at least one amino acid residue,

The amino acid residue may either be replaced by alanine (Ala-scan) or by any other



reconbi nant DNA net hods. Such nethods involve the preparation of the
desired 10 ol igopeptide thereof by nmeans of expressing reconbi nant
polynucleot“ﬂ%ﬁgﬁﬁﬁéﬁce that codes for one or nore of thddI¥F8pdIeETddes in
guestion in a suitable mcroorganismas host. Generally the process
involves introducing into a cloning vehicg¢e (e.g., a plasm d, phage DNA,
or other DNA sequence able to replicate in a host cell) a DNA sequence
coding for the,pablbrulgtuolbaanshl de: Ahpaht0OPERWAChan} PoliflbAfdUALAY t he
cloning vehicle into a suitable eucaryotic of procaryotic” host cell, and
cul turing the dfodt ariglinal tamigo tacidnsequennsdare \Wnethesizesl c Evgion pesitiord vesdit s
used, the co n y_ include a.gly rotei.n tion. h i a
"functi onal a%?et)éag%%oar Sf?e g%i %‘g{\fil@é"f@?ggneﬁé@etﬁ% !%géé %‘fﬁcﬁsﬁ‘ﬁ% %%gn éﬁ%’ﬁ%@' gci d
sequence, or gidpdde d@tiadnesofimoepmir Sninvhatidiseuesicheen al tered such 20 that

the functignal properties. of the sequence are. essentially sane.i n kind,
not necessarily in "gr‘ilﬁﬁYﬁ“.VG&r’i il QB EAN %FO g‘érff)(/gisfﬁ\?&e’cngﬁglﬁéelagqyow%g@d‘tlpﬂ
many ways, forof anTShatelacid Resi4@hvitlc 8 ME ettt dowEreaaiuB0 Ta6d shbstRksibh! Khdigg. "

Al so peptidom nmetic _ conpounds can be designed that functionally or
structural |y riedepaptide thid does gphagturally aerdein patans, gan 1RRIOYE & RIPAYHEf AR but

that are for e 4C d of - nat I AL T ami i or
botyam des. WATN cEdCQARARE] 1l 40: Boinfle! WA & (600 BB OMAEL &
residue is subspiwnuctdityof hll Aramher acidssindero witehsion dororag| thereby mllpamg for

properties,(siz ydr.ophaobi,ci t such . .that, the overal ] .f tioni h'S

Pl kely notdt o Baned R HIEy P pintpisy MG Zprot Tt Y S dfond

desi rgbldebt 0 vafipit®\of aal srhgealf dnginb woat i;e:menc?% ﬂﬁlrisoteérii:;@ ferasm spdcdfic laetivity,f
provi ded by systematically,30 i.nproving,at st one sire roperty, of an
am no aci d sedU8HYE p?ﬁ'il‘ie %%ﬂ{a“?%rcomm %%,‘e‘aﬁb‘@m&%@mgiﬂ%g%ﬁﬁ& n‘xé\]ﬁd/ or
repl acement nefrth@RRRpRFABhLAGeriMIkh these methods, nany different
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circularized, for example, by providing them with (terminal) cysteines, dimerized or

muitimerized, for example, by linkage to lysine or cysteine or other compounds with

20  side-chains that allow linkage or multimerization, brought in tandem- or
repeat-configuration, conjugated or otherwise linked to carriers known in the art, if
only by a labile link that allows dissociation.

Synthetic versions of these oligopeptides as described above, and functional
analogues or derivatives of these breakdown products, are herein provided to

25  lower BUN concentration be used in methods to the treatment of disease.

