; €3eDnDkTPO6f T% b5 J U LY 2003 METHODS FOR REGULATI NG GASTRO NTESTI NAL
MOTILITY Field of the Invention The present invention relates tg jmt

for regul ating gastrointestinal notj]li articularly, the |nveggpgn
relates to the an anylin or &mm%mmumm@mmf anylin, which is not a
CGRP or j\“ﬁﬂm“ﬁmm&ﬂwwk n the manufac caments for the treatnent of
di sorder be benefited wi thC8§8hts useful in del ayi ng and/ or

sl owi ng gast rissié&npt yi ng. The invention also relates to the use of anylin
antagoni sts in the manufacture of medl canents to accel erate gastric
enptying, for exanple, in treating gastric hyponotility and associ at ed

was | sol ai ed. - puri PSR S Xee ot e’ LT ARG PR DR BRARY,

of anyloid deposits FE the islets of pancreases of human Type 2 diabetics
(Cooper, et al.. Proc. Watl. Q&a d.SEi' USA. 64:8628-8632 (1987)). The
anylin nol ecul e has two i npor SostPFan8Y SR THMAl nodifications: the
C-termnus is am e . 0 s t t el nes | I.tions
2 and 7 are cross?ﬁ%%ggﬁ%%%tf3%ﬁ%§kyﬁée?%%%%ﬁsE%%ﬁgg?%%ﬁgedﬁgﬁggﬂgggﬁhé
open readhbgrbiaestindlhe mataantamyl i M@ene pshrawsull Bel py esence iofveinitéon
Lys-Arg di basic am no acid proteol yti¢c cl eavage signalkﬂfrior to the,
N-ter m naPLEb8BntPorNEy&FCand Fhe 3% 1pr i%r o AIRE-1SFs-%r PP oteol Wi + €D
signal at st hg GLALMSTIET RAl ROSIdd 100 + 8nt ¥PI €8l sRQUeRGS - @ptdatjen by
protein am dating enzynme, PAM (Cooper et al., Biochem Biophvs. Acta,

1014: 24?m288cane89y) . foAmtlia itsehamesibj e€t dfsdniers Kinigdomwpatlent be
applicatjon Serial No. 8709871, filed,Aprjl 27, 1987, and.correspondin

078 apoPRRRFTERE rPhasARRrr b9 riBaat Rodafir 2302808 5Ra ey 2 T 880,
In Type &n@iaheles) amyki ArRasdiesn s$hovwnrkdakes to the use of amylin

antagonists in the manufacture of medicaments to accelerate
gastric emptying, for example, in treating gastric hypomotility

and associated disorders.

Background
Amylin
Amylin is a 37-amino acid protein hormone. It was
isolated, purified and chemically characterized as the major
component of amyloid deposits in the islets of pancreases of human
Type 2 diabetics (Cooper et al.. Proc. Watl. Acad. Sci.. USA.
64:8628-8632 (1987)). The amylin molecule has two important post-

translational modifications: the C-terminus is amidated, and



deficient and conbi ned replacenent with insulin has been proposed as a
preferred treatment over insulin alone, for instance in |imtisngJLY 2003
hypogl ycem ¢ epi sodes. The use of anylin fox the treatnment of diabetes
mellitus is the subject of United Kingdom patent application Serial No.
8720115 filed on August 26, 19B7) by G J.S. Cooper, and filed as patent
application Serial No. 236.9B5 in the United States on August 26, 1988.
Phar maceuti cal conpositions containing anylin and anylin plus- insulin are
described in United States Patent No. 5, 124,314, issued June 23, 1992.
Excess anylin action mimcs key featurées of Type 2 diabetes and anylin

bl ockade has been proposed as a novel 5 JULY 2003 - 3 therapeutic
strategy. It has been disclosed in comonl y-owned copendi ng U. S. pat ent
application Serial No. 275.475.~filed Novenber 23, 1988 by Cooper, G J.S.
et al ., thehe&yssRisess PR GRS dcdfPof A% ‘:H-'@rséi'f’ilﬁwge’f'%r 2% Rt
anylin causes ,redugtign i 0, | angd i nsulin-st.imul i oration
of | abel | etf (?‘g'sgglo fo %‘%céog ﬁa%l%% g ef’jré? a?pe%src%énahgﬁg?t%%$% ect was
al so_di scl ps&th tay?enSHahe dstie TR G8EEeRts LA AHENTYR) ABy @Dk 0PEino

G J.S., Nature, 335:632-635 (19B8)). Anylin and CGRP were approxi mately
equi pot ent acshauiatgodwtkedchedvagd sighal, t pridx md they Nr-rersisdbocedport ed
to reduce insulin-stinulated uptake of glucose into skeletal nuscle and

reduce gl yE®HwW cofMentheYBURgPEQN to ERgr Ly Ash RAqfeolysc giapay at
1990)). T j j i i i
(1990)). The, t& M@%teégagggx ps%zigﬁﬁetsggygg&i n§¢adet@1cree§«b§t gqsgagaﬁéﬁg% .

anylin antagonists Is ose emcal ~structure an

sequence Opr@f¥in Neni®@stibgesnspnd, LI URBBhLrt &€ 4E! emiicedbinOnBl sf is a
bi ol ogical [y active or "messenger” nol ecul e. The chem cal structure is
nearly 50%actant1Cd: 249 258 ¢49891 bni iimydds- Lol thedydectdes VOLRAE, al so

37 amino acid proteins which.,are, w despread neurotransmtter i, { h ny

pot ent - bi oF‘&@F‘g%ﬂ‘ %%Eﬁ’&n??l’?hsﬁﬁ?%g“ dfPat f%ﬁ?éﬂw{gﬁegngp%ﬁg_ﬁar e
the 1Cys-" Gyg7di shh R A% sPohdd8g20 s | N i takIbAR! r AHAXpAat B70T 19RBCh are
essential for full biologic activity (Cooper et al.. Proc. Natl. Acad. Sci.,
857763- 77600(&8B&Y )23, 1D8BUBYA2MEY 2, 4988nyl in nmay be one nenber of a

famly of related peptides which include CGRP, insulin, insulin-like growth

factors, and the rel HiT¥@%dd SHAPEREShAW1dTnHBs BeeRtshoRetit R§e ( Cooper,
G J. S , et lfil:igﬁeaan@'&%ﬂn ﬁckgﬁlgzgéfé}{tzc Q«rﬂ:hgghégisu{ lrpaaﬁ)&e'enTBQOEWed
peptides calcitonin and CGRP-1 share common parentage I1n the calcitonin
gene wher e aal keppafereerazesweny ofet henquliimmaY oRBNAEGY aitetangle ieads to
the generation of the two distinct peptides, which share only limted

sequence hedpH&E4DI (YRR ITRMLY ARdsades, GThe uge ofsepghibe IO ENEN94- 1097
(198S)). T L] n I pj far secr et r
brotern wiseeksh bl AR T et L e R oS P CRE B6 (R L,
product i on gdtehlte appLicielbpraddial Wot hgT2d s Eahea 8h Aegist ate, Qrommyl es.
Anylin is mainly co-localized with insulin in beta cell granules and may
share the pntGed-jti Eoppereafichdidedy asspatent garddspsionsseriny Nam

re the potedsti EopPeBesy EsPatent nSEREEF Mo
< eor ot o141 T pBnBE HTRA] JosRERG B AR A S5 R ockR R e e

Studi es W t donfdei®d o8t Bof€aIninyimy1l AeEnd MIRF 8L p1s- inBhPERe e Bi ophys
Res. Comun., 179(1) (1991)), isolated islets (Kanatsuka et al FEBS Lett.,

259(1), 1993 ibEdBIn) Unhtedesfatssd PaibnpaNcer enskssd (0gawasstedl Jynel 43,
Cin. Invest.. 85:973-976 (1990)) have shown that short pulses) 10 to 20
m nut es) of 13&rient secret agogues such as glucose and arginine, stinmulate

rel ease of anylin as E%legsaémf(fﬁylé&io-ﬁhﬁiMCs key features of Type 2

diabetes and amylin blockade has been proposed as a novel



5 JULY 2003 - 5 nolar anylin:insulin ratio of the secreted proteins varies
bet ween preparations fromabout 0.01 to 0.4) but appears not tg JyrNy2008h
with different stimuli in any one preparation. However, during pxol onged
stinmulation by elevated glucose, the anylin:insulin ratio can progressively
increase (Gedulin g~ al., H ochem Bi Qbhvs~ Res. conmun., 180(1):782-789
(1991)). Thus. perhaps because gene expression and rate of translation are
i ndependently controlled, anylin and insulin are not always secreted in a
constant ratio. Amylin-Ilike innunoreacfi&?ty has been neasured in
circulating blood in rodents and humans by a variety of radi oi munoassays
all of which use rabbit anti-anylin antiserum and nost of which use an
extraction and concentration procedure to increase assay sensitivity. In
normal humans, fasting anylin levels from1l to 10 pM and post-prandial or
post - gl utherapeaveis siratedy. 2 tpMdm e dre ali sodperede d n( eomaonliaonwned et
al., D abe Qoala, 34:52-54 (199%2); Sanke et al.) ~iabetol oaia. 34:129-132
(1991)) ; ctlerrding QS . -reentararplicgygion Berigdy NOL.9@d¥) 475n dBd€d

i nsulin-resistant_indjviduals ost-food anylin |evels can go _higher, .

r eachi ngNeYPRRE Gttt LB HNIY I%‘?‘P%"cﬁrpa‘?'i%'&', Shdkeg| € F(S’r"‘t%&’ﬁsi g’% Xhdch

post - prapdi al i i 0 r tively in
heal t hy %Ié%p%%g?v#%%g%e:é ﬁté%lge%?tbyf%\%f%r}%%’hcetrﬁﬁ%e\%gsﬂ'lwn c%?l‘%%l%i n-resi st ant
peopl e. }Radyfor £ ARSERDayE! £ndeirfs Pl S0k 1RSHS @.‘f%rgor%t&@n\(o%ow -
6 anylin levels are at or below the levels of detection and do not rise

i N~r espoh&Belbedl ylusesé Kmito efl ydegen-hin Lekelaital33isclie/9- The) 1Ek3ez) ). In
normal mce and rats, basal anylin |evels have been reported from30 to 100
pbi, whi pELearuwas plse @LECHPFeAVEC ke rshared i GGRR daeg @ls0
insulin-resistant, _diabetic strains_of rodents (~: ~)

.a._,_ liuang ~
jFNne~teﬁ§F6hF°ﬂ9:?=1@&4I99®@e¥19@2§13(§IWaQPI%ﬂ.33§ﬁﬁ191§§%yéi%58))°
48: 703- 710 991) ). has_been di scovered that cert.ain. actions of lin
are st FEYLEE RA8,FERE N TRES ROt LT LR FERe SR TREi ity R AR never
the Mmelagetigigets@ne b 2OVaMD CAROUE’ L LS NEDdMEY LRl RRRDT LI S
newly identified protern appear to reflect 1ts primary biologic role. At
| east somBsQiihhRegemiRaabal iptaréi 60SghiCos NMivke Gl AP mAldiei tardd doses

whi ch are markedly vasodilatory ( ee, e.a., Leighton g~ ai.. Nature)
335: 632- 688uceogdycogpni aangent| (Yompgheteal . 30AIEN. 255 Bhvad@l). 28Hs 457st

di ti i th ti i l i n-sfi.mul at.ed

hoor por A6 on (3B00F he oo EhenEEC B FYEBhERE | TYPSI 2 HLABRERS (ISR Ght on et
| ., Nat . .63 5 - I 2 l'in- i stant".

gubseque%%gﬁgﬁéﬁﬁ?tﬁl?gtaé%?%ﬁégﬁﬁégﬁgﬂgégv?%gagﬁé§§$%?%PfEolRa;e?hZiggted

that anylin reducesoghyengesnemnthassettetiiéyan@r @ Asne QutRIdH N off
gl ycogen phosphorylase fromthe inactive b farmto the active a fona,

pr onot es amytLinobgvef bgepcegéd Eeonsuhpoptetbacdebernisaticn dthathsit iiy ,a

increase%ﬁ%ﬁ%%g%gigipggigggtgrlg%gggénggg" molecule. The chemical
structure is nearly 50% identical to the calcitonin-gene-related
peptides (CGRP), also 37 amino acid proteins which are widespread
neurotransmitters with many potent-biological actions. including
vasodilation. Amylin and CGRP share the ¥Cys-’Cys disulphide
bridge and,the C-terminal amide, both of which are essential for
full biologic activity (Cooper et al. Proc. Natl. Acad. Sci., B5-

7763-7766 (1988)).



5 JULY 2003 can increase |actate output (fee, e.a., Deens et al., Biochem
Bi ophvss, Res. Commun.) 181(1):116-120 (1991)): Young et al., BERH ¥ebOS.
281(1,2):149-151 (1991)y. Whether amylin interferes with glucose transport
per se is uncertain (see e.g. Young ~t al.) A "'~m J. Physiol.,

259: EA57- E461 (1990); ~Zierath e~ al.) D abetol oQ a) 35:26-31 (1992)).
Studi es of anylin and insulin dose-response rel ations show that anylin acts
as a nonconpetitive or functional antagonjst of insulin in skeletal nuscle
(Young etst al., Am.J. Phvsiol., Am J. Phvsiol., 263(2):E274-E281
(1992)). There is no evidence that anylin interferes with insulin binding
to its receptors, or the subsequent activation of insulin receptor tyrosine
ki nase (Follet~ et al., Cinical Research 39(1):39A (1991): Koopnmans et

al ., Di abetol oQ ~) 34 218-224 (1991 he actlons of | in_on skeleta
muscl e resenbl e t hABELER %ﬁYe?%J?QF( 92n¥ &ﬁ

wor kexs. REPE0BRCITAER HREHER TR b‘éﬁ‘i gﬁ@t e?‘é“ﬁ&?‘erl%& a%éwgfyl cAMP (see
Deens etf%ctbrs,oﬁhagkhy'PQD¥§1nEQ§KiQQE§HPsha,% %%mbﬁG 488cf 490 1 eaydil @

still others report at anylin does activate a cyc ase and 1 ncreases

CAVP in qk@lopedl, Buacke, (dpose. Anpirdd | nlcrdi}t&bgestoﬂnés&a%cﬂumegé19_@8)),
consistent wth transduction of its effect.on gl ycogen net abolismvia
CAVP- depend@ny ) pr oThentkbnpept pies phargd tadriion anld ©ERFhasehand common

phosphoryl ase. 5 JULY 2003 g It is believed that anylin acts through
recept or Payessase in phasralathonincgans (where BdéerpasévecRrPRAESARY| PR

wor ks in el et al ia a recepior:-nedi ated mechanismt nDtes
ol yoogend ?vspgimwvae%a%frﬁawﬁip?aieea% T e SRARRACAER GE, EBBeE
breakdo Sih Oeh 4 991)).
Studies ?hggﬁggégﬁp &KQgﬂtﬁ% %gg?’gﬁmuﬁ%k%ﬁfgé§%F% ﬁo&é%ﬁg%,
suggest t(faﬁoutrmlom aphardl, asi&s swnat eceftiinde\angs.109lk-106FES108LY 5.
219:195-198 (1991 b)), counter to the conclusion of other workers that
anyl i n mi@hea@mydinngenkey satfu€GRP ieceypinsl (fia.a seCratedy megseggelt,
B~o~hem J. , 277:139-143 (1991); (Galeazza et al., Peptides. 12:5B5-591
(1991): ARPt&INg| Withj §BEe BlSﬁﬂ%@g ?«RFeRiﬂﬁﬁB$ldelW?G?)p¥?$?$619$991))
Recent |y i ADd 14 REBRLALS oANd ! BRLT suBfoddh YAIIAUS, TRIAGHS ' cacLeeaLng

R

and assayi'ng for anylin ag onls and an were described i

| nt er nat i guidle v 'g‘i%hh@'&sNunhﬁ?lfﬁ:Tiéﬁﬁii@ﬁ}l?& s w@%oaarsuml%z
and titled "Receptor-Based Screeni ng Methods for Anylin Agonists and

Ant agoni sitrs Betidhided lamyianulleas andr key shdeet the prpatliye ifcupironesatholi smin
vivo, there is no general %reenent as to what anylin actions are seen in

i sol at ed AV FEngEAtgs dBspibor ITaMPERHIABIE dat a do not support

he id h I h I
| The' o acaton (on MeIdT3ea-TEREILS BNEROSIAY SIS ednSondit dREa MO o
JULY 2003Fe11% e8% %@c&eeteda&m rakpshse tJo nectSr Y SR E9%bkh skt has

been suggested that amylin may act on the [iver to pronote conversion of
| act at e tgh oo ganl ardindnenhascadibs abohntélaied) heeseaall aumdrbe ines

| i berat ed by gl ucagon (see Roden et al ., D abetol 0Q 3, 35:116-120 (1992)).
Thus, any(‘ﬂqplfﬁ)uﬁ!dﬁciv Flosnemnabal <P Br_Gommursy,l 379 @) iM881)dn

contrast bolic action in nus e
{ [ o] ateé: Eiets (Kanatsuka et FEBS Lett., 259(1), 199-201

(1989)) and perfused rat pancreases (Ogawa et al., J. Clin.
Invest., B85:973-976 (1990)) have shown that short pulses, 10 to
20 minutes, of nutrient secretagogues such as glucose and

arginine, stimulate release of amylin as well as insulin. The



The effect of anylin on regional henodynam c actions, including renal blood
flow, in conscious rats was recently reported (Gardi ner et al.5JOL¥I2003s,
d0: 948-951 (1991)). The authors noted that infusion of rat anylin was
associated with greater renal vasodilation and | ess nesenteric
vasoconstriction than is seen with infusion of human a- CGRP. They concl uded
that, by pronmoting renal hyperema to a greater extent than did a-CGRP, rat
anylin could cause | ess marked stinul atdi an -of the reni nangi ot ensin system
and thus, |ess secondary angiotensin |l nediated vasoconstriction. It was

al so noted, however, that during coinfuslon of human a-~'~~CGRP and r at
anylin renal and , nesenteric vasoconstrictions were unmasked, presunably
due to unopposed vasoconstrictor effects of angiotensin Il) and that this

finding i i1 10, e rl oi Nf S| - B and human
o o "By ah b2 hBELLACERL APk dbes el BroBUTRE GabRE ke
action i jJBgeneprapkrafibas Beodeivsiall 1add eng,0BukNagheBrst hat! abed

5 JULY 2003 - 10 glucose uptake, incorporation of glucose into

trigl yceniad®, moch pledudtfbaréfoopeimeli aln .arfr enhe BNeebarAecadn. Sci .,

85: 7763-7766 (1988)) epinephrine-stinulated lipolysis, or

i nsul i n- iHehieyieri. oguyingi popyonged | spirylatien byn¢leyatgd glncosepi thet es
Nutrition and tabolism- Cinical and E&Perinental", Vbl.gigl), pg&is

13- 18 ( FERYdAR 1D683in TALSP) RARNBEOTRRI TVl dRcrepse {PedniiBCes, Bkt h

di rect aci, n I cl ked, 4 ndir. AVIR:T of strate)
and perh EE%M£%%p§HF§§%§§é§ é%gggby"blFﬁgg'to t he
presence Qe hee adsedGbheNexpledh168 tari Rl A t3@shBLIBnkaEBEY tissue
have been reported. It has also been reported that anylin can have narked
effects ahdgnden®lyoontzolliad, | amybin adredl irsAlin Edeshavd always,

Bi ochem Bi dphvs. Res. Commun., 160(2):961-967 (1989)), in the perfused
pancr eas gedirtetest ia et canstaRearaPept., 31-23-31 (1990), and in the intact
rat (Young et al., Mdl, Cell. ~Endocrinol., 84:R1-R5 (1992))) sone
experiments indi caP@®Ydd&r 1dkp ARNUBAKe AeEHIN HEw has hgenn neaSuEeRoAR The

perfused pancr.eas_experi ts int to | ective down-requl ation of the
secret~ry Jrlé%‘f}oaf"ls"é‘gt g%ﬁ’l‘%i%?eﬁ%ﬁ?ﬁ%pﬁ??ﬁbmﬁnﬁ ﬁ’ raesvﬁgﬁg Yt (?fargi ni ne.
Qther Workef o i kiR sayiRawe 10genwHieR! €sd Or ¥ RC tartfif-QalA 10f a8 kbBuRl
isolated ~-cells, on isolated islets, or in the whole aninmal (see Broderick
et ah , Hmwthenmt ldopinsh Bee. aGoantyadvion 1ahd Shce3R rat9ohy papdedure

ref erences therein). 5 JULY 2003 - m The nost striking effect of anylin
in vivo i%osknGHAARE AFSHY Fengitivit¥e | BnpreEial |hmanse, REtLogeamyy1n

i i Y t al., EBS Leits, 281(1, 2).: 149-151 991
50 PG, Gcose (Yapg, el PERS Lel L0 2L A LA 19 (1901
gl ucose prpddictd ofhy M HePRY ,p%]@ﬁ' &Qg@%&%&“fg_gg_g qenliicd,Ndgpedent of changes

in insulin or glucagon. In "glucos np erinments, ~anytn infusions

cause "i npidhedREdisd arme,52-sat 19w 1) dusaiige pet i Pher Tipdtenseidi, sposal ,
and by limting insulin-nediated suppression of hepatic glucose output (e.
a., Front3hil129-132  (1§%06tie Kode ex6815?3THe obance ko i Arlsl %ét- 13180,

Di abet ol oaij 34, 218-224 (1991
?5392)). In obesé. inéh&in-resistant individuals, post-food

amylin levels can go higher, reaching up to about 50 pM. For
comparison, the values for fasting and post-prandial insulin are
20 to 50 pM, and 100 to 300 pM respectively in healthy people,
with perhaps 3-to 4-fold higher levels in insulin-resistant

people. In Type 1 diasbetes, where beta-cells are destroyed,



In lightly anesthetized rats which Wre tasted for 18 hours to deplete
their stores of hepatic glycogen, anylin injections stinulatedsyuUtdys2008

pl asma | actate fromabout 0.5 to 1.5 mMfollowed by a prol onged increase in
pl asma gl ucose levels fromabout 6 to 11 mM These effects were observed
for both intravenous and subcutaneous ~.njections (Young et al., FEBS tts.,
281(1,2):149-151 (1991)). The effects of anylin in fed animals differ
gquantitatively fromits effects in fasted aninmals. In fed rats, with
presumably normal |iver glycogen stores, ganylin causes a nore pronounced
and prolonged rise in plasma | actate; however, there is only a nodest rise
in plasma glucose. It has been suggested that anylin pronotes the "return
limb" of the Cori cycle) ile., nuscle glycogen via breakdown to | actate
provi des 5 JULY 2003 - 12 substrate for hepatic gluconeogenesis and

gl ycogen fy, tléwel%n%rar 228k Ybé 1w tHetniedR18Y BENEStSct 1S Wild) o hves the
forward |1 I.e., uptake of glucose into nuscle and production of nuscle

gl ycogen. riﬂ@uin Nrespbrdey tonglatosdutkdita $Ae@™1aS [Fakt Denget N I3gul ating the
"indirect"” pathway of post-prandial hepatic glycogen repletion. "lInsulin

resi st ancé179n11c%cﬂle99&1d -l i FBr nmabenmmamdth bpﬁ%i@l\ﬂ@iﬁ: J@e’gérlsati on
by anylin, - met abol i ¢ actions n.i ncI e od| | at or gsfec

Wi ch mayhﬁge AP BS tfgf’ﬁ‘cPﬁoFP + CUF‘ Pefe‘é%p’fcbr 00 ®hort ed
in vivo tgahs S8E9GRdaddida ?t.'h”)‘.'lekﬂaiﬁ fﬁsdﬁarﬁlre%rmtanioodi&&@fp éefmsl ess

potent than CGRP as a vasodilator (Brain et al. J. “Phar macol
183: 2221 p¥996dentdinfe at. alHuangERS &b, + tmﬁ%ﬂ;ﬁ]ﬁ{a— 198; [190133- 1dsnj ected

into the brai n; @/Iln has been reported to suppress food intake Seia.

Chance , fi({@98R); Btk relRaal- 5@5——@5%2%%( 1‘*'939"1 03-739 4d8P3h) shared with
CGRP and cal ci ton| n T,t;gs eg%f%tdi\é%ﬁgggg so %‘Lélé')éﬁa%&l gl&gigﬁkl gfté}g%]fiqul ate

this action are notITZnown efn reported to hav ects
both. on iayel @mlaste@qkw:s niehe thbot ddSeEt Lod Uicerperaa, and ~ vivo
where it was reported to |lower plasnma calciumby up to 20%in rats, in
rabbits, ®edcitondpanhovever Pdde megalpidasactions of amyldn disGvexsd et

~1. J .~ )Y 99 F th | abl.e dat li
seems to BEEITS IPYEEIAREIIHE ST PENLR AT Ct REGHEAD BPPEESE
actions. lhd@res! 1RGl PrihbryasidRRA §d1bhat A8nYLiL: aRRRAEI thR@se 5 JULY

2003 - 13 increase osteoclast CAMP production but not to increase
cyt osol i c nggeboliiqi eetdahsi v mindggedbyhCCRAPanatbett .at Bioselsewhich ombhe/s.

Res. Conmmun. 9(1):134-139 (1991)). It was suggested, though not

est abl i shé&afﬁegé‘ty( g&i‘*?ﬁ&ﬁ?ﬁ%&%‘t St 6* PE? Dok %%‘pe@%‘i‘-&—t hat anylin
may interagis Wi gyze (QE)Bbs‘eSﬁali Rg .aMplbBe @EemQIZﬁuﬁQOQh§§§Lﬂay be
used to alter glucoregulation. TS a denonstrated anylin bloc

vitro and in vi yo (\Mqagf.i.rat qliBI:wémd asitdphyeof BeglirCommiithe reduction
181(3): 9288 1293 (1991 and Was found to alter _glucoregul ation foll ow ng
an ar gi ni n®F |irﬂ§}§}ridh Sl ated SNEIRAIF gon- o EvgRUceEe | 19 (RSP, in

84: R1- RS ( 2 I | uc nc I g S

attri but edgfgg %%%}e%eﬁs%?at( gﬂ} ucagéb'@hégﬁc i frgﬁr:%’lsg:fiegsal pha cells:

the subsequesssyestaiamuzelef whasa&d@mixﬁr%tsﬁbltbﬂted t SubdEgilent acti on

al ong Wth changes in other glucoregul atory hornones.
work with rat soleus muscle ex-vivo and in vitro has indicated

that amylin reduces glycogen-synthase activity, promotes
conversion of glycogen phosphorylase from the inactive b form to
the active a form, promotes net loss of glycogen (in the presence

or absence of insulin), increases glucose-6-phosphate levels, and



When the action of anylin is bl ocked by preinfusion of ~' ~hCGRP, the
initial glucose increase is not significantly different, but tgenay o003
subsequent fall in glucose concentration to well bel ow the basal |evel,
which is restored only after sone 80 mi nutes. Thus..glucoregul ation
following this challenge with an islet secretagogue was altered by infusion
of an anylin receptor antagonist. Additionally, insulin concentrations were
measured at half hour intervals and it was found that insulin concentration
30 mnutes follow ng the arginine infusion was 5 JULY 2003 - 14 al nost
twice as high in animals infused with an anylin receptor antagonist as in
the normal controls. ~"3' CGRP is also an effective CGRP ant agoni st.

However, very simlar results were seen with another anylin antagonist,

AC66, mhlch ] S select ve ~Or a eceptors C npared Wt h P receptors
(Young SR giRCcreqsy %iﬁ?te 43%&?!1 €€ g L % )—ithgggigé%%fts are

said to t c on f i.n op+C ex
inportaﬁ?ﬂgﬁgbgbé§%F63%§#§®¢T% %%ﬁﬁﬁpéggkﬂgﬂhgﬁg? atygﬁ%g 3ft 'ypgg%g

di abet espetfis Adglai (O 01494 28K EfodNHU] | WhekitRey ep@liadiheehiveesaRker
anylin deficiency. As noted above, data show that anylin expression and

secr et i oglbyopancranspcrbeper cae | 5s i snedrsteritn ofseseld. gheYowngoptabli n Awpe 1
di abetes. In several aninmal nodels of Type.1l diabetes, anylln secretlon and
gene expdesBhivigiole, dep9 eB&RY F4DbpEIo atdergtib@teal 49
~al., J= O] ~~ 973976 (1990 t f I

syl 10 1 4536501 bl ¢ Sinadst SE Wt insias ”%&?s%poﬁﬁgmse

t t d t
oy i nor SasaEioil SHERTHARE, sRPlin B0l M £ iR s tiner O sRbpEghaL
(1992)) . anchboRegt 2801 HERTI A HEO¥RE SEtA D FhusEl PIYINROlY. Vi g# OF it

previ ously described renal vasodilator and other properties, anylin

mar kedl yphogsi 68sesaRl aSUarhesiel act 293 () | ERT4HERE1 r@wo20hen gheed is no
subcut aneously in a manner that avoids any 5 JULY 2003 - 15 di sturbance
of bl oodepidesaeethani amyiinnpotenfiersecaltle inswligy diinddagpitesdtse is a
strong stinmulus to renin release. Anylin antagonists, such as anylin

recept or FSREREBRF st SF FHEIﬁHPﬁ@qPﬁBEea§E+%%Y+QQ3qqnlﬁﬁﬂﬁanngégﬁPSrs
d t t th
ComRer L0, CERE godLar, SSLS\LED B e o o0 a1 st

support theodet ek&baﬁhhgnethat amtwewtggggt sig, v1d-224equo91ph asmrneeni n
activity with consequent —ﬁerapeutlc enefit in hypertension and cardi ac
fai lure astiotkeprfdrswilder snasketettddmuethe etesmtisld) thesepodpedataadin
undesired renin activity. Mreover, the additjonal ability of anylin
ant agoni $e8ipgrhziBeAD| yHﬁ’b’&HFEt ewhﬁéﬂl pATERIILR a?tc"t‘?%sotaﬁ@r gﬁﬁﬂﬁd

met abol i ¢_diso fre sogi.ate t e rdi
di sease %r O\k/:?dge“g%%%tgrd t ?“c%%g >'réy%%ea rabl gox\f\\%e‘p%%ggﬁ c %feo%“%lq‘&%%[ (r‘i'?%%
HvponDt i laimkd 3 A gt e'ce_ltmeomte' hb&ymwa&atésl yeemtyé@q:éﬁmé iequizd .and/ or
solid contents is a conponent of a nunber of gastrointestinal di sor ders.

ommun., 181(1):116-120 (1991)). while

still others report that amylin does activate adenyl cyclase and
increases cAMP in skeletal muscle (Moore and Rink, Diabgtes
42:5,821 June (1993)), consistent with transduction of its effect
on glycogen metabolism via cAMP-dependent protein kinase

phosphorylation of synthase and phosphorylase.



oan and G man's T a P a colo i al si of he a , Chapter 38 (Perganon
Press. Eighth Edition 1990). The synptons of such disorders nmay junpy 2003
nausea, vomting, heartburn, postprandial disconfort) and indigestion.
Gastroesophageal reflex is often evident and can give rise to esophageal

5 JULY 2003 - 16 ulceration; there nmay al so be respiratory synptons or

i ntense substernal pain that can be confused with asthma or myocardi al
infarction, respectively. Al though thegcause is unknown in the majority of
patients, gastric stasis or hyponotility is frequently a consequence of

di abetic neuropathy; this condition is also often present in patients with
anorexi a nervosa or achlorhydria or followi ng gastric surgery. |~ at page
928. The nedi cal managenent of patients with gastric hyponotility usually

i ncludes the adm nistrat ok net..c agent. Alth h netic
Lhength?azines or ggtﬁﬁnéggﬁgve y prob?neHgbﬁ% Fellngg Egsggﬁéégs dg not
accel er at}ﬁ‘e&%%tﬂ" @I IRENLNRehBraR€s Yastt THiL Hdeh QfePB%TtbenEﬁaéan?ii%n

produce uUnacceptabl e side effects. At present, avai | e prokinetic agents
include RS QRY akedetandmasE2e! Vi€, a Dtcapt-ed@ ated méeHRRLEAOBRAL AT €
bei ng eval uated. |ce. Metocl opram de decreases receptive relaxation in the
upper porgrcubtefs ghycegendtirsand bycicobesiany e cateradhiohag édheypgl or us
and duodenum are rel axed, while the tone of the | ower esophageal sphincter

i s enhancimk dmnaggesfbgeasdovnbiEQOSEhQinﬁaﬁ%ﬁ(iﬂdw@genptyenggbi gHEBSi ¢
contents and to reduce reflux_fromthe duodenum and _the stomach intq the

esophaguéh—gﬁﬁ%ﬂﬂ§QH :342-dRd 13RIt - t|$ﬁPQﬁe§nﬁ§H5WﬂliPréﬁptﬁ@RBuoﬁﬁﬂuﬁP?o
the il eogeeffelctv |8/ € 1S ai%%éﬁqE?gB?%%ﬁ;gl%%gel e %@Sgﬁghﬁhugé‘{s Pa 1Y

2443 - peristalsis on-gas XT5c
secreti onygl ety Manlg BY ahd, PEBPAGS Q28 i a@rserl@'e (d9paniper gic
agoni sts produce the opposi f‘ﬁatfern of effects, and fhese are nedi ated
by Dx recepimter tdatthe conclusion of other workers that amylin may act

primarily at CGRP receptors (e.qg., Chantry et al,, Biochem, J..
277:139-143 (1991); Galeazza et al., Peptidesg, 12:585-591 (1991);

Zhu et al., Biochem. Biophvyg. Res. Commun., 177(2):771776

(1991)). Recently, amylin receptors and their use in various
methods for screening and assaying for amylin agonist and
antagonist compounds were described in International Application
Number PCT/US92/02125, published October 1, 1992, and titled
"Receptor-Based Screening Methods for Amylin Agonists and
Antagonists."