The term “pharmaceutical composition” as used herein is intended to cover
both the active composition of the invention alone or a composition containing the
composition of the invention together with a pharmacecutically acceptable carrier,
diluent or excipient. Acceptable diluents of an oligopeptide as described herein in

30  the detailed description are for example physiological salt solutions or phosphate
buffered salt solutions. In one embodiment, a signal molecule is administered in an
effective concentration to an animal or human systemically, for example, by
intravenous, intra-muscular or intraperifoneal administration. Another way of

administration comprises perfusion of organs or tissue, be it in vivo or ex vivo, with
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used in net hods {]o the treatpent of disease. The term "cfhar nmaceut i cal
conposi tion" KRV HEL@aAt fastophiuschds tha @ndisipary weight and age ofdthe pattent, ete.

composi tion of the pRVRRLE HbIGR) a9'be%.dt %ﬂR@f&dtdifé@tig%B%h{ﬂ%ﬂva}ﬂae syeh

conposition of the invention together w a pharmaceutically accepta
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or X vivo, Wizgf?ammatory reactions, and should permit release of the active molecule so as to

20 maintain effective levels thereof over the desired time period. Alternatives are
known in the art as suitable for purposes of sustained release and are contemplated
as within the scope of the present invention. Suitable delivery vehicles include, but
are not limited to, the following: microcapsules or microspheres; liposomes and
other lipid-based release systems; viscous instillates; absorbable and/or

25  biodegradable mechanical barriers and implants; and polymeric delivery materials,
such as polyethylene oxide/polypropylene oxide block copolymers, polyesters,
cross-linked  polyvinylalcohols,  polyanhydrides,  polymethacrylate  and
polymethacrylamide hydrogels, anionic carbohydrate polymers, etc. Useful delivery
systems are well known in the art,

30 One formulation to achieve the active molecule release comprises injectable
microcapsules or microspheres made from a biodegradable polymer, such as
poly(dl-lactide), poly(dl-lactide-co-glycolide), polycaprolactone, polyglycolide,
polylactic acid-co-glycolide, poly(hydroxybutyric acid), polyesters or polyacetals.

Injectable systems comprising microcapsules or microspheres having a diameter of
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ot her 1ipid-based rel ease systens; viscous instillates; absorbabl e and/or
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t | h
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well-known technique for targeted drug delivery and prolonged drug residence. The
preparation and use of drug-loaded liposomes is well within the reach of persons

20 skilled in the art and well documented in the literature.

Yet another suitable approach for single-dose delivery of an active molecule
in accordance with the present invention involves the use of viscous installates. In
this technique, high molecular weight carriers are used in admixture with the active
molecule, giving rise to a structure that produces a solution with high viscosity.

25  Suitable high molecular weight carriers include, but are not limited to, the following:
dextrans and cyclodextrans; hydrogels; (cross-linked) viscous materials, including
(cross-linked) viscoelastics; carboxymethylcellulose; hyaluronic acid; and
chondroitin sulfate. The preparation and use of drug-loaded viscous instillates is
well known to persons skilled in the art.

30 Pursuant to yet another approach, the active molecule may be administered in
combination with absorbable mechanical barriers such as oxidized regenerated
cellulose, The active molecule may be covalently or non-covalently (e.g., ionically)

bound to such a barrier, or it may simply be dispersed therein.
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animals were placed on a heatmg path to mamtam body temperature at 370C. Five

minutes before placing the clamp, and 5 minutes before releasing the clamp, 5
20 mg/kg of peptide, dissolved in0.1 mL of sterile saline, was administered
intravenously. After reperfusion of the left kidney the right kidney was removed.
Kidney function was assessed by measuring blood urea nitrogen before clamping,
and at 2, 24, and 72 hours after reperfusion,
Results

25 Mortality at 72 hours postreperfusion.

PBS A B C D E F

(LAGV) | (AQGVY) |(LAG) |(AQG) |(MTR) |(MTRV)
6/10 6/10 0710 4/10 4710 4710 3710
*P<(vs | NS 0.01 0.01 0.01 0.01 0.01
PBS)

*2x2 Chi-square test. df=1
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oligopeptides, with more mice surviving and the serum urea levels being much

lower than in the other groups. However, the oligopeptides LAG, AQG, and MTR,
having no effect on BUN concentration, each caused a significant reduction of

mortality compared to the PBS control.