While amylin has marked effects on hepatic fuel
metabolism in wvivo, there is no general agreement as to what'
amylin actions are seen in isolated hepatocytes or perfused
liver. The available data do not support the idea that amylin
promotes hepatic glycogenolysis, i.e., it does not act like

glucagon (e.g.. Stephens, et al,, Diabetes, 40:395-400 (1991)):



are located, at least in part) within the gastrointestinal tract. The
mechani sm of action of nmetoc7.opram de is poorly understood, eyguLynsogh it
is clearly a dopam nergi c antagoni st and can bl ock the gastrointestinal
effects caused by the |local or system c adm nistration of dopam nergic
agoni sts. Al though vagotony does not abolish the effects of metocl opram de,
its prokinetic actions can be bl ocked by atropine or other nuscarinic

ant agoni sts. Mrreover, not all dopami nePgrc antagoni sts speed gastric
enptying. It is thought that the drug pronotes the rel ease of acetyl choline
frommyenteric neurons, although direct evidence of this action is |acking.
Si nce bet hanechol can . enhance the effects of rnetocl opram de, enhanced
responsi veness to acetylcholine may al so be involved. 1d. at pages 928-929.
Donper i Q- Rl WAt Ve anzi m ixhz -Ehat sesTPoths bee
proki netic é%gogﬁ?%%ﬁé%Tb %%%%gggrgé. FF%igbg gggaé?gg?gfc a%tagonis?,nand
it produnffydiete d ntpeimyland Wayne@taon theelli®erstonpgonbtei BHESErS8bn
notility also closely resenble those of netocl opram de. However) unlike

nmet ocl oprfafdiad,a tiehdoe gdfyicogesn iand ot eahbagenthedabguntropi gbucase able
explanation for this 5 JULY 2003 - 18 difference has not yet been
advanced:© snpdiied@tedc bys Sdacameny| (568 BrseR Bhrtler Riabet0lagiangted

ext ent, 1d i us trapyram dal si.de effects _only rarely. a result,
it does fggi%éﬂézheﬁiég%ﬁﬂh t @“FreéﬁﬁéﬂP &P grﬁFﬁsBﬁ'@“d?@%ﬁ@%,cand it may
be usef I t qr achis h rqQin L S b S

I evodoanA %fn%‘e%?olerar)ogrn %&]iﬂnlgit‘lrﬁ'}g’% ar Sa'lnt tﬁgagkl%gkag%e%gé ?gﬁ a?/gf#hgggg%‘r%

t her apeutr Ganuidilld.ty as netoclopramde in the treatnent of patients with
gastric hyponotility. However, it has less antienetic activity. Id. at page
929. .Donperi done Gipe@ffeat lof ramyldny cabsegtiedaaf hemodyabmadnactsonati on
but its bioavailability is only about 15~; npst of the drug and its

met abol i inslugdineranaledlioed Hdombcdh chmschiaus- rate Was resewftlwi nation
fromplasma is about 7 to 8 hours. |d. Donperidone is n?iggeneral

avai | abl ¥eRoF etk (GRnddPed aledl i Biabakes afi0e 98Pfsanhe $) hvor Them
e 20045 IR o LA HIE e Dl i3] %) B oB8REE R witn 0 120

ng have zed Tn treatmment o ric hypono

page 92%rdata@ap rdifal SrakdBNZANGHE il 1dss afelseakered (B808BhELLiYtOEnt he
stomach and small bowel closely resenble those of netocl opram de and
donper i doman Imvaser with iRfudiese aff dgman o-giGRE .i nThexsesncdhdedcthat,
notility and can cause diarrhea. The nmechanismof its gastrointestina

act i ons P¥ BHORIsingdenaldiyrareid adio@ Gheatede extratethap; 844 @rECRP.

ol ocked bt AP0 Ak Td & U dlIRLF'3801 2L 40K°BEOERS 26RINLChOl i ne-

angiotensin system, and thus, less secondary angiotensin II-

mediated vasoconstriction. It was also noted, however, that
during coinfusion of human a-*¥CGRP and rat amylin renal and .
mesenteric vasoconstrictions were unmasked, presumably due to
unopposed vasoconstrictor effects of andiotensin II, and that
this finding is similar to that seen during coinfusion of human
A-CGRP and human a-*¥'CGRP (id. at 951).

In fat cells, contrary to its adrenalin-like action in

nuscle, amylin has no detectable actions on insulin-stimulated



-5 JULY 2003 - 19 appears to be devoid of dopani nergic blockinggsgﬁédgty,
and it does not influence the concentration of prolactin in §N cause
extrapyram dal synptons. The drug binds to and bl ocks 5--HTz tryptam nergic
receptors in the rat ileum but the relationship of this action to its
effects in man has not been established. ~d_. Thus far the efficacy of the
drug in the treatnent of disorders of(pastric hyponotility appears to equal
t hose of nmetocl opram de and donperfﬁdhe'hjthout the side effects that
result from dopam nergic bl ockage. In additional, cisapride nay be usefu
in the treatnent of patients with chronic idiopathic constipation or with
colonic hyponotility due to spinal cord injury. ,~d. at page 929. In
contrast to the above, agents which serve to delay gastric enptying have
found alytese URLIERI cineozrongdion ofr glugpael nES BF HGHRET % ¢ n
gastro-intestinal radiologic _examnations. For exanple, gluca onis a
pol ypeP¥P@ec HRBolfePIPE T HEE é%r-o&?@éd—-ﬂ-?&%heééﬁgh&gg%%i SBoF 1T Yehfereati c
islets gerhans. Jt is a erglycaem ¢ _agent  which nphil.izes gl ucose
by act Ha0RD “FEN R fpe S e MpR R 06 1EELETn RS0 Bt e
Lhe segreilompls Panaheal CoIfoUldry YEGaoRNAl S aBTLBLELE RS A ricagon
hydr ochl or1 de; dbses are usually expresséd as gf ucagon. ucagon Is used in
the trepdRetawdliseH i crintkr bty pageyeneftalwhevoddns pips rati oa of
gl ucose intravenously is not 5 JULY 2003 - 20 possible. It is given by
subcut pagesis}3t b8 r thelsrwdry , 1993)int r Awgddos thngeekeohsi bisswersspadfifics to 1
ny (unit%, repeated if necessary after 20 m nutes. However, as_gl ucagon
r educeSTEREtHptWith yAbresheaglkdn o mkedetaasl MufFgde. j Rarkeq sipfixect
diagnostic aid {n stro-intestin radi ol ogi,cal , exani nations,, The route of
adni ni zﬁ’ﬁt FBW*% ‘ggp@r‘ila% Yatporhd é’eJ?’EQﬁongECBr S?Eﬁﬁgﬁ.m}k W& of 1 to 2
ngs ((ugy gggﬁ i egl ARASGIY AT S t . pf i 4 to 14
m nut ggh%%% a uél%f‘lg%én %I?b%%{ ect o'FH 1(340%/5%%013%13%8?%%:08.3@%%{1%@% (units)
given amyLanenons| dipeeduettects it @fdy1Wn! Bhnk@8Rel BuUEsué Nedvd asden for 9
to 25 m nutes. d ucagon has been used in several studies to treat various

pai nf uregasted-intestinal disorders associated with spasm Daniel et al.

(Br. Med~ J.) 1974. -~. ?fog reported quicker s ngtonatic relief of acute
diverticulitis ihtpRRPeAtEO (PR KFPRAY dgFGé&géﬂ L&RpGrRANAYE MAHRRE who

had be t i gesi ..ant i.Sp LGS 4 i 3 auser gt
o PrERsbEER SH HbePeloh 06F SRebli) (DIRURALER L 1LY Rk A2
acute gesophagenéml opdephes [ i O Wi ngogeh cagensthet apys) ¥ h |not her
study glucagon significantly relieved pain and ' tenderness in 21 patients

wi t h bkheapgrfnaed parensascbfblvestnd €t 22 .paRegnt Bebteat 83U~ 1L pl acebo

(M J. %tomer , et a%.. B~', J. . 1982, 69. 591-2). Franken_et al., however,
{ Radi ol{38§9? 19884 3Bethggintact kAL { (Famgnetailady¥AtagEedt - gl ucagon over

Endocrinol., 84:R1-RS (1992)), some experiments indicate that
amylin down-regulates insulin secretion. The perfused pancreas
experiments point to selective down-regulation of the secret%iy
response to glucose with sparing of the response to arginine.
Other workers, however, have been unable to detect effects of
amylin on isolated f-cells, on isolated islets., or in the whole

animal (see Broderick et _al,, Biochem, Biophvs. Res. Comm., Vol.
177:932-938 (1991) and references therein).



5 JULY 2003 - 21 placebo in the hydrostatic reduction of ileocolic

i ntussusception in a study of 30 children, and Webb et al. (Mg.julLy 2083 ..
1986, 144, 124) concluded that glucagon was ineffective in the managenent
of ureteric colic in a casualty departnent. SUMVARY OF THE | NVENTI ON W
have now di scovered that, surprisingly in view of its previously described
hypergl ycem c properties, anylin and anylin agonists, including as those
descri bed herein, for exanple, the amAd ilil agoni st anal ogue
25,ze,a9Pro-h-anylin (also referred to as "AC-0l 37"), can reduce gastric
notility and slow gastric enptying, as evidenced by the ability of such
conpounds to reduce' post-prandial plasma glucose |evels. The present
invention is directed to the use of an anylin or an anylin agonist, for

exanpl e, the anylif,a00nks! s APALOKIG Pec2r 2yTue BnaBibbn16AC- 0137) in

the manufacture of nedicanents ftor reducing gastric moti y and sl ow ng
gastric Qﬁﬁhﬂﬂﬁ&iowhSEebnsﬁatﬂ ﬁﬂyélihéﬁxﬁﬁﬁﬁ.ﬂdtﬂuﬂb,af6§38weﬁ By a rise
calcitonin. These nedicanents will be useful in the treatnent of, for

exanpl e, ipo$l-apmandilakobygpéYoungent cgal o KBRS iJEaitison 28340G¢2at: @d9with type 2
(non-insulin dependent) diabetes nellitus. The term" anylin" is understood
t o i ncl uddS8dipoundyidgnreasndheatescthdiedhyy tranegsedd lessépse pProviges

Pat ent No. 5,234,906, issued Auaﬁit 10, 1993, for "Hyperqgl genic
Conposi t | BIRE ST atfe 105, FeHFO5 8 PRRTRAT1N i tﬁpqqu§£Qé&Pag€§ GPSr ERBr ence.
F 53 - it _incl tide_h d
Speci es VEFUK Foperehiept BEPLhanghs JIf HEEE bl o WIRELBER, | Tn) bTREBEE)

celI's of dignParspReSmenty! bty 8ORN $E8s1difs AAfke? ‘M ROWRsiBthRRea ! |
and refers to conmpounds which mmc the effects of anylin. Thus, anylin

itsel f amsbmby redgeingt papdpngrer dRYcGss Awpawiler ked by himadhingas
anylin. agonists. The term "anylin agoni st anal ogue"” is understood to refer
t o deri vatnsudsiroimegii azedl snpphesbiontofishepatio glyemcet sutpatndel 9. it is

presently believed, by virtue of binding to or otherwise directly or

ndi T ot 57 e Gl akwi DASRATERy | £6: F CBEH br (1H9 tinEeoPEeast 65 8.
recept or it i ch argyl Lol I jnteract to elicit those biologica
propertig%ﬂéﬁgéﬁgéééfo3gbo?2§ %gga&%$€¥btjto those described herein, other
useful anylin agonizgf 13QRtags aneBthdeDied i £k d RupitH WelleNHels@Rdl for 18
Application, WPI Ace. No. 931824B8/22, entitled "New Anylin Agoni st
Pept i des hises ftoy depdaitee thedmdsPoeesntd £ drepd t Hy prigtopgen, a amyd iD abet es

Mellitus,”. In a first aspect, the invention provides the use of an anylin
or an amAnlecliamstsHgulatednihgeacinrBlasng Jackatardion @boUte ObSnépi ci al

N EERR I e R S g S L
one enbodifERtanddie /%% AGC kI n@‘hEQefEEf@é@éeﬁéré raef?g&k@a IS digret ed to

medi canments tor reducing gastric notility. I'n another
intravenous and subcutaneous injections (Young et al., FEBS

Letts., 2B81(1,2):149-151 (1991)). The effects of amylin in fed
animals differ quantitatively from its effects in fasted animals.
In fed rats, with presumably normal liver glycogen stores, amylin
causes a more pronounced and prolonged rise in plasma lactate;
however, there is only a modest rise in plasma glucose. It has
been suggested that amylin promotes the "return limb" of the Cori

cycle, i.e., muscle glycogen via breakdown to lactate provides



5 JULY 2003 - 23 enbodinent, the use is directed to nedi canents for
del ayi ng gastric enptying. The present invention may be useful gijpynebggs on
to a subject undergoing a gastrointestinal diagnostic procedure, for
exanpl e radi ol ogi cal exam nation or nagnetic resonance i nagi ng.
Alternatively, the invention may be useful in relation to reduction of
gastric notility in a subject suffering froma gastro-intestinal disorder
for exanple, spasm (which may be associ-atl@d-with acute diverticulitis, a
di sorder of the biliary tract or a disorder of the Sphincter of Gddi). In
anot her aspect, the invention is directed to the use of an anylin agoni st
for the manufacture of a nedicanent for the treatnent of post-prandi al
dunpi ng syndrone. In another aspect, the invention is directed to use of an
anyl i n oguBBtRavé | forgmpatiid wludmmengenkaisuandoglacogen caredactbon t dved
treatment of postprandial hypergl ycaem a includi ng post prandi al
hyper gl ypaehahly | trig jyadeide cytihedilsent Inshéipodripeantheal foywargl yceni a
is a consequence of Type 2 diabetes nellitus. Preferred anylin agonists
i ncl ude 26mMBa’ -0 o-YRERKA 9L FUgQser dRLoNMERL8gB8RASPTYaAdFBYBRsCEI so
i ncl ude z~,zg,z~ ro-h-anyLin. I.,n anof her aspect,ﬁhhe §resent inventjion_ is
1 T ect edME5CLE T BYCOTE Ry I TF G SPVAG EAE FRHar BE: AFERoRS Ao REH S hent
for the tge ri i f e at ]
gastric SRofopaskeflo bR U End AN adeisd ot bl CpPagit B hERRSEE ),
my be eglergen hepEethdwOt ndul irs r@sd@taedeenda falsdlabahiiclpest opay hy
or where hyponotility is a consequence of anorexia nervosa, Hyponotility
may al sobecondeasnarmcahs ephrestiorl afiaalegullacdiona ber aaylanconsequence of
gastric surgery. By anylin antagonist is nmeant a conRound which interferes
C

with the effects. oNOBHRFIPOIHF asdefiise of aFoESuARCLHEE VASCOALLRFPT| acks

significant. pharnacol ogical activit ut .causes effec by .iphi bition of
actg'.J i on of%gegﬁéc\ggfﬁhdg%&? ’E‘?‘tﬁa}t%%/%é’oﬁﬁ%rtaic&*of‘o?égaoﬁﬁép HFﬁﬁPﬁ@r
sites. Pr , t k Ng i j S4+kS~an anylin
ecopt or TSSERRBEY, ' REpaEYed AN AL N CHcd Wibddh e MERE SRYAHCLSaR) AT
32Tyr 9- 32crlse &bBLB( 50D MOHG) 1000 times less potent than CGRP as a

vasodilator (Brain et _al., Eur. J. Pharmacol., 183:2221 (1990} ;

wWang et al., FEBS Letts., 291:195-198 (1991)). Injected into the
brain, amylin has been reported to suppress food intake (e,q.,
Chance et al., Brain Res.. 539, 352-354 (1991)), an action shared
with CGRP and calcitonin. The effective concentrations at the
cells that mediate this action are not known. Amylin has also
been reported to have effects both on isolated osteoclasts where

it caused cell quiescence, and in vivo where it was reported to

lower plasma calcium by up to 20% in rats, in rabbits, and in

humans with Paget’'s disease (gee., e.q.,, Gilbey et al., J. Bone

Mineral Res., S§293 (1991). From the available data, amylin seems
to be 10 to 30 times less potent than human calcitonin for these

actions. Interestingly, it was reported that amylin appeared to



I n anot her aspect, the invention is directed to use of an anylin or an
anylin agoni st which is not a CGRP or a calcitonin for the mamujgcy20e3of a
medi canment for the treatnent of ingestion of a toxin which treatnent
conprises: (a) adm nistering an anmount of an anylin or an anylin agoni st
effective to prevent or reduce the passage of stomach contents to the

I ntestines; and (b) aspirating the contents of the stonach. 5 JULY 2003
25 BRI EF DESCRI PTI ON OF THE DRAW NGS FBGURE 1 shows the effect of amylin
on plasma gl ucose levels in dogs follow ng an oral glucose |oad, conpared
to control. FIGURE 2 shows the post-prandial glucose profiles of human
clinical volunteers adm nistered placebo or an IV bolus of 30 ug AC 0137. '
FI GURE 3 shows the post-prandial glucose profiles of human cli nical

vol unt edmzradiren ostered geita CaP eproductVobobut ndét 100 imcreadd 3qytosolic

FI GURE 4 shows the post-prandi al glucose profiles of human cli nical

vol unt e€ed” adirhies (&3l pankedres Rath (Alemietorllno Bigeheny BIophEEGURE 5
S i s dasba anbidng 37X A1 (BRaPhn oFE Ackp 1890085 es. | LT hou
FI GURE h - di_als- ' f i nical

Vol unt Bt Sbbanis sBRH, R\ Al RSB mRE Ot P01 P BRedpbE SBvmes oo
ug / hour@f'%aﬁy&ﬁ%v‘@ue{th_r&‘%a‘c@ #idhabng! Hgo eE’é?f il es of human

clinical volunteers adm nistered placebo or a 2-hour 1V infusion of
AC- 0137, at 150 ugnfiding REnSIRES reedtoshantafonpets - wupt b6 alis€8 neal
gl ucose profiles for baseline (ggy 1), day 7 and day 14 Sustacal neal
t ol er ancd ttegs t@) usoriegvaig tdldmi cal CEBPuhs ear demoims br ated eamBlimplocker

tripro-anylin (AC-0137) three tines a day before neals' over a 14-day.
period. in yitro and in vivo (Wang et al., Biochem. Biophvs. Res.

Commun., 181(3):1288-1293 (1991)), and was found to alter
glucoregulation following an arginine infusion in fed rats (Young

et al.. l. Cell. Endocrinol., 84:R1-R5 (1992)). The initial

increase in glucose concentration is attributed to arginine-
stimulated glucagon secretion from islet alpha cells; the
subsequent restoration of basal glucose is attributed to insulin
action along with changes in other glucoregulatory hormones.
When the action of amylin is blocked by preinfusion of *3’hCGRP,
the initial glucose increase is not significantly different, but
there is a subsequent fall in glucose concentration to well below
the basal level, which is restored only after some 80 minutes.
Thus,, glucoregulation following this challenge with an islet
secretagogue waé altered by infusion of an amylin receptor
antagonist. Additionally, insulin concentrations were measured
at half hour intervals and it was found that insulin

concentration 30 minutes following the arginine infusion was



5 JULY 2003 - 26 FIGURES 9a-9c show plasma gl ucose <ng/d|) pI asma
tripro-anylin (pM, and plasma free insulin concentrations g t
the tine 60 mnutes prior to initiation of an IV infusion of 2 JH Y0

tripro-anylin. Sustacal neal was given at 60 m nutes .after start of
tripro-anylin infusion. FIGURES | Ca-1 Cc show pl asnma gI ucose (ng/dl), plasm
tripro-anylin (pM , and plasnma free insulin concentrations (ug/m) from
the tinme 60 mnutes prior to "initiatipn of an IV infusion of 50 ug /hr
tripro-anylin

. Sustacal neal was given at, 60 mnutes after start of
tripro-anylin infusion. FIGJURES l1lla-11c ;how pl asma gl ucose (ng/dl), plasma
tripro-anylin (pM, and plasma free insulin concentrations (~tg/m) from
the tinme 60 mnutes prior to initiation of an IV infusion of 50 (ug/hr
tripro-anylin. An IV glucose |oad (300 ng/kg) was given at 60 m nutes after
start of JymMd¥O-twiyki Asi Rigsi 0N anfin@BESn #2ged A0 ahaw Ehe1pasteSestiacal

nmeal gl ucose profiles and tripro-anylin levels for baseline (day 1) , day 7
and day lanthgsirdeal aseah the oxemmed coptzobs . hUHIIERA iLsi edsovah unt eer s

adm ni stered 100 ~Z tripro-anyli AC-0137) three tines a day before

meal s~ ove@f%FQE@*Gh B@rPBHag°£2%§JUL oygysr. Very ?4W§ﬁ%ESrf§&l§Qb“%ﬁ%m1the

post - Sustac al !§§ 2 rR ny. els for
basel i ne f%l%ly vﬁﬁ\ aé‘altugg %ap%m Ellc’{gl](i:::;ll gnéalWﬁ%lgﬁgngé§§é§%§goféﬂumn
clinical ey eﬁd%pﬁ:@i"s”b&hﬁéﬁéh 3t gcRpi Peeeptyls N(Y¥AGOEE a1t hreer i nes
a day before neals over a 14-day period. FIGURE 14 shows dose-response

ef fects ofehkicEndodrimonne8dsRiReCtia®?)of r Theaeyresnlns tre seddntbon of

27516 or SBEBRE VTR FoReayRsonshed Hhtads 88 AR e U GeRiBrPRE (e

best fi tthﬁ?ok?&hétélferfdﬁé‘ﬁttkenﬁe "1 A-eabegihhecds action of gastric

contents retal ned in nornal and eti'c rats not treated with amylin

(different at P < (pddilents EB.GhJREy;lé 5 b etlezs mMinaaidi ti roneenrt latkoaf
nmeasured after the subcutaneous injection of either 1 ug cr 10 ug of

synt het i c 1Pgtlafy| #¥¢ (’FPP"’IB'-eﬁeF°g¥‘6\ﬁ?))ma’83ﬁ?o(ﬂ"@lérf‘edﬁﬁhﬁ%e%‘:}SEM“FPeBRE 16
d t I f
Gl pe” of SREVRT9HER ARty (s, Wik PLASEL (e ) HedeSUAL (PIA00 P e

(broken | ipagrchrebelt et B&feklg.rsoli@dabsﬁﬂﬂﬂir el beaBeshbehar ech raige gavaged
after laparotony and pyloric ligation. It indicates that little tritiumis
absorbed @iPdetes.-t hipugpvarie BaLN3LoRodRs Nl FEe, laddabetes + AmMldm upt ake
reflects RARYANER ofhUSORE dlthYssl8nChES Uitk WobRE- SR 4y | Nt esti ne.

Diabetes, 497-500 (1991); Ogawa et al., J, Clin ny . 85:973-

976 (1990)). Measurements of plasma amylin in Type 1 diabetic
patients show that amylin is deficient in these patients after an
overnight fast, and that a glucose load does not elicit any
increase in amylin levels (Koda et al.,, The Lancet, 339:1179-1180
(1992)).

It has also been discovered that, surprisingly in view
of its previously described renal vasodilator and other
properties, amylin markedly increases plasma renin activity in

intact rats when given subcutaneously in a manner that avoids any



5 JULY 2003 - 28 FIGQRE 17 depicts plasma glucose (ng/dl) post gavage with
either saline or AC-01B7. DETAILED DES~~j I PTION OF ' ~] ~E |NVE%hﬁDL?h@O3
nonencl ature of various anylin agoni st anal ogue conpounds useful in the
present invention can be used to indicate both the peptide that the
sequence i s based on and the nodifications nade to any basic peptide
~anylin sequence, such as human anylin. An am no acid preceded by a
superscr' _pt nunber indicates that the A&med anino acid replaces the ami no
acid normally present at the am no acid position of the superscript in the
basi c am no aci d sequence. For exanple. "|I8Arg~~Pro-hanylin" refers to a
pepti de based on the sequence of "h-anylin" or "human-anylin" having the
foll owi ng substitutions: Arg replacing H's at residue 18, Pro replacing Al a
at resi duisturbaticer ofr bpbedi pgeSeurat rHsisiues 2poltartebecause lowered
"des-iLys-h-anylin" refers to a peptide based on the sequence of hunman

anyl i n) Wioed iprepispge, 16r aNsEEPRY ndtinyh Eadienide|raleRserhe ABYdANst

anal ogues of anylin of this invention are useful in view aof their

har o ol BUHAGHR S Gp o BE s 35 ABKY piby  SCBHAT | AT RR AR E B SR Seiop hose

i ndi cat ed_hy JVity | bi ndi Y ol e
assay desscelrllekg:}gyge!f&%v. a&?{;}??‘#gg%ﬁ%g sa%%%él?gcco%uan@ o%af%g?g' gg Egk
assessed ﬂ%&é}ﬁ%r%t?' lclaly beOukBAUES BYBEK CoN & CaftyPL BRIk W RAIH VEeFidskB S
JULY 2003 _ 29 manmal s, or to reduce post-prandi al plasma glucose |evels,
as descrifadimaictivithr.ef ahesd angkpaceednfHidiongs e diends

des-I Lys-hanylin. 'gPro-h-anylin, ~"~Pro-h-anylin. 'eArg~~Pro-h-anylin( and
des- | Lys' dstreymimad-ieng fpiaitn amyl ins pntagend ss a6tld/ rgduce,ipl@sme Teddped

test aninmals, provoking marked hyperl actenia foll owed by hyperglycema. In
addi tion ?QFW%%ﬁ%uT%&?t%@PFP@§EBHaEBEF§P?%¥¥% Ranetlt iip n¥§%§£é$ &fed

coabi 11 ¢ yetfa TR dnth Bines BLRERIRHT ete APAT e vAteer  ed
ds, d —~Pr 0=Val ~=Pr ¢x i 0. o sembr Qs - ' | f dt
hor ot n ac iR REe o raRELAA U] actebl Qe Meddba?! el T ORE 1O

i nvent i Onadd@it 57 10)arAN 1A loifU aRgaRhS bnth§6h LS £ 0t & FAVdYr 051 y8 ncidilaite
agoni st anal ogue, for exanple, anylin receptor agonist anal ogues such as
i © ~gu. ~P=tasnbiy|tesistance pnd Ather Ppomon angtaboligAtisonddxs hanyl i n,

des-' Lysl . Arg~~Pr.o- h- lin. ~ = ~Pro-h- | in, des'Lys=~~Pro-h- lin, d
R P e T P
i ncl ude: jhgﬁ ~Val,53R. Q- icQ v a1 & LENsPL 9aVal ~RL0s hr lin:
hgg-?L§s~ eu~‘%§£%§l~ ngﬁgﬁﬁgsrﬁkga§z?é%-ﬁ§ﬁ£§§%¥%%f3§$€§ﬁ%n¥n§rin;

" aAr g~Leu~~~Pr o- h-anyl i n;

Ga i

Gastric hypomotility with delayed emptying of liquid
and/or solid contents is a component of a number of
gastrointestinal disorders. For a general discussion. see

/o) an and Gilman‘s The Pha cological sis of The U R

Chapter 38 (Pergamon Press, Eighth Edition 199%0). The symptoms
of such disorders may include nausea, vomiting, heartburn,
postprandial discomfort, and indigestion. Gastroesophageal

reflux is often evident and can give rise to esophageal



5 JULY 2003 - 30 ~gArg~'Leuu"Pro-h-anylin ; "Ile"Leu ~~v' Pro-h- anyli.n
mle~w Pro-h-anylin ; des-ILysl' Il|e"Leu~~~Pro-h-anylin:
mlei'Arg~Leu-h-anylin; , "Ilel"Arg~Leu~Val ~Pro- h-nnyl i n: 5 JULY 2003
"Il el Arg~LeuuPr o~"Vah' ~Pro- h-anylin;
| sSThruH s~Leu~Al a~Leu~Pr o' Asp-h-anylin: 1' Thra' H s='Leu~Al B' Pro'i Asp- h-
anylin ; des-|LyslsThritH s~Leu~Al a~' P rosi Asp-h-~ anylin ;
t' Thrl' ArguH s~Leu' ~Al asPro' | Asp-h-anyli pg
uThrs Argz H ss' Leu"wPr ossAsp- h-anylin: and

"Thr|" ArgnHi ss' LeuuPr o~Al a"wPr o' | Asp- h- anylin . Still further anylin
~gonists including anyl i n agoni st anal ogues are disclosed in WPI Acc. No.
93-182488/ 22. NEW/AnyIin Agoni st Peptides Used for Treatnent and

P ti f. betes Mellitus." th | osur.e_of which
oS, beero FEBRBbYA CPEE 1BTe %ab"errf"ges%%’tﬁﬁl T SFEhREn SBgORLEN oy b

evaluategugggggngfr%entI?ﬁQ%Q%%QCan P b AREC 8 myBEak8EERT O

bi ndi ng assay can’i ate any I n agoni sts and ant agoni st's
and can bRrypeHibR, ey@éﬂ@éei¢enﬁlngA1ﬁﬁud i TQlueS 1BUGBkAORESEN the

di stingui shes between anylin agoni sts and antagonists. Effects of anylins
or anylinaggehtgtefopathehtsc gﬁﬁtti¢yst&sn§nnr Hypbolo¥i2089 4s31
identified, evaluated, or screened for using the nmethods described in the
Exanplesfneﬁbanth @tﬁ@ﬁseﬁﬂekﬁ%wmicﬁiﬁﬁﬁ#%QﬂRﬁnrqniqhﬂdst#éﬁ gendifiabng

astric notilit
g TRtLiLLY

often present in patients with anorexia nervosa or
achlorhydria or following gastric surgery. Id. at page 928.

The medical management of patients with gastric
hypomotility usually includes the administration of a prokinetic
agent. Although antiemetic phenothiazines or bethanechol may
provide some relief, these drugs do not accelerate gastric
emptying in the vast majority of patients and often produce
unacceptable side effects. At present, available prokinetic
agents include metoclopramide and cisapride, but others (e.g.,
domperidone) are being evaluated. Ig.

Metoclopramide decreases receptive relaxation in the
upper portion of the stomach and increases antral contractions.
The pylorus and duodenum are relaxed, while the tone of the lower
esophageal sphincter is enhanced. These effects combine to
accelerate the emptying of gastric contents and to reduce reflux
from the duodenum and the stomach into the esophagus. In
addition, the transit time of material from the duodenum to the

ileocecal valve is reduced as a result of increased jejunal



One such nethod for use in identifying or evaluating the abil gty of 2003
compound to slow gastric notility) conprises: (a) bringing together a test
sanpl e and a test system said test sanple conprising one or nore test
conpounds, and said test systemconprising a systemfor evaluating gastric
notility, said system being characterized in that it exhibits. for exanple,
el evated plasnma glucose in response to the introduction to said system of
gl ucose or a neal; and. (b) determ ning the presence or anmount of a rise in
pl asma gl ucose in said system Positive and/or negative controls may be
used as well. Optionally, a predeterm ned-amount of anylin antagoni st
(e'c., ~"~salnon calcitonin) nay be added to the test system Preferably,
aQoni st conpounds exhibit activity in the receptor binding assay on the
order of less than about 1 to 5 nM preferably | ess than about 1 nM and
more preferably | ess than about SO pM In the col eus nuscle assay these
conpoundpepietarsid.y shwetoCldpvainides s Ghetbedeffedt |as gasitahcabout 1 to
10 micronol ar. The receptor binding assay is described in United States
pat ent aPEFFeEiPRPBEAnigomobFbi e Id-| é& BAIRE?2H- 15, 1991, and

RBB: : zg'??ognN?n}Jg?ﬁ&(%qﬁé@/ Oaéaémt'lf Qﬂtl géﬁFg J?ULa( clzeg%?ﬁles °%§88%B%r at ed

herei n byat@EeheHE £ fldtird.CaRRt Bhedl in*é"Ghe@iS%)édl By ap L e@BebtbLoMmasay
whi ch neasures the ability of compounds to bind speC|'f| cally to

menbr ane-sreuddcanydi et deEstois. pdrpr efiditriad theugestodintes tieadr &mect.
preparations used in the assay is the basal forebrain which conprises
nenbr anest¥r om t he nucl eus accunbens and surroundi ng regions. Conpounds
bei ng assayed conp s t rad 1S th "~
Hol ton Hunter rat gﬁg lwéh%)ﬁq{ o ?gﬁlgﬁﬁeé“%‘%&?gf% ﬁ% f<';1,;j’;rrt)unt ound (B)
is plott ammmobunCévm ﬂiodd)e iltogsOéléhen.;cm@esyamhw@l@faﬂumaﬂsar e
anal yzed by conputer, using anal yses by nonlinear regression to a

4- par ametand |cegi ﬂbekeqmwaﬂtl(qmpbetimbgr%ﬂqct@ Sauped &ofthﬁarlezcasanr

bi ego, Callforru a) Isehe AL I'I?'gg ram of DelLean f|t si‘_SAL FI T,
Versi on 2 ABipisHEgt g agenigty- Roﬁ?) , anal .
Hi ochem JQJO&%QF %%%s(ﬁgg%off@aﬁeoafbw&@wﬁa.{e&e&bxskaﬁu@é ama in
agoni sts,. 1ncluding anylin agoni st anal ogue preparations in the sol eus
muscl e arer@e#ﬁeﬂimedcuépng mre\hm@ébykeésbyldjacbmehoasosner QMmriBicand

Cooper, G J ture 335 632 S 9 er G J.S. t al Pr oc.
NatP Acaﬁnt§§ﬁn£¢% ISA Eeove a&} g % gid antagonists speed

gastric emptying. It is thought that the drug promotes the

el

release of acetylcholine from myenteric neurons, although direct
evidence of this action is lacking. Since bethanechol can
enhance the effects of metoclopramide, enhanced responsiveness to
acetylcholine may also be involved. Id. at pages 928-929.
Domperidone is a derivative of benzimidazole that possesses
both prokinetic and antiemetic properties. It is a dopawminergic
antagonist, and it produces marked hyperprolactinemia; its
effects on gastrointestinal motility also closely resemble those
of metoclopramide. However, unlike metoclopramide, these effects

are not antagonized by atropine; and explanation for this



(1988)). In sua~ma~ry, anylin agonist activity is assessed by ggeiwim t he
I nhibition of insulin-stinmulated glycogen synthesis in sol eus nuscl e.
Anylin antagonist activity is assessed by 5 JULY 2003 - 33 neasuring the
resunption of insulin-stinulated glycogen synthesis in the presence of 100
nMrat anylin and an anylin antagonist. Concentrations of peptide dissolved
in carrier-free buffers are determ ned by quantitative am no acid anal ysi s,
as described therein. The ability of -cdgpeunds'to act as agonists in this
assay is determ ned by neasuring ECM val ues. Standard errors are
deteriained by fitting of signoidal dose response curves using a four
paraneter |ogistic equation (De Lean, A.. Minson, P.J., Guardabasso, V. and
Rodbard. D. (1988) ALLFIT) Version 2.7, National Institute of Child Health

and HUWBQHgﬁﬁﬁgﬁﬁﬁP s Mot Vet BeEEESHvarded.l PomballiBhne cPUEREE gﬁeany|in

agoni sts Thlave been characteii zed using these biological assays. Th

conMpounds, re-BieRr0 taraneri Bd 685y Ly L mAn@a Bix@entanihdnit causes

"BArg' ~~~Pro- hanylin, des-ILysl~Arg ~~Pro-h-anylin) u~~Pro-h-anylin)

desl Lys' ~esfrmegyranildal, sddd ePfetts abnly RrarelyanylAisn anveegudkl fouddeso
conpete with am-lin in the receptor binding assay. These conpounds have
negl i gi blrotaninkpyfiexe adih/ithe hseatnant éhfgﬂiﬂrthil-éls%‘l'éu§liﬁﬁ§§?e 88<a¥tand

ot hor - agdt P ifsdinash erBYeRnthEis 1t e Riiss B roe Lo AR LHRBERER
i n Uni tocand S AR ol BBRSR o fo, " £h85  FREP RUECaPBREEY )T
2003 - 34, Novparbeie hmel Shbrabbardé Set OB f métideloptafi€tebYn the
incorporated in its entirety by this reference. , Conpounds such as those
descri bedtabatmeernt coprtairearts with gastric hypomotility. However, it has
less antiemetic activity. Id. at page 929. Domperidone appears
to be rapidly absorbed after oral administration., but its
biocavailability is only about 15%; most of the drug and its
metabolites are excreted in the feces. The half-time for its
elimination from plasma is about 7 to 8 hours. Id. Domperidone
is not generally available in the United States; it is available
elsewhere as MOTILIUM. Optimal dosage has not been established,
but daily oral doses of 40 to 120 mg have been utilized in the
treatment of gastric hypomotility. JId. at page 929.
Cisapride is a benzamide and its effects on the
motility of the stomach and small bowel closely resemble those of
metoclopramide and domperidone: however, unlike these drugs, it
also increases colonic motility and can cause diarrhea. The
mechanism of its gastrointestinal actions is poorly understood.
Like metoclopramide, these actions are blocked by atropine and

may involve the release of myenteric acetylcholine. Cisapride



usi ng standard solid-phase peptide synthesis techniques and pr5ejl2['@l§0b3an
automated or sem automated peptide synthesizer. Typically, an car banoyl
protected am no acid and an anmino acid attached to the growi ng peptide
chain on a resin are coupled at roomtenperature in an inert solvent such
as di net hyl f ormam de. N-net hyl pyrrolidi none or nethylene chloride in the
presence of coupling agents such as d|c§clohexylcarbodiinide and

1- hydroxybenzotri azole in the presence-of "a base such as

di i sopropyl et hyl am ne. The a- N-carbanoyl protecting group is renoved from
the resulting peptide-resin using a reagent such as trifluoroacetic acid or
pi peridine, and the coupling reaction repeated with the next desired
N-protected anmino acid to be added to the peptide chain. Suitable