Ki dney function was assessed by neasuring bl ood urea nitrogen before
clanmping, and at 2, 24, and 72 hours after reperfusion. Results 25
Mortality at 72 hours postreperfusion. PBS AB CDE F (LAGY) (AQGQVY) (LAG
(AQ (MIR) (MIRV) 6/10 6/10 0/10 4/10 4/10 4/10 2/10 *P< (vs NS 0.01
0.01 0.01 0.01 0.01 PBS) *2x2 Chi-square l3est. df=1 WO 2005/097163

PCT/ EP2005/ 003707 -12 Peptide A was the first peptide admnistered in the
renal ischema reperfusion test. The personnel who perforned the
experinments went through a |earning cupy! Mgle working with peptide A
During adm nistration of the peptide in t e inferior caval vein, sone

ani mal s exper i ¢iheed chabded at e bl ood | oss fromthe 5 site of injection,
whereas others did not. Inadvertently the animals were returned to the
stabl e without drinking water present in their cages the first night after

surgery. Al 0, by 1mi st abi&, oft e oRFERlige tcds&a;&bmg ehd BlqaBsedoft QoS REMR Vi ced

at 72h were |l ed 48h after reperfusion ne of these or other problens

wer e encouﬁter@& HrYAd) tinehe ppaaravont o wpharmpspeticab soBppsitiqa kemradsgag her
ve find that tligod ﬁl%'dlﬁﬁoé&u&mc@ﬁt?ﬁgm%? %9&'3%1’&1 n@%e;‘%ﬂ{ 88 o %%]i')e tide

reliable, and peptide A should be teste aln can be seen,
adni ni st er ed th@émﬁl acgzm:ept fedgsinpPRWJ(SBQuID gRIDCongentrativeh msqhe@u}abcttys ROBV

(SEQ ID NO 2) i ﬁ{% ttI%u r}eﬁagégg%rgmllrgg%r?usm%rt\é% vaI (a significant

reduction in norta grou and reduced BUN 15

concentration than the control group (PBS) or the group adm nistered the
rea | evels

ot her ol i.gopeptides, w.th nore m.ce surviving and the serum ur
bei ng chHg | ower ?han ivxﬂ1 t%%aﬁ'ﬁ%@rﬂéé?(‘} ‘1‘18 Pdhe suiectds prdipeps agde Lag
AQG and MIR, reh@¥iinge no effect on BUN concentratl on, each caused a
significant reduction of nortality conpared to the PBS control.

3. The use according to claim 1 wherein the oligopeptide consists

of AQGV (SEQ ID NO:2).
15
4. The use according to claim 1 wherein the composition is in the form

for administering to the subject parenterally.

5. The use according to claim 1 wherein the composition is in the form

20 for administering to the subject orally.

6. The use according to claim 1 wherein the composition consists

essentially of the oligopeptide and PBS.

25 7. The use according to claim 1 wherein the oligopeptide is of synthetic

origin.

8. The use according to claim 3 wherein the composition is in the form
for administering to the patient intravenously and the oligopeptide in the
30 composition is in an amount of from about 0.25 to about 10 mg/kg body mass of the

subject.



-13- CLAIMS What is clained is: 1. Use of an oligopeptide conprising the
sequence of QGY or MIRV 5 (SEQ ID NO.I) in the preparation of a
pharnaceutical conposi tion for reducing blood urea nitrogen concentration
in a subject’'s serum wherein said oli gopeptl de having activity in

reduci ng bl ood urea nitrogen concentrati ord4i-n the subject's serum as
determ ned by a nouse renal ischem a reperfusion test. 10 2. The use
according to claim1 wherein the subject is undergoing acute renal