N- pr ot esgpdat graupe deeoddl bfkaopaminetdic ablockihd dctinitwxyeaad hionyl
(tBoc) and fluorenyl met hoxycarbonyl (Fnoc) being preferred herein. The

sol ventd@gesmato iafilyedor ¢hei gencantratienhgf behehyetin - Hri pasnsiar used in
the peptide' synthesizer were purchased_from Applied Biosysténs Inc. (Foster

Cty, G9usefixdSmTREidcdeSYRBFEREd. Tl‘FﬂedEPgebt‘:Wéis nCPr ‘%c?)e"t‘F)%ﬁn no aci ds
d lied Hi | d h [

Boc. ar o, B et STHAEE 1ol sy AP Pne R IR OB SpeS! | 05"

Thr(t | ) TY5€ ts

HO(r:(Ly:?('QC?i ; rmpt(:%zlfys 152‘)381: Sﬁ(%ﬁoﬁygzlg?ﬁﬁmc u(t%W?gFm% H s Trt)

Fnoc- As¢dda)ishivd] Faec- Graus’ Ehr BRE- Hesfitad)y sBsStperabagein fewen Appl i ed
Bi osystens, Inc. or BachemlInc. (Torrance, CA). Anisole, nethylsulfide,
phenol , tegdtawestti tdfi disomdeérshpdagastricwayponbtilihtyl dppears dee odm@Edem cal
Corrpany (M1l waukee, W). Air Products and Chemicals (Al entown. PA)

suppl i eehoge of Bermcl@m@nidacanﬁcdgmpgr&dqnﬁewmhoutv@he plde efterts om
Fisher Scientific (Pittsburgh. PA). Solid phase peptide synthesis was

carri edtBk W%qﬁltar;ré’m mnﬁé'ﬁtir-'dglg(ihﬁﬁém z&P pfglkicnaba cieapTide

Bi t t, t / 1 t d
CBoc o FRdts GRS i3t (Dsc ErRSSPEY BFobISLENbe L S RARGAT Tor the Al
430A Pepdisien iy msz&qrpat\x%swnw;tﬁwmm h¥BBRot Loty 0Bub. cap. 49- 20.
Applied Hi osystens. Inc., Foster City. h cappi ng. Hoc- pepti de-resins

wer e cl spimal wraid I—jliu(u:ﬁ(: t #d0Catl phgear ?29The pepti de was extracted from
the resin with alternating water and acetic acid, and the filtrates were

| yophi | i zed. The FhEeIRASd &0 &en8bR¥re éF@&FédWBEEBrﬁFﬁ'Qet@s@%*ﬂér d

met hods d niaues, |.ed Bi os ens, Inc.
1990, p%£é€}{1’§ éﬁ?&ﬁ%‘épg‘pﬁ iedgg%%grg trﬂgseaé'ge%Aﬁ'gﬁiﬁglﬁﬁ '5 dvanced Chem
Tech Syﬁ&?@ﬁ@ﬂrimlml\fg%o%i&c 'aaagszunl bast;léen&ﬁe&xiingﬁpkaéfél

purified by RP-HPLC (preparative and anal ytical) using a Waters De ta Prep

3000 éxdmihdti a3 Foib exapgilen ghuCdgonSier aChdlgpepaidei hergoheinm (10
~C, 2.2 x 25 cm VWydac. Hesperia, CA ) was used to isolate peptides, and
purity Whicleterprofuradioy thecalohe gelisgofnshet penrrestiimmighets of 46 x

25 cm dac Sol vent s 1% TEA/ wat er and B=0, 1% TFA/ wer e
del i vergé rt‘??és anaVytii% %e'mm}ygﬁeasﬂ SFEREWHEChR B°H$3Wﬁsaﬂﬁ“?%s? he

d th
iR T At i Y
wer e hydtﬂinﬂ!&ﬁle Divh e HEE rd BT GIC ighn E&%Q'ﬂ:s i suiiac &Qu%égbh is

Hydrol ysates were derivatized and anal yzed by standard net hods (Cohen,

S. A.. MegminMstered dmrglugagorn hydregdloride ;Pidosefaarkbusudllx Manual of
Advanced Techni a~ues for Am no Acid Analysis, pp. 11-52, MIIlipore

Cor por aBKBRESRRAS 35 cﬂlmgc’q-‘-ast at om bonbardrrent anal ysis Was carried out

by M Scan, Incorpgorated st er Mass caI ratl erfornmed
using cesi um | Odl% ‘E’igre id"e/‘:ﬁ’ley t““Blf’ltag 85%‘&3‘& F—Bﬁ 8815“ zation
anal ysi Egmj &85 d plLe

Bi osystgl}rﬁgaﬁg%%lﬂfao n%!lés spec rome \Q%Zﬁ&% gS%oiglg%n sr%ggﬁg S'E g?ﬁe
invention may al so be prepared using reconbl nant DNA t echni ques, u5| ng

met hods now known in the art. ee, e-a., Sanbrook et ( Ml ecular C oning:
ALaboratorv Manual, 2d Ed., Cold Spring Harbor (1989).




The conpounds referenced above formsalts wth various inorgani Jl.ﬂsr\g2003
organi ¢ acids and bases. Such salts include salts 5 JULY 2008

prepared with organic and i norganic acids) for exanple. HCL. HBr. HVSO, .

H, PO, trifluoroacetic acid, acetic acid, formc acid, nethanesulfonic
acid, toluenesulfonic acid) malefic acid, fumaric acid and canphorsul fonic
acid. Salts prepared with bases include amoniumsalts, alkali netal
salts,~e.g. sodiumand potassiumsalts, %hd alkali earth salts, e.qg,

cal cium and nmagnesi um salts. Acetate, hydrochloride, and trifluoroacetate
salts are preferred. The salts may be forned by conventional neans, as by
reacting the free acid or base forns of the product with one or mare
equi val ents of the appropriate base or acid in a solvent or nediumin which
t he salt possitd@.ubll¢) igr ginea byl sebtusaméows, \Mttaramiscsilars ollen renoved
in vacuo or by freeze-drying or by ' exchanging the ions of an

exi sti ng~gdinavemougndniection &p a §9$?a%$e0+i)nt<éxlcﬁ‘}%g‘éﬂ¥ié§| nrepgated
conpounds, descri bed abgve a in view of their pharmacol ogi ca

properti ekst qerFe&%atrl c GT&Lr ?ﬁem&ﬁHﬁﬁﬁndsH%‘f’eY‘ﬁ’é |3 ST PoFELETEPGi ty
as agentsg ta (}woqa thI %@Bﬂ.ﬂgeséinﬁ'g‘?ﬁ&?dﬁbyﬁ aﬁx to reduce

post - praﬁﬁ? ucose I N~ nmana escri bed anple 1,'the

effects (31a%mddtﬁc0'&iﬁr ah gh@.%%elﬁebsfﬁﬂaf fs&i&mdnémg%man%\tabuat ed.
Surprisingly, anmylin, which has been previously described as a

hyper gl ycre Q'dlgﬂﬂtof( iadministratiansisgdepenaérnt whare ade) disghosaiad

I nstead to decrease post-prandial plasma glucose levels in 5 JULY 2003 -

38 thesepregadund .nulhs Adosxeybifnl §p 31mgdofunits ksadrbnisatenasiuced both the
lucose as well as the peak plasnma ucose |n t he

t f
g?ale 8| urI X I 5 ‘g%gg-ygé’?ls ap, SRELE Qfdég*é*?%e%ftﬁet%f]f%é‘gé‘“&ﬁst BB%afyI in

agoni st) duration of effect of 10 to 40 minutes; 0.2 to 2 mgs (units)
given intravenously produces an effect within one minute that
lasts for 9 to 25 minutes.
Glucagon has been used in several studies to treat
various painful gastro-intestinal disorders associated with

spasm., Daniel et al. (Br. Med, J., 1974, 3, 720) reported

quicker symptomatic relief of acute diverticulitis in patients
treated with glucagon compared with those who had been treated
with analgesics or antispasmodics. A review by Glauser et al.,
(J._ Am., Coll, Fmergency Phvsps, 1979, 8, 228) described relief of
acute oesophageal food obstruction following gulcagon therapy.

In another study glucagon significantly relieved pain and '
tenderness in 21 patients with biliary tract disease compared
with 22 patients treated with placebo (M.J. Stower et al.. Br. J.
Surg,, 1982, 69, 591-2). Franken et _al., however, (Radiology,

1983, 146, 687) failed to show any advantage of glucagon over



AC- 0137, on post-prandial plasm glucose levels in human clinical trials.
Wth both bolus and continuous intravenous infusion of AC 0137, 58JULY 2003
dose- dependent reduction in post-prandial hyperglycem a was observed in
subjects with juvenil e-onset diabetes nellitus. Exanple 3 describes the
effect of continuous infusion of AC-0137 (tripro-anylin) on plasma gl ucose
level s after Sustacala meal and after,|{V_glucose |load. Wth I'V glucose

| oad. plasma gl ucose levels in subjec%s treated with 50 ~Cg/ hr AC- 0137 were
not significantly different from placebo-treated subjects. However, in
subj ects given a Sustacal mneal treated with 25 ~Cg/hr or 50 ~Sg/hr 1V

i nfusion_of AC-0137 | .as | ucose levels were, reduced i.n, AC-0137-treated
sub] ect s PLBREEY et i B T S IACY 697 CH Cbt FOSt oy artlE Ao BT Gl o

gl ucose gangentrali 8es3hnchisytd ) dependent i alet i @epat penhgsaf f efody al
nutrients, but had no neasurable effect on plasma gl-ucose, concentrations
foll ow nd4the add) ni stnatudsd oftlaat | flnaagnaus wgkuchseffeadi veAs idesdthebed
in Exanple 4. in a 14-day doubl e-blind. placebo-controlled clinical study,
pat i ent sTaNEACPeReM] sU6hRSEL CdFabet e vhGaEHAL FRuRPAHES tysual insulin

t herapy and self 5 JULY 2003 - 39 injected tripro-anylin (AC-0137) three
times daily had | ower average bl ood glucose |evels after a test neal than
did patients who received i nswmarRyamgd groaceboenifder 14 days, a
statistically significant (P = 0.02) glucose snoothing effect (nmeasured as
area under the gl Uéoskavarvey wascobsezededhat,t sarpdimicgbgr ans vipwalof
tripro-anylin plasma concentrations were within the xange of anylin found

in the bPGSd RFSHEISUYabSEFCrthRfl vPERSFELYSFRIS x PR PBE BT n PRYbERd and
reductio En, A ani rage .r.ed i.QNns - / . 60 | in
t he pEakgﬁygg ;%%ggg%a%bnégﬁﬁggﬁp hs %0 #%%bgubﬁggfggb%g gg?%%fﬂedqgﬁd
Exanpl e Bxagasés i corenptagiyidnwasgobstur ethalogner nl 28 dPel d-hsahiybit r eed e
spont aneously di abetic BB rats using the retention of an a caloric

net hyl ceFefipssed gbp é8nt ACnPhgd’ Phendil REgddes | Yo el hynQfahlddey. aMye Tt ent
in stomachs. renoyv fter _sacrifli m.n | .was_det erm.n

spect r oo CaBr A ¥ T S arpar b S ihe PREFATE RO R S e y
after gavagfcéO REIEPTaBAPAYidIGsnB ghetdse nake1bad a markedly greater
gastric enptying (90.3t1. 7% passed) conpared to normal Harlan Sprague

Dawl ey rats (49. 1t fn@bpassad: Aefe®Oln angd aonedtebetbCtBH @les d6ladt 9. 2%
passed; P<0.001). The pancreatic B-cell peptide, anylin, which is deficient
in 1 DDV ﬁﬂdééébﬁéhd%thWyih%i69?8656asﬁﬁn:%§ﬁ%RAqE)W%ﬁb@@%}h@r%ﬁ?néﬁﬁ

di abeti ¢ 5ral$,guEhe sEDD Of Adiepresponse i Q@ﬁlbl@fd”ain apge dhabetherhials was
~l ~g, a dose that resulted in a peak anylin 5 JULY 2003 - 40 .

concent r &fi ofedi CaBEPE20Lar nukeduain®r Jaftactq oMotTHddey condenstavivds are
withint nge ved | LyQ. Ihes I o] e i hation
that amyPrs oart PaPbaiie”; WheheBhsdrar anvEsl A3aTrEr Lt K0P FEEREL0E,
into theadgedentpnin.

These medicaments will be useful in the treatment
of, for example, post-prandial hyperglycemia, a complication
associated with type 2 (non-insulin dependent) diabetes
mellitus.

The term " amylin" is understood to include compounds such as
those defined by Young and Cooper in U.S. Patent No. 5,234,906,
issued August 10, 1993, for "Hyperglycemic Compositions,”

the contents of which is hereby incorporated by reference.

For



As described in Exanple 6~, the uptake of ingested |abelled glucose |oad
was neasured in conscious, fasted, corpulent LA/N rats. Preinjegquﬂp(?bg@
the anylin receptor antagonist. AC- 0187, accelerated the appearance o

gl ucosederived tritiumin the plasma. Additionally, preinjection with
anylin antagonist resulted in a greater rise.in plasm glucose 15 m nutes
after gavage and in an earlier decline of plasma glucose |evels. These data
are consistent with the anylin antagoni st AC0187 havi ng counteracted an

ef fect of endogenously secreted anylin,22hereby accel erating gastric
enptying. In additional studies in anesthetized rats, it was found that
anylin does not affect glucose absorption into the blood fromthe snal
intestine. In those experinents, anesthetized rats were continuously
infused with rat anylin (0.35 nmkg/mn) or saline, in the case of contro
ani mal s, SK8FPBe houits. lw%we%néhﬁog?w@ﬁn aRPPE RIS nfesTeRe, a Byt uSPEEigFucose
(lg/kg) was.infused either into the, stonmach or. the duodenum t hrough t ube
naer Lod "ERI UL hel edbphagis " BRcAls e Mgt 2| RUSTS et aheeenbiP zeg
rather tRaRaCeBITEOUT ItdeS . pdtekadl e NoimEIansi Aeiedddr anal yzddga gaatkhi C
notility, e.a., rate of g)JULY 2003 _ 41 _ enptying of stomach contents

i nt o t hekdoedenuntheHawyerandt hefetrsdiescampbiucdtewhhalh minsior gtheorfdecygbsucose
fromthe duodenuminto the b] ood was not del ayed by aqélin. A different

prepar at Pon2Hs 1 0sedtdy ndFElh rEctgdf £ &V iR ion 1aky BRA LPF8R L BEYt he
transit | ygo e b n_j e e :
anesthet?ggg ggt%?ﬂ%ﬁ%%%%gnF§§?&£%a$¥@%ndﬁ?ﬁ SF?#?S%%hH§%$3%H?E Fﬁgléﬂinal
via its bhondssupph¥ogua’s eéxt emdetrszeddand cateul as | dseited ws td@t ahhe
smal | bowel _coul d be perfused~ with glucosed solutions bf controlled
conposi t PBHL1ThEhaGR mars Wwér eyannulagcad ShfsoNPraaahyY ar LBr jS( FBESENEY

sanpl i ng),oand yha guveln LLor denfushon, of .amvlinodsulin agdglycose). The
| umen was perYusbd Wit hatri Grunv A éﬁfe& gl Ucose sol uton. e Bhssage

of ~Q ucosadi rest1ei didmirtahgt hetBUbni Qﬁn?llﬂﬂeré@éptyﬁs dreasieed lyebher
appearance of the tritiumlabel in the plasm. The supposition that such

appear anee gfecepitoramwiight héhighasaewds | Hdedd messuinberagtucbse edprake
fromthe t S tested by adm nistration of the glucose_transport blocker,
ol or i dzFROSBPOPLAS P} VBT Thesy e e 1 ST of FAbBRORPOTR (e gut
llumen i ntgokbeqrkasPBed TRAOSUY o dat (e dl UpRSendr3dheat Rebwegs Lbe gut

| umen and pl asma remai ned constant. during anylin infusions, plaSma gl ucose
was "cl afrdedtibiedininnfarsi dntefngtiuwese Appiliawsiomri @HI i Aceespinse 986

changes in glazna glucose. In this Réeiaration,,intravenous anylin
i nf usi on$RABE e ef FERLIUSEh (HEYr afBYAin whi et tshel TR 1gtS§c oS8 Fr ed@ht ed

to the spaLly.h lang 8 gt{%ﬁft. 03f 1 Slied Ll . sg,d esul ts
show t hat t%e ecfg%seé od%gblucogéo% ser&éda#ne%%% |n-t¥§g§é§l§u5jects
in the studies deseri hed e ot J, ke ; reas

absorption fron1thghs%hl?f?%yeggﬁﬁg?'bd#h¥a% ggHgégg gﬁ%ﬁéﬁ%%ﬁq?g?eug
transf ero6f =t oamghigontrerdrs tnyilhe' duweddstm for etheduanuf adetayedfastri c

enpt yi ng. ositiagns useful in_the jnvention may conveniently be, provided
in the faf%%ggm%h&%if&}% éﬁ??%b?éajforreﬁéirléﬁtIQPaIO?i ﬂéFEHPﬁ@g?ﬁH‘g@gnous,
'”tra"U$ﬁHE§Ei€g¢ skictd aleqQusy OimPesdl Qormalfd! admpist patéogp |0 sgne
cases, it WII be convenient to provide an anylin agoni st and anot her

anti enpt yphgisgann, suyeleasbglbueagenylin agsindgite acermusia iioh wsedol URi on
for adm gt Latlon 0getNale 0. olher. £ases. o i £ 0oy De.pr e, advpntagegus to
adm ni st er "another an -enﬁ%ylng ageﬁ% Separat el'y fom sai d anylin or
anylin aganestednatogurediadritabl ecadnredstiagi o dorimt oy 1best. beén
determ ned by a nedical practitioner for each patient individually.
SuitableaﬁﬁégﬁﬁceuticalIy acceptable carriers and their formulation are
described in standard fornul ation treatises, e.a., Rem naton's

phar maceuti cal Sciences by EEW Mrtin. egg also Wang) Y.J. and Hanson,

M A. "Parenteral Fornulations of Proteins and Peptides: Stability and
Stabilizers.” J9urnal of Parenteral Science and gechnol oorv, Techni cal
Report No. 10, Supp. 42:2S (1988).



5 JULY 2003 - 43 Suitable formulations including hypoglycem c agents such
as sul fonylureas are known in the art. Conpounds useful in the gAY PoD3
can be provided as parenteral conpositions for injection or a.nfusion. They
can, for exanple, be suspended in an inert oil, suitably a vegetable oi
such as sesane, peanut olive oil, “or3 other acceptable carrier. Preferably,

t hey are_sus ende ﬁn agueous %arrl gugle |£ a? |s§ Rnic buf f er
sol uti on® B ot 5% 1o 74° e o&ﬁ SEGRES e 8y HE-8VEFPI i zed
by conveggg@ﬁaé émgﬂylﬂgaatlon technlques or may be sterile filtered. The

conpositions may contain pharmaceutically acceptable auxiliary substances
as required to approgi MRS Py STy ket BavidPei 88sfududi ase vl f BRI ng

agents. - Gsehils il 95 S L gsiude of ofa gstaadium:agabat shagebieaackd

buffers. A formof repositor epot” slow rel ease preparation may be
used so fhat epdaetpapetnadﬂajlloglefaﬂe@txmlaabmnns @f tﬂaegrmtepar atisomeam ee

delivered_int.o the odstream-.over ny hours .or | 1 owi n .

Cr ansder MEF Ot | ShCar MG GEny  THEE deUtRFiiBot SHYci £ migopal in
acconpl i ghedtushngtsodirgauehlioni deforgatbeicphastaaceyti eal | ¥ ageepeabl e
agents such _as dextrose, boric acid, sodiumtartrate, propylene glycol.
pol yol s égﬁgﬁra%gnﬁﬁﬁmt%lg%ﬁEF%cﬁ%§Q§ﬂ%na%nd%ﬂ9¥§e vnépéaﬁﬁémﬁﬁeoréﬁﬁﬁ@

sol Ut es. (Sadkyehl 081 by pred Shriad RArdd chARln 01 1iBYT Lok 50BN Ni ng

sodi um i ons Y 2003 - 44 sol utions oOf the above
conposi t i ohstimyoiba aryi charsdowi tihdascbhqi@:kecmﬁ mjleagﬁ@ttlrmitem as fddhyl

|1 ul . Th b d fied,f h I
o1 inwaier Any of S urOBCUS AY T phe rabBleNEanTy Sectmanie £

enul si fythg agest sofrayarbe gipl Dyedagael sdi nforf othexampejac@oaed acgovnder, a
non-ionic surfactant (such as a Tween), or an ionic surfactant (such as
al kal i p%??é?ﬁ%@n%tﬁﬁﬁuﬂ S UHFea e QﬁnHQ§ﬁaPé§P ag. | UQPTPgt6M§ rome.

Conposi tions useful ifntBgcEAYEN,E98- @Y e ik epf&stk By is directed to

use of an amylin or an amylin agonist for the manufacture of
a medicament for the treatment of postprandial
hyperglycaemia 1including postprandial hyperglycaemia.
In a preferred embodiment, the post-prandial hyperglycemia is

a consequence of Type 2 diabetes mellitus.

25,28,29

Preferred amylin agonists include Pro-h-amylin.

' ' . 51,‘ ’
Preferred amylin agonist analogues also include 25,28,29

Pro-h-amylin.

In another aspect, the present invention is directed
to use of an amylin antagonist for the manufacture of a
medicament for the treatment of gastric hypomotility or for
the acceleration of gastric emptying. In preferred

embodiments, this use



m xing the ingredients follow ng generally accepted procedures. For
exanpl e, the selected conponents may be sinply mxed in a bl end&rJUlrY 2008 r
standard device to produce a concentrated m xture which nay then be
adjusted to the final concentration and viscosity by the addition of water
or thickening agent and possibly a buffer to control pH or an additional
solute to control tonicity. For use by the physician, the conpositions wll
be provided in dosage unit form containing an anount of an anylin or
ataylin agonist, for exanple, an anyllq agoni st anal ogue conpound w th or
wi t hout anot her antienptying agent mhlch will be effective in one or

mul tiple doses to control blood sugar at the selected | evel.

Ther apeutd cably o Ei@g%d V@h@f@“ﬂ Iﬁtﬂﬁltg”}i' sl Ny OE dnRe QAN $iapetyeh as
an anyl i n agoni st “anal ogue, se in the contro gastric enptying and
i n condi melm@althymmxchwheﬁeJLBIy}SoﬁiGﬂﬁlltyﬁlS:Lsgaest rdo@seqm)érwmgofs drenekiigi al |y
sl owed or regul ated are those that decrease post-prandi al blood glucose

| evel s, lpﬁl’éifoesraabl Vivpemabl hbkie thedh abldlt @MUY @ ora suetnsagengeoodf
glucose I gyare reduced as desired. In diabetic or glucose intolerant

i ndi vi du%lcF St i 8Eod LIEFERS G @fh%ﬁ%‘?lct ﬁ&ﬁg‘?lﬁy normal i ndi vi dual s.

I n such |ndividual beneficial reduction .or h|n ra dla

bl ood gl ucose Ievegg anU!EX/1 be SRS Jvﬁlfneﬁ‘él e?:og:r‘? @dprb@ Wﬁ

the fielitht&Rf&fé&sCly Meh arnit oFifddies apgut heyagent wokl yagypiéh rrany
factors |ncludub$ t he age and wei ht of the patlent the patient's physi cal
condi t i GIPMPR&! o§@f§hgap‘1eVEﬁ dééﬁéﬁ%eS#@T&hﬁﬂﬁﬁ“h%tlon to be

bt d d_ot fact Such.ph t t ful
cauci ng GHEEIREOLGHAL | AFESTAY 2 o] GHoGihd SREGCDE. Sbat B REHON nogt her |

d'Sorder%cW@@ﬁeo&a%irbﬁe@@%id'&gohﬁﬂpe@eé'C'BP'hoh@@@ﬁ@ﬂonTﬁére%b%%ﬁbﬂe
daily anti-enmptying dose of the” conpounds including | BArg~~ Pro-h-anylin,
des-1Lys ‘bAng+r@r eiheanyl iPﬂiefEkaDWPlﬂtﬁ harwﬂ;nm rantw@nlllsizsmsadg in these

~~" ~Pr 0- h- l,in Pr o- lin es- sPro

P on1 1 TEBRBHR. iy A nETi T ASHHCOE PIEaOPRL Phe & ahHRt oo GREGE0B185 1o
about 5 ng/ gleat 1p¥1éﬁz&rgqmna@éﬂyr%?c@lcprfon@n@sél%oa ngy/ day and nore
preferably about 0.01 or 1to1 ng/ day, for a 70 kg patient, adm nistered
in asingle or divige e exactndose,d o hon adm gl stered L5 use
determ ned by the attendlng clinician and i s dependent upon U LY 2003
- 46 whete atrhearmelrzm ccuraanc@mydund ddoes sl tiich hJeSab@\te a]uSGBcH’ r@mge as
vel I as~upqn ;the 49 ed r%?fg& 28 Oéft h§ Iﬂggilvé:éjr}il&llt for. , the

Adm ni stration s e |n At THe T7rs sigh o ons or shortly after
d|agn05|3rebtﬂEﬁbetﬂ5 1n§ésﬂumm.<Aﬁnnnms&&atw@ﬁxﬁﬁyttéa&m@mtn eochpelises:
preferabky)su%ﬁytaneous or intranuscul

r. . .
inistering an amount og'an amylin or an amylin agonist
effective to prevent or reduce the passage of stomach contents
to the intestines; and (b) aspirating the contents of the

stomach.



Orally active conpounds may be taken orally, however dosages shoul d be

i ncreased 5-10 fold. Generally, in treating or preventing el eval ddLY 2003

i nappropriate) or undesired post-prandial blood glucose |levels, the
conpounds of this invention may be administered to patients in need of such
treatnment in a dosage ranges simlar to those given above, however) the
conpounds are adm ni stered nore freguently, for exanple, one, two, or three
times a day. Anylin antagonists, us€Pul in treating gastric hypormotility,
may be adm nistered in a dosage of fromO0.1 to 30 ng/day, preferably 0.3 to
10 ng/day and pref erabl BRIEF DBSB8RIYT Uay . oAdHMicHAWaNcen may be by, for
exanpl e, subcutaneous or intramuscular injection. Oally active conpounds
may be taken oral | EZGHdwdvehonsshlyeseirnll @thenyher s dd asmeogiBrese To

assi st in _understandi ng. t.he present invention, the follow n anpl es are
"ol uded TGHPLR bobii e IRetPESER: ot OY DhiBheed O3 cspli NS The
experimepbat¥gl ating to this invention should not, of course, be construed
as specifically Iimting the invention and such variations of the

i nvention, now SFUGURE 208B0ows47he kpovin- poranddadr gdeves ® pah £ Misischfwoul d be
within the purvjew of one skilled {n the art are considered to fall within
t he scop uggnt ’PﬁV@nWPEHHEEeH%S Jﬂéétﬁéﬁgiﬂi%ﬁﬂ“héFéFﬂaFYePo%?%ﬂﬁ%d.
EXAMPLE goﬁkpﬁboyﬁyﬁtudies have . denonstrat.ed that intravenous

FIGURE 3 shows the post-prandial glucose profiles of
human clinical volunteers administered placebo or an TV bolus of
100 pg AC-0137.

FIGURE 4 shows the post-prandial glucose profiles of
human clinical volunteers administered placebo or an IV bolus of
300 pg AC-0.137.

FIGURE 5 shows the post-prandial glucose profiles of
human clinical volunteers administered placebo or a 2-hour IV
infusion of AC-0137, at 15 / pg /hour.

FIGURE 6 shows the post-prandial-glucose profiles of
human clinical volunteers administered placebo or a 2-hour IV
infusion of AC-0137, at SO / pg /hour.

FIGURE 7 shows the post-prandial glucose profiles of
human clinical volunteers administered placebo or a 2-hour IV
infusion of AC-0137, at 150 pg /hour.

FIGURES 8a-8c show the post-Sustacal ® meal glucose
profiles for baseline (day 1), day 7 and day 14 Sustacal® meal
tolerance tests of human clinical volunteers administered 30 yug
tripro-amylin (AC-0137) three times a day before meals, over a

, 7
14-day period.



anylin injections into fasted and fed rats under glucose tol erance test
condi tions can decrease the plasma glucose decline and incr eas® ~H-I’|a\§|2903

| actate in a dose-dependent manner. Insulin responses are al so
significantly depressed by anmylin infusions in tasted ani mals. However, the
foll owi ng studi es and experinents showed that anylin infusion decreased the
pl asma gl ucose levels in dogs in respgnhse to an oral glucose |level. The

pur poses of these studies were: (1) to evaluate the changes in plasm

gl ucose, lactate a ' li§, 14T S n uc l,9ad; o]
eval uate the effec?gGggéynt?%v%nous ?/qna r#a%fngt e%@é%%l iér?ll?g?)rclil?r’lesgiggmgl
vari abl esyipytdang3)int op@yal add eplasmaef fiiegacinsofl i hheocatyht b tdhaganughl )

AC- 0253 éacetyl -11, 1sArg~ 3Asn, 32Tyr-9-3z calcitonin (salnon)) to reverse
any anyl Fren neghe ddiéeh S &9 nug sl Bedopl BR nbn i irdds®. Abrgr éV dpgesion nef es,

12-17 kg T e)_were used for ghis study, All anipals re.faste

overni gh‘%g\ﬁpﬁI o?ﬂ?o)céé%ﬂo_satmd 2 Eac us&ﬁfﬁ% 95{18 @e‘c’ia%lsgilf’%n o&g ggnWBPg?%r
all protogoler sta®tIbkYe2Q03and8inAthf®diorwere equilibrated for 30-60

m nutes prior to the start of each protocol. At t = -30, vehicle, or anylin
AC- 0253 was begun. FrayrEs doseloat eshorer plédfma 1@Quande300ngfil)/, kgphasma Dose
rates of AC- 0253 were 500 and 1500 pnol/kg/ m n. 25~ glucose (1 gni kg). was
adni ni st BFERF P MEdeCh (BY) ¢ - 218 Rladmes ffr%{?ry}’ilsrP]tl%Gp@?SBtﬁ%"leﬂssc((b‘ﬁ?lflhhed
at t =1 i, Qut S ' LR, wgls nd.l act - t ai ned
o s m 2R D Sy IOTAER LAY ol 0, AR oY) BELAY SIS A
anylin apd AG 09Bhrwereipakeamgliih.= $0s88da180 MAesUt eBas| ngneemalatlogsy the
peak in plasma glucose occurs between 30 45 mnutes after an oral glucose
| oad i n BoRYERBUSTHBYS S tArthedgh riRgPeaasie oHsiuddoabl e i nt er - dog
variability, the patterns of response were repeatable for each individual
dog. Anylin, at al F1dusesratesiiessesy prakinedgbotbséhengatie) of pibsaai n
plasma glucose as well as the peak plasma glucose. During the anylin

i nfusi ontTiPECPRAEAALRYI (RYse apisbarddste r ansuadt BauSorgent 4 tdong

gl ucose sjgni.f.iicant!ly. | ower t i.n the control, experinments, at 30 45

m nut es zwnblég;%o o){"lhr?crté‘énseer@gé?lnnuatfetserplflhoer at%ﬁ/l |Irlllﬂ1 %%?%noévagn 9

t er m nat gdrud ek e owersn nouglidd et enees-dnyitike cianges gl icpbasnmsagl uzose

bet ween anylin doses rates of 50. 100 and 300 pnol/kg/mn. An anylin dose
rate of B/ frol FRY/ divenasasebBctiEdiutes tdietaaxpekanentd perifamadylén

eval uat eirtlpéasieggi cacy of AC-0253 to 5 JULY 2003 - 49

FIGURES 12a-12b show the post-Sustacal® meal glucose
profiles and tripro-amylin levels for baseline (day 1) , day 7
and day 14 Sustacal® meal tolerance tests of human clinical
volunteers administered 100 pg tripro-amylin (AC-0137) three

times a day before meals/over a l4-day period.



reverse anylin-induced changes in the plasma glucose. AC-0253 at up to 1500
pnol / kg/ m n does not conpletely reverse the effects of anylin (§QULY 2003
prmol / kg/ min). AC- 0253 al one has no effect on the changes in plasna gl ucose.
The effects of amylin and AC-0253 on plasna | actate were unrenarkabl e.
EXAMPLE 2 Twenty-four male subjects with insulin-dependent diabetes
mellitus participated in a clinical study of the anmylin agonist AC 0137.
Each subject was randonmly assigned to one of four treatnent groups

recei ving placebo, 30, 100 or 300 ~Cg AC-013Z. subjects in each dose group
underwent a two period crossover to %ani ne i ntravenous (I'V) bolus versus
IV infusion of drug. Each period consisted of a three-day confinenent to
the study unit. On _each occasion, the initial day of confinement was

al | oned for accli mdtFZREF oh33 ol theherugheunrst Tt asadofdmand ehi¢erdays
constitu n_i ded..cr r_ of, pl 0 ve i Lcation. For
exanple,ﬁgggﬁéggggggn3%&%%%%&§§%f%cg¥€éﬂfgp%o %£$#$r§§£m%$%éigthgba9

assi gnedio, ragﬁi Veae- 843714 \6 ol diss 1010 oe 1day 1adinRleacebe sl ¥rbalisnon the
ot her day (or the opposite ' order of bolus placebo foll owed by bol us

AC- 0137) clpnieal twod unsekss admimigijeaeds 308r g9 recigde-angdin o(A@dHidve t he
sane dose. of AC:013? %%$ ép% opposite neans of adm nistration, iae.) |V

i nf usi on AR | MR o LELOTEr MARST gAVEDre tHE SiPFrdfPation 5 JuLY
2443 - 50 of drug and placebo on Days 2 and 3 of this adm ssion was

enpl oyed i n a mannELGBREI 14ArsHowst bakeusedpotsé ngf idwer o iofsradm ssi on. The
si X subjects assigned to the placebo group ,received placebo on each of the
study daysPcehageeidy dalaetiont PavEAbuINtRtharerdiengrécnhsert @l gstiast 30
m n.Ut es, %rolngr n%g é&%ﬂ]ﬁ’;{l&{ets %fftt Qeg%{,gdg. ir%Snomm% t %%dbgggﬁgtggsélg'%aé he .
subj ects To0 ett Usual” 1 nsufi n?8458° vi'a ‘subcut aneous IFAjection. At tine
0, subjeqhs=esidhefor @aehvedim) 1.V BohUS14 HRChicaRsof e assicapedusase of
AC- 0137 or placebo over two minutes or a continuous infusion of AC-0137 or
pl acebo wWedibegue avrBicdiittitAngdloistiw humatdonFhe ['A¢xs] omdiatagerashe

designed to adm ni ster the assigned anmount of drug over the .hour

pori od.  FRPFEYOR fit G e FoNF RBLS U] BEEY rGeBOCHRL HETd HiGHRie Tats
breakfast,g¢ BloodsamRhesmyelf (BkeB-bet Waen 3@ apd) 300 mnutes for the
measur enent of plasma AC-0137 | evels and plasma gl ucose |evels. Plasna drug

| evel s foll owed theledpeciéd stouwss e pealki ngnehir ycaftertdkeadivs: imganitean and

then di sappearing fromthe plasnma conpartnent with apparent first-order
ki neti cs 2EERT c e aSECHIFEOAt | HUGFS LPRf (R oRsER¥ad Lt oMY ePél sthitEh ©of

appr oxi mylad, St eadyst a1 I 1L 30 LSS, ANd SRR L AN, TRlkaknggyat that
| evel throughout the refainder o he rnfusion. “Upon cessation of the
i nfusion, the plassacirrells dessyeds | BlacoBer@srisidd | aritdud hah obseinved
with I'V bolus adm nistration.
(cpm/10 pl) after gavage of saline or AC-0187. * indicates
statistical significance. The lowest trace (broken line-labelled
"Background") comes from 4 anesthetized rats gavaged after
laparotomy and pyloric ligation. It indicates that little
tritium is absorbed directly through the walls of the stomach,
and that tritium uptake reflects passage of glucose into the

circulation from the small intestine.