failure. 3. The use, accom' nge ta@ccﬁhﬁ'g,md cphereivhatie ki SORPRbIEE i£aRmh St S
of AQGV (SEQ ID NQ 2) 4. The use according to claiml| wherein the
conposi tion i $hieq (%)Hét‘f‘/élr‘/ﬁl(]:%)cﬁrmla@ﬁﬁlﬁﬁﬁ”t]éﬁ%fhg to the subject parenterally.
5. The use according to claiml wherein the conmposition is in the form 20
for adm nistering to the subject orally. 6. The use according to claim1
wherei n the conposili on Tdenssestascordinge it ickdimy! o’fhend:la bici goppgpitice candstPBS.
25 7. The yse the i gopeptide is of synthetic
origin. 8. gTh Cgéljcglfe{gl cglgﬂ%’jlg O%C?J()){HE% am%ffnvﬁlégo@eﬂ ‘i;ief‘?e conposition is in the
form for admnistering to the patient intravenously and the oligopeptide
in the 30 conposition is in an_am unt of fr bout 0.25 to about 10 ng/ kg
body mass of the  dibj edf Upateigr *?ﬁetou%lé”%gc‘ﬁﬁﬁie’r?gﬂieoSEEPJS?tn%SI“ EFURH t he
ol i gopepti de hgrstist@mvlithiece (3) to twelve (12) amino acids in length. 10.
The use according to claim| wherein the conposition consists 5
essentially of fromone to three different oligopeptides. 11. The use

accordingiho clai m3 whefgife LREIHY ©CaihS1 WILRLEIM O Gubject's kidneys are not

producing more than ¥ ml urine per hour per kilogram body mass of the subject.

13, The use according to claim 10 wherein the subject has a serum

potassium level greater than 6.5 mmol per liter serum.
15



persistent oliguria. 10 12. The use according to claim| wherein the
subject's k not producing nore than % n urine
kirogran1boggp§%§gﬂ5 the subject. 13. JThe use according t(§@F§ﬁ#$%§%h
wherein the subject has a serum potassiumlevel greater than 6.5 mol per
liter serum 15 WD 2005/097163 PCT/ EP2005/ 003707 1/ 2 SEQUENCE LI STI NG
<110> Khan, N sar A Benner, Robbert 5 <120> Conpositions Capabl e of
Reduci ng El evated Bl ood Urea ConcenBEGUEDAE<LIGFIBG/7- 6420PC 10 <160> 4
<170> Patentln version 3.2 15 <210> 1 <211> 4 <212> PRT <213> Artificial
Sequence 20 <220M0:<228raSyntihest zed Peptide <400> 1 25 Met Thr Arg Val
1 30 <210> 2 Benner, Robbert
5
<120> Compositions Capable of Reducing Elevated Blood
Urea Concentration

<130> 3077-6420PC

10
<1l60> 4
<170> PatentlIn version 3.2
15
<210> 1
<211> 4
<212> PRT
<213> Artificial Sequence
20
<220>
<223> Synthesized Peptide
<400> 1
25
Met Thr Arg Val
1

30 <210> 2
<211> 4
<212> PRT
<213> Artificial Seguence

35 <220>
<223> Synthesized Peptide

<400> 2

40 Ala Gln Gly Val
1



<211> 4 <212> PRT <213> Artificial Sequence 35 <220> <223> Synt hesi zed
Pepti de <4\9% %,(@QG{N adn dy Val 1 W 2005/097163 PCT/HeR2895420349 7
2/ 2 <210> 3 <211> 4 <212> PRT <213> Aptificial Sequence 5 <220> <223>
Synt hesi zed Peptide <400> 3 10 Leu G n Gy Vval 1 15 <210> 4 <211> 4
<212> PRT <213> Artificial Sequence 20 <220> <223> Synthesized Pepti de
<400> 4 25 Leu Ala Ay Vval 1

<21C> 3

<211> 4

<212> PRT

«213> Artificial Sequence
5

<220>

<223> Synthesized Peptide

<400> 3
10

Leu Gln Gly Vval

1

15 <210> 4
<211l> 4
<212> PRT
<213> Artificial Sequence

20 <220»>
«223> Synthesized Peptide

<400> 4

25 Leu Ala Gly Vval
1