5 JULY 2003 - 51 The plasma glucose profiles reveal ed sone uaﬁgeﬁéfgﬁqgnd
interesting results. As can be appreciated fromthe subjects C d

pl acebo on each occasion, plasma glucose |evels were el evated above
basel i ne by 60-90 m nutes and remai ned el evated at |east until 240 m nutes.
'V bol us adm ni stration of AC-0137 resulted in no apparent change in

gl ucose levels following the 30 ~Cg dgge. Wth the 100 ~, g bolus, the
post-prandial rise in glucose was cleafly del ayed and | ess pronounced.
Fol l owi ng the 300 ~Cg bol us, the post-prandial rise in glucose |evels was
essentially elimnated. Wth continuous, intravenous infusion, a
dose-dependent reduction in post-prandial hyperglycem a was observed. The
data fromthe 15 ~Cg/hr infusion is highly suggestive of an effect, and as
t he infusion rate HittiREad8ddepib0s apladisd cUigdre gy dlodpositogayrgehe
post-prandial rise in glucose levels isstriking. Simlar trends are

appar entWi gh teichar gads-nenprodpfndlBdt us adni ni stration of drug. EXAMPLE 3 A
single blind, placebo controlled, two period, crossover study with a

m ni mrum 15 hour washout between treatnents was undertaken to further

denonstrate the eff eCtDEthg Itnﬁbpgg-ﬁég#&no,@% Qg3 )Wi ng post - prandi al
hypergl ycem a and to CON € reaucrron 1 SU-prandi a
hyperglycem a i s pfid"idnencdatubel b YwaPlsus amyl o sddoniiitesnanadguef f ect .
Twent y- seven subjects with insulindependent diabetes nmellitus were

al | ocat edompdunds ammdfiviatinothef presentsenvenel omroam beankddvtot ipddcate

tol erance tests. Subjects received treatnent with a continuous

m cr o- i nPath othe RePtdderdiat7 thadspiuene®, 18 pagedrem s wilteh t he crossover

design. The, subjects were divided into three_groups, with nine subjects
cach, asPPOiFHACLQIDMAdE S0 BPYeaSHC  BERF HISATLL P eI eRs 01 S5 88 of

25 ~cg/h o, ecei.ved.Qus | = I - 50

~. g/ hr. {t‘ru%% %&lelicr{e'i Ve %ﬁgvéﬁgéspﬁ%%%é%%%g%a%ﬁ‘%%as%&%%%%%se of 50
~g/ hr. SyRie€ited ifRitQthd Makld® GhitAbCaéfd F&pEcd@YVthe @hilmde ddilgst day of

confinement, the subjects were acclimatized to the clinic. On Days 2 and 3
t he subj sorsallynprasmhta atwrhecemitdocacid positiesigh tie ADHEIYSENIPtsUR

pl acebo. In addjtion) subjects received either a Sughgcakgnneal or iv

gl ucose FBeebPaste ?@é’i", el di SRR bYOT hexXyrBLY a's AireR¥O~uri ng t he

first da e.subject' s usual insulin and caloric intake stahi.li,zed
and gachxgﬁ%?%ctr? %ﬁ#f%ﬁIﬁmﬁﬁﬁtﬁﬁﬁsgﬁﬁggl?ﬂ Xl %ﬁ%ﬁ%ﬁ%ﬁr%ai ] SUghout
confi nengat vhndtCar}d #1'C having the following substitutions: Arg

replacing His at residue 18, Pro replacing Ala at residue 25 and
Pro replacing Ser at residue 28. The term "des-'Lys-h-amylin"
refers to a peptide based on the sequence of hunan amylin, with
the first, or N-terminal, amino acid deleted.

The agonist analogues of amylin of this invention are
useful in view of their pharmacological properties. Activity as
amylin agonist agents can be indicated by activity in the
receptor binding assay and the soleus muscle assay described
below. Amylin agonist activity of compounds may also be assessed

by the ability to induce hypercalcemia and/or hyperglycemia in



At approxi mately, 0700h (T=0), the continuous infusion of stgdyie@00ation
was initiated. At T=30 m nutes, the subjects adm nistered their usual AM
dose of insulin. At T=60 mi nutes. subjects were given a standardi zed
Sustacal a meal containing 355 calories to drink or an iv glucose | oad of
300 ng/ kg, 5 JULY 2003 - 53 admnistered as an i.v. infusion of DSOW
over five mnutes using an infusiﬁ$ punp. The type of tolerance test was
determ ned according to the rando Yafion schedul e. Bl ood sanpl es were
taken at regular intervals for neasurenment of glucose, lactate and insulin
and for the determ nation of AC-0137 plasma concentrations, study drug

adm ni stration was discontinued at t=300 m nutes. On the norning of the
third day, iv lines were again placed in a simlar manner as on Day 2.

Subj ecihamaabs ni ot et@drédize pomtalpryaretilale pdfaaeia ¢gdseosk lasalsn as on Day
2. Subjects received placebo or study nedication in crossover fashion using
t he sadestyibedthergitnsegi men as the previous day (i.e. subjects who

recei ved AC- 0137 in%usion on the second day received placebq infusion on
the third day). 3¢

FT AY SHTh REATH: SFe ANSI OGN COMPRMNAS| 8R8RdY oM i v
| | pad h ' Day, 2 is Y d,,At the end
o1 T hoSBRRR 1 roP AT U | v 1 REC MaPRVRFRar BEa KoL RORVF A e 11,
ith 1Y.gL e S5 Sl 15U R tegl,di {4 50
gl AEO T e IARALUTRAY SRPR Pl SRRV IL 28, R

subj ectpeatf@stesit f ARIRALES prbuiéling MAKdO hyperdladtens aC 28Ee8keAt HPNS
were statistically significant when area under the glucose curves,

corr echgpefolybtembhi nelv adiistioar eca drgpalmyd aldRivitie@l chardbueristibe
observation of reduced post-prandial hyperglycema during AC 5 JULY 2003
- 54 of3amydbnnicertainmp rRed iqornPwnds daveyg adsot heenr §ound Beal in
the presence of sigpificantly |ower nmean plasma AC-0137 concentrations than
t hose BREECHF MPERSASSIIRRNER cFoluRl ixupndh stahidddvochagacheriftiesj ect s

gi ven Sust I treated with 25 yg/hr or 50 ua/hr 1V infusion of

AC 0159neH P &BRRe oY b MR Rt ek, rfp Rt Fombenbds Tt il
conpar syl PEReena- afip) 943 T sate d il 18 PGS Gbagieal dosRerelsduced
post - prandi al plasnma gl ucose concentrations in insulin-dependent diabetic
pati enas 8ACe01B7%} ., nand i ¥atg-*bpdb-hasmybimeasur abl e ef fect on plasna

gl ucose concentrations follow ng the adm nistration of an intravenous

gl ucose | oad. ThEhe pethed 0frthe drgsanttingenticne cage gmphay AT- 0137
nodi fi es the ugtake of orf\I utrients fromthe "qut, and indicate that an

al t er aff ¥ PnaFRBIFh B¢ g i WRIN Fr EH aaon ~BELPIYeporti on
of thi $o8f bREhple, amylin receptor agonist analogues such as

Barg®Ppro-h-amylin, des-'Lys®Arg®®pro-h-amylin, “Arg®%¥pro-h-
amylin, des-'LysYArg®#¥pro-h-amylin, **®pro-h-amylin, des-
‘Lys¥®®®pro-h-amylin, and ¥pro*val®®#pro-h-amylin. Examples of
other suitable amylin agonist analogues include:
ZLeu®Pro*val®*¥pro-h-amylin;
BLeuPPro®Wal¥®pro-h-amylin;
des-'LysPLeu®Pro*val®pro-h-amylin;
BArg®Leu®Pro*val®pro-h-amylin;

~ “argPLeu®*¥pro-h-amylin;



own n.rnT r ~ A random zed, doubl e-blind, placebo-controlled,5p f 5?93
group was) undertaken to determ ne the effect of triproanylin (CAC-0I"37) on
pl asma gl ucose levels follow ng ingestion of a Sustacal standardi zed neal
(Mead-Johnson). 72 subjects with insulin-dependent diabetes nellitus
participated in a 14-day 5 JULY 2003 - 55 <clinical trial. Each subject
was randomly assigned to one of four 39 eat nent groups, receiving placebo,
30, 100 or 300 ug/ tripro-anylin by subcutaneous injection three tines a
day for 14 days. The subjects also remained on their usual insulin reginen
t hroughout the study. On days 1 (baseline), 7 and 14, standardized neal

tol erance tests were perforned. For the standardi zed neal tolerance tests,

subj ects were giva Q§Pﬁf?¥ Ji-9ig seal (360 nl containing 360 cal ories)
at 0800h. Subjectsqz gﬁélne FT om oo& or drink (except for water) from

2200h the night betpyodHFest§- Kl dnyioln adm ni ster their usual norning
dose of insulin until 30 m nutes before the Sustacal neal. For a baseline

test, on day 1, tripxe®afphbrncafyimcebo) was not administered until after
conpletion of the test. On days 7 and 14, tripro-anylin (or placebo) was
adm ni stered in a depdiastlielbeu?BHPao-hhamygdim:time as the usual norning
i nsulin dose. Sanp#es ;or geternination of serum gl ucose | evel s were drawn
at -30, 0, 30, 60, 5% LesohrieAyddBirel ative to the start of the

chal enge, | 11I° 206, S0 SHISURIBA L O, DE LI L L e vhen L e sublect began
oot hi ng of fect (MR L Bra e o p AR T, E) “was obser ved at
(1 30,40 20 100 Uy imety e oA ki gy e U 2003 - 56

Brhr¥His¥Leu*Ala®Protasp-h-amylin;

des-'LysPThr?His®Leu*Ala®pro¥Asp-h-amylin;

Brhr®Argtii s®Leu*Al a®ProMAsp-h-amylin;

Brhr¥Arg®His®Leu®PPro¥aAsp-h-amylin; and,

BrhrB¥AargtHi sPreu®Pro®*ala®®pro’asp-h-amylin.

Stiil further amylin agonists including amylin agonist
analogues are disclosed in WPI Acc. No. 93-182488/22, "New Amylin
Agonist Peptides Used for Treatment and PreQention of
Hypoglycemia and Diabetes Mellitus," the disclosure of which has
been incorporated by reference.

The activity of amylin agonists may be evaluated using
certain biological assays described herein. The receptor binding’
assay can identify both candidate amylin agonists and antagonists
and can be used to evaluate binding, while the soleus nuscle
assay distinguishes between amylin agonists and antagonists.

Effects of amylins or amylin agonists on gastric motility can be



acconpani ed average reductions of 45 ng/dl to 60 ng/dl in the£E@EE goggd
gl ucose concentrations of the subjects. 5 JULY 2003 - 57 T X char ge

in Post heal ducose I1AIJC) After 14 Days of Tripro-anylin Tripro-anylin
doseltaken 3 tinmes dailv) Inln aeebo30 n~i ero9ranmsHunber of patientstasted
at 14 days 2115Post-weal gl ucose: Heen of changes i nAUC | sg/dl'roin.I(al
+229- 6, A5"P" val ue vs. pl aee~bo~ I b) ---0.02Tri prwanyl I n pl asnaPaa~

| Piconalu/liter) _--22t4 100 n~i croareng 22 -6,412 0.02 44r14 300
mcrogranms 12 -T,316 0.11 1T3640

identified, evaluated, or screened for using the methods
described in the Examples below, or other art-known or equivalent
methods for determining gastric motility.

one such method for use in identifying or evaluating
the abllity of a compound to slow gastric motility, comprises:
(a) bringing together a test sample and a test system, said test
sample comprising one or more test compounds, and said test
gystem comprising a system for evaluating gastric motility, said
system being characterized in that it exhibits, for example,
elevated plasma glucose in response to the introduction to said
system of glucose or a meal; and, (b) determining the presence or
amount of a rise in plasma glucose in sajid system. Positive
and/or negative controls may be used as well. Optionally, a
predetermined amount of éﬁylin antagonist (e.q.., **salmon
calcitonin) may be added to the test system.

Preferably. agonist compounds exhibit activity in the
receptor binding assay on the order of less than about 1 to 5 nM,
preferably less than about 1 nM and more preferably less than
about 50 pM. In the soleus muscle assay these compounds
preferably show ECgq values on the order of less than about 1 to
10 micromolar.

The receptor binding assay is described in United
States patent application Serial No. 670,231, filed on March 15,

1991, and published on October 1, 1992 as International



pl uoose val ue, botwaen start of test weal and 3 hours |ater, n AUC
is value at pre-dosing (pines value at day 14 for each subject tested on
both days. tb) P values obtained froma non-para-~aetrie 4fil oox~on test.
EXAMPLE The foll ow ng study was carried out to exam ne the effects of
anylin agonists on gastric enptying_ig,a_rodent nodel of spontaneous
aut oi mune di abetes, the insulin-treated BB rat. 5J ULY 2003 - 58 .
Mal e Harl an Sprague Dawl ey (HSD) rats (161-244g) and Bi obreeding (BB) rats
(181-405g) obtained froman in-house colony originally derived from
Mol | eg~rd Breeding Center. Denmark in 1989 were used. When BB rats were

confirnmed as bei ng di abetic by gl écosuri a on at l|least 2 (Fj%ys they~were
treat ed AWRMH.CEHiOp NumbernPETYPERS/ 02128 ¢ rhe s FIasns RinkhAGRaAS| nsul i n

&E’”E:l Rtpraraed éﬁf'e%gfn.%%i%f‘ﬁ%%%z?ﬁ;‘tﬂ%‘ Febrrt SahatnsRalhy 1o avoi o
. | ' . . 0
rrgggur e?/r%ﬁ anpae(rﬁq%%%tnor?usr% iafga?%mggwéﬁggﬁg£%€e¥§%e£ ur at’i gnfn 6%% él)o S‘E}S{S etszowa3

53f 5 daysindnsbedaifialiyulton meahnaherpoLsd WahEL ¥ Hdbeptdtis.s. AAI | ani nal s
were housed at 22.7t0.8 Cin a 12:12 hour |ight:dark cycle (experinents
bei ng perfefemned gdurge 6 [thghrembrane nnepaxations) used W &hedaggayi bit um

(Diet LM 485, Teklad. Madisgn, WI1). The determ nation o astric epptying
by Che b Hoe CRARAY (FAr RN HALCH SORPYLEeE POt AR G ot She SpELpusf
--20 hou tshﬂt’r&ﬂx%i nt aj | d

i nterferéé‘\ivl eer{;bsteggfiﬁ ophot onet ﬂgg@ggggggéngée: %%8?%%%?‘5& %&/gggr,

di abet i Cchmpstd rfv Sindidy Wd rhlegdt eec8ptbl Npsapd fatind seiftast ed for 20

hours. Periods of fasting of greater than 6 hours resulted in hypoglycem a.
Such ani il Bolsee Huarefroratfamybinf orCanpetisilonucurvesor whereturigment of

astric enptying. Non-di abeti.c rats were deprived of food for either 6 or
gO hoursaﬁBng@%vnybogg_%ggrﬂotted as a fungtion of the log of the

concentration of ligand are analyzed by computer, using analyses

la) AUC is area uxier the yluoose ooncaytration curve rotati vqé#ﬁghgrﬁdvgaal
CH*- el

by nonlinear regression to a 4-parameter logistic equation
(Inplot program; GraphPAD Software, San Diego, California) or the
ALLFIT program of Delean et. al, (ALLFIT, Version 2.7 (NIH,
Bethesda, MD 20892)). Munson, P. and Rodbard, D., Anal, Biochem.
107:220-239 (1980).

Assays of biological activity of amylin agonists, .
including amylin agonist analogue preparations in the soleus
muscle are performed using previously described methods
(Leighton, B. and Cooper, G.J.S., Nature, 335:632-635 (1988} ;
Cooper, G.J.S8., et _al. Proc, Natl, Acad. Sci, USA 85:7763-7766
(1988)). 1In summary, amylin agonist activity is assessed by
measuring the inhibition of insulin-stimulated glycogen synthesis

in soleus muscle. Amylin antagonist activity is assessed by



prior to experinentation. W have noted that even non-di abetic 38 Qaio% have
el evated gl ycat ed henogl obi n concentrati ons. possibly indicat ihgUL
subclinical insulitis. Both~nondi abetic Harlan Sprague Dawl ey rats and
non-di abetic BB rats animals wsre therefore used in conparisons with

di abetic rats. Thus there were 5 treatnment groups: (1) Non-diabetic Harl an
Sprague Dawl ey rats. fasted 6 hours, n=8. (2) Non-diabetic HB rats, fasted
6 hours, n=6. (3) Diabetic BB rats, ~fa3ted 6 hours) n=10. (4) Non-di abetic
Har | an Sprague Dawl ey rats. fasted 20 hours, n=20. (5) Non-di abetic BB
rats, fasted 20 hours, n=7. Conscious rats recei ved by gavage. 1.5nl of an
acaloric gel containing 1.5% nethyl cellul ose (M0262) Sigma Chem cal Co.

5t Louis, M) and 0.05% phenol red indicator. Tweaty m nutes after gavage,
rats wer qeoaagsihgt tﬁé%&%ﬂﬂt% hat otdanen 18 mh@rReh gq>§,ea§eﬁl apdeabaped
at the pyloric and | ower esophageal sphincters using artery forceps,

renoved apdtBpepedsent® 6p nbd&ahm NeatSEmitliion add @& sayldndengypgbniatcti xed
vol une. Stomach content was derived fromthe intensity of the phenol red in
the al kaComeestrations eafapereidd)didmuivehda @aryisavdresgbhiéetrscarai a.

I n nost experinents, the stomach was clear. |n other - experinents

parti cul SedegBipeA DY AVARELtHEIYE RIMINQ ARl AR YEdSr Bfe S8SFHEPBA f ox

ontont  SPERERRaq FHPoRHLLTRE ShoreRRN Rl e Aechits Lo SRS Reg

Vas deri yad 535 1Ehaetbthenea oy Qﬁé&ﬁ%ﬁé‘%c,?r\?ﬁ%s in sac'alaaa'raee&oey g ied

diluent. in Separate experiments on 7 rats, the stomach and small intestine
wer e bot lgetetininddanyg epcoedgi 6t Osﬁgm@ick@ild&é%aﬁme Thevegalkihy of
phenol red that could be recovered fromthe upper gastrointestinal tract

wi t hi n 2Gournpasrametegalagistbs S@uatbion o( e dmart, fAar, MumsonnalP.dye
recovery of |ess than 100% stomach contents renmaining after 20 mn were
expr esse@uagdabbsgor i ¥n andtRedgasdy iR. cOlA G ALIdIGue Ved sthoom2edat rol rats
sacrificed i medi ateIX after gavage in the sane experinment. In baseline

st udi es MNAtdeaainfrshitatengt 'FH- tERglthyAnq Wﬂ)t%vﬁ&%PtzonFnHms
det er m nedl dfa e ﬁn”‘iaﬁﬁfrﬁnﬂﬁ. UpSy d:ﬁ%%éxbeéjf %(5’91%%& ?,ggnﬁgen

studi es, rat anyl'in (Sac ance di sso i ne

admi ni stenﬁia@a:e&i@ehrrhssubcuhaeequﬁom&wal rhétmaﬁs of'tha, ch@xbunasl 1, 10
or 100.g 5 mn before gavage in 46 Harlan Sprague Daw e on- di abet i c)
rats fasf&gﬁﬂmfgmﬂm @%‘E{S“km’bﬂamvmwym |K\1.Z§"’d?’a§ethc BB
rats fasted 6 hours (n=1 3iamae3: 10 respectlvszQ In a separate

exper i meWYld s 8883 It %‘Fﬁang KOp Paéﬁﬁlbﬂyl B @é’rﬂ:é‘ﬁ%ﬂ-ﬁ-&nsdﬁﬁat an
effectivg

tails of BY ﬁa%bzggﬁé’n gcut gfluiggrr%g ”QST?I 0 rﬁg saﬁ‘y %ﬁsﬁggn?iefdf%‘%? fthe

ei ther | 130 compete with amylin in the receptor binding assay. These

compounds have negligible antagonist activity as measured by the
soleus muscle assay and were shown to act as amylin agonists.
Similar results were obtained with other agonist compounds listed
above.

Amylin antagonist compounds useful in methods of
treating gastric hypomotility include the compounds described in

United States patent application Serial No. 07/794,288 filed on



5 JULY 2003 - 61 (n=3) or 10g (n=3) of rat anylin. In anothgrjaxpeoosent,
pl asma anylin concentrations were conpared in non-fasted Harlan Sprague
Dawl ey rats (n=8) and in non-fasted diabetic HH rats (n=5). The plasnma from
250, L sanples collected at 10 min intervals was separated and frozen at
-20' C for analysis by a 2-site i nmunoenzynonetric assay devel oped in-house.
To performthe i mmunoassay, black mcrotiter plates (Dynatech, Chantilly,
VA) were coated with the anti body” Foa- 4. 4 (Phel ps JL, H ase E, Koda JE,
unpubl i shedl by overnight incubation at 4 C Wth 20ug anti body per niL in
50mMM car bonate at pH 9.6. Plates were washed with 0.05M Tri s/ 0. 15M sodi um
chl ori de/ 0. 02% sodi um azi de/ 0.1 ~, Tween 20 (TBS/ Tween), and bl ocked with
1.0% nonfat dry mlk powder in the sane carbonate buffer for one hour at
room t neperpétires, kgl eshecdd sthesere oof i wiklclanis didnebad incot¥orated

BSA/ 200ng/ dl bovi ne chol esterol supertrate (MI|es Pentex reagents, MIles
Labor atior i es . endcinieiRe Y (Bhiisf redesenaey. Sanpl es or standards were added.to
t he coated and bl ocked pl ates and jncubated for _one hour at room

t Ierkrpler at ur ﬁ. Al;]tc‘é?m %gsgcﬁ‘gésFGEBSQ?dﬁé‘FE@P?%na%‘fef [oies3Y% pf&ﬁﬁaﬁ']ggt eddt 0
i . Anti - . i N
st no BRSBHRFERRIARE 295 4 Hisise, SRRk ra8 s ERRHERLE PPl Ry 00
| MunogpeRl £2h) $0ad AR ok 5 V\ﬂia&@&%&ﬂé&%&ﬁ&&é‘%&%ﬂz@&- three
ich p

hours at room tenperature, after ates were washed thoroughly with
Tris bag{pecatlgal aman-1Battibamoy)] Pedtef8ad- afifno eazydeanid ardeindabed by

i ncubation of the plates with the fluorescent substrate

4- met hpedidbattiched | tptluplarnowiag BEpgide chain on ea eerlina@nes COUBPARBMCl
pH 9:8 for 40 mnutes at roomtenperature. The fluorescent signal was

nmeasur 8§ WPPR LETRSEAELIE Mt 28F HBSTtpFat¥ertagerh afh At vdfaired on

Mul tical ¢ .sof L war l.ac, i ther sbur . _Concentrations of anylin in
pl asma ﬁ%l’e{g %&e‘h rech’(r\n:"'J“n QW g%nﬁgrgpgw%nﬁ/i ‘f’ﬁf réé%rf"dlaﬁlecurve run in
the saggeganay: oVeSuPEide dBRhds slibhS 20P80EYc1bREXAESAYbIAS A dd RbhEUM
det ect abl e concentration of'2 pM Dose response curves for gastric enptying
wer e filFhgdrbrybedzprrbasils idroghet presefek 0si Agbasd eaxth w@iares iterative
routine (ALLFIT, v2 7, NIH. MD) to derive EDT's. Since EDT is

| 0g- nodddspprapsiethylaming ; TheegyNesarhamoyl anrakeceinrd rgnsun Be

var  anEERaNEG: FEOR, HRRMERMTTY. ROREL R FRF bR uEbHRCR | SRR AU A af

v2. 0. r Iﬂigﬁ i.ng 0 f
signif %g%gg@%ﬁQ%&%‘%f ié?% r (})<'31'r<1iEl é}oer' a&gg tIf.iggvl éelgé/uégﬁ% efé%ccﬁogt i ng
anyl i n repeaeatir @i thncheaiexyd ldetiked PVpr3tectedSakidd. &cidMto Be @a@deadr i son,
anylin concentrations in 5 non-fasted spontaneousl| ydi abetic BB rats were
undet edcabhe. PeRtide sehans dJuiBpdblee Nabrofge2dngi gnowns Aneweldvage with
Phenol (Red, together with relevant statistical ?onga{i sogs, are shown in

bofihq (FRBS] ' an

Tabl e ¥ROKR BBt FRERRFhn “Ehith JudUSAoay cAEPony i

fluvorenylmethoxycarbonyl (Fmoc) being preferred herein,

The solvents, amino acid derivatives and
4-methylbenzhydryl-e;mine resin used in the peptide synthesizer
were purchased from Applied Biosystems Inc. (Foster City, CA),
unless otherwise indicated. The side-chain protected amino acids
used and purchased from Applied Biosystem, Inc. included the

following: Boc-Arg(Mts), Fmoc-Arg(Pmc), Boc-Thr(Bzl), Fmoc-



5 JULY

2003 - 63 non-diabetic HB rats) enptying of dye after 28 1|, NULes
Y 2003 o

was the same whether animals were fasted for 6 hours or for 2@
is, period of fasting (within the 6-20 hour range) did not appezr to

signifi

cantly affect gastric enptying nmeasured by this technique. . Table 2

Gastric contents remaining 20 m nutes after QavaQe Non-di abetic HSD

| Ncn- di

abetic BB | Diabetic BB Fasted 20 hr 54.9t3. 0% n=20 27.0t 3. 8% n=7

not done Fasted 6 hr 50.9t4. 2% n=8 33 38.9t9.2% n=6 ° ~~~ 7t1. 7% n=10
Gastric contents are expressed as a fraction of those that could be
recovered immedi ately after gavage in 2-3 separate rats run in the sane

assay.

rats fasted 6 hours (P<D. 001)

= not different fromrats tasted 20 hours 6 =different from HSD

hours (RR2.(80B)h) |t BbES-88F (B2} i Mgbd 1By gaBY)i C BIPINIM@®@riz) ,diFabet-i ¢ HB
rats was significantly faster (P<0.01-0.001) than any of the ~ other

t r eat neMyrdtoBps . (Bec-hpys{ ¢l abket i Dnegrilns Boc IThBabsE@ni®zldn F@c-di abeti c

BB rats have a higher rate of gastric enpg%;ng t han non-di.abetic BB rats

suggest S ErBuhe BBRETHRB{BRt) s FRecrasp ¢

not mer

constr ai

o ATRIRER) Colal! bl-tREER SR Rop SR B Rfaddie THOI00 o
Bachem Inc. (Torrance, CA). Anisole, methylsulfide, phenol,
ethanedithiol, and thicanisole were obtained from Aldrich
Chemical Company (Milwaukee, WI). Air Products and Chemicals
(Allentown, PA) supplied BF. . Ethyl ether, acetic acid and
methanol were purchased from Fisher Scientific (Pittsburgh, PA).
Solid phase peptide synthesis was carried out with an
automatic peptide synthesizer (Model 430A, Applied Biosystems
Inc., Foster City, CA) using the NMP/HOBt (Option 1) system and
tBoc or Fmoc chemistry (see, Applied Biosystems User’s Manual for
the ABI 430A Peptide Synthesizer, Version 1.3B July 1, 1888,
section 6, pp. 49-70, Applied Biosystems, Inc., Foster City. CA)
with capping. Boc-peptide-resins were cleaved with HF (-5°C to
0°C, 1 hour). The peptide was extracted from the resin with
alternating water and acefic acid, and the filtrates were
lyophilized. The Fmoc-peptide resins were cleaved according to
standard methods (Introduction to Cleavage Techniaues. Applied
Biosystems, Inc., 1990, pp. 6-12). Some peptides were also
assembled using an Advanced Chem Tech Synthesizer (Model MPS 350,
Louisville, Kentucky). Peptides were purified by RP-HPLC

(preparative and analytical) using a Waters Delta Prep 3000

=different fromnon-di abetic BB rats fasted 6

e rEIMRE DR (FrHetes and i s



above, the effects of anylin were explored in non-diabetic Harl an
Sprague-Dawl ey rats fasted 20 hours, and in diabetic BB rats 5JOUYY20083
- 64 fasted 6 hours. Wien subcutaneous anylin injections were given 5 mn
bef ore gavage with Phenol Red indicator, there was a dose dependent
suppression of gastric enptying. Suppression of gastric enptying was such
that the dye recoverable fromnormal HSD rats adm nistered | ~. g of anylin.
and diabetic rats adm nistered 10g, was the sanme as that recoverable

i medi ately after gavage (P=0.22, 0. éé) The dose at whi ch~50% of the

maxi mal change in gastric enptying (EDT) was observed in normal rats was
0.43.9g (0.60 nnole anylin/kg body weight) t 0.19 log units. In diabetic
rats the EDT for suppression of gastric enptying was 2.2g (2.3 nnol/kg) f
0.1B log units. Fromthe fitted curves shown in Fig 14, it can be estimated

t hat d f I d t dt t t | d tore
gactric ORISR b Chio GEP3 BHECPUBIAAAF G FRLCRS Cthdt: 20 i & Pbid

I 1 th
"o of 1 apeARnetborth ea KRS il ?&?ﬁ%ﬁ’lﬁéiﬁéﬁﬂﬁ%b ReEPER Wal“

66f 10 pM ant ubeemﬁdrewarmmt Batkoncs adr 2} eMafalywascaitci upil (bnp3 0 .af6s
injected wwth a 10g s.c. bolus, the corresponding 10 and 20 atln

concent r at¥ @&%s her ¥ydagk 43 W&ﬁ&%&&f%ﬂ%mf’ﬁ/@s‘ﬁ%tMI%ﬂ A%~
subcut ane n e hi hits_ga e ng -e0% over 20
i nut es (m@%ﬁ) v.%%% el\hvgreé Y lQ:'h ag?'% cal r‘&%é aQ 3 %I.a\%g) gﬁ

e o wor KT hg So I nj

effect 20 Jgny. |oa§\§9miﬁ\na1&i f@ﬁtth"ehﬁ'&-e EEAELE w%uﬁoam {5 %f:l?/%ﬁn' nj RELASN,
for 5 JULY 2003 - 65 exanple, would nat be detected in this system It

foll ows trnniqﬂaagﬁusgsnquﬂrnﬁnﬁ@nmeBOQ@etﬁexnauﬂ35|nicnhwigtamq}egasnd|c

enptyin t he ECs occurred well before ak plasnma. concentr |ons of 74
v o0 Erapeea LRt i MiE PraRE TR, TS, DBEL AR PYRPOLy Sed

results ofpg f\ﬁ‘ép%rewsews@ié BRI %{fyi«,*@ PRt LY. ar@ycﬁ%i‘;sqéesndently
inhibits gastrlc enptyin

were derivatized and analyzed by standard methods (Cohen, S.A.
Meys, M., and Tarrin, T.L. (1989), The Pico Tad Method: A Manual
o dv e e . PD. 11-S52,
Millipore Cofporation, Milford, MA). Fast atom bombardment
analysis was carried out by M-Scan, Incorporated (West Chester,
PA). Mass calibration was performed using cesium iodide or
cesium iodide/glycerol. Plasma desorption ionization analysis
using time of flight detection was carried out on an Applied
Biosystems Bio-Ion 20 mass spectrometer.

Peptide compounds useful in the invention may also be
prepared using recombinant DNA techniques, using methods now
known in the art. See, e.q., Sambrook et al., Molecular Clonina:
A Laboratory Manual, 24 Ed., Cold Spring Harbor (1989).

The compounds referenced above form salts with various

inorganic and organic acids and bases. Such salts include salts



EXAMPLE 6 The experinents described in this exanple were carri j gg; 6d§
exam ne the effects of an anylin receptor antagonist on oral df P2

tol erance and the absorption of tritiumderived froma |abelled oral

gl ucose | oad. Uptake of an ingested | abelled glucose | oad was neasured in
il conscious 24-hr fasted corpulent (500-600 g) LAANrats on 2 occasions,
14 days apart. On one occasion, rats were injected subcutaneously with 3
~.g of the selective anylin antagonrszU{}0187 (ac-'"N m "' 2sal non
calcitonin, 3 mnutes before gavage. On the other occasion, rats were
preinjected with saline vehicle alone. Rats were gavaged wwth 5 ~. C of
[3fi) glucose in 1 m of 50% glucose. Blood sanples were taken from

anest heti zed tails 0. 15, 30, 60. 90 and 120 mi nutes after gavage were
assayed peoepgtedasichlerigaadct andi imoryahigl wedsks, fob dkhmbBHOOIHC ,66IBr,
Preinjection Wth the anylin antagoni st, AC- 0187, accelerated the

appear an8g@i BPGcodaiddupyedcericiagdd n adatis acid. bfoumis A%¥d: 15 mi nutes
post - gavage. (P < 0.02),

(pai red FEFRSEsEL AT ety on¥RLRASES R .o B LB PREd BRI 11 o6
_ ) _ _ ]
535 o, BELNFUA e I5adL! BEAGT SRR habarel fphoREeqe ftndel) 1

Addi ti onahmgniin AIEEL8 &likaaat adtabi s&l6s, @ AP MBddiuROERdIpStagechrear | i er
(6.89 0.28 mMMvs. 8.~7 0.39 nMafter gavage 60 m nutes after glucose
gavage. [Baite,08md wpkkaldd eartbsspltihus,gi rcalmiundaNdcpagnesinm realte
sel ective anylin antagoni st increased the rate of appearance in plasnma of

| abel | ed AgEk8E8e BYFRICHEPTIOR FRdcEERIIVRERAGRIALE S61LACREAREEIHT ¢t e of
ar o cons eReRPLF UREY TR SUTIEE Bt SBBHPEr: it e Run BE B ERRGHLTY TR of
endogenoysley SREACHEDAY |#dbnd 03 €Y BESELEL A 1P HRSLY fof@PLYI NG.
equivalents of the appropriate base or acid in a solvent or
medium in which the salt is inscluble, or in a solvent such as
water which is then removed in vacuo or by freeze-drying or by
exchanging the ions of an existing salt for another ion on a
suitable jon exchange resin.
The compounds described above are useful in view of
their pharmacological properties. In particular, the compounds
of the invention possess activity as agents to slow gastric
enptying, as evidenced by the ability to reduce post-prandial
glucose levels in mammals.
As described in Example 1,  the effects of amylin on
oral glucose télerance tests in dogs was evaluated.
Surprisingly, amylin, which has been previously described as a
hyperglycenic agent (i.e., one causing elevated glucose), was

found instead to decrease post-prandial plasma glucose levels in



5 JULY 2003 67 WE CLAIMS: 1. Use of an anylin or an anylin agonist for the
manuf acture of a medicanent for the beneficial regulation of 5 JULY 2003
gastrointestinal nmotility, wherein said anylin agonist is not a CGRP or a
calcitonin. 2. Use according to claim1 wherein said beneficial regulation
of gastrointestinal notility conprises reduction of gastric notility or
del ay of gastric enptying. 3. Use ac§ rding to claiml wherein said
beneficial regulation of gastrointésti"nal notility conprises treatnment of a
subj ect undergoing a gastrointestinal diagnostic procedure or treatnent of
a subject with a gastrointestinal disorder. 4. Use according to claim3
wherein said gastrointestinal diagnostic procedure is a radiological

exam nation or magnetic resonance imaging. 5. Use according to claim3
wher ei n slag sk gesstly @ndimedsi.nahmylisor det akl sGesen Yatldigrfetbutieduced
diverticulitis or a disorder of the biliary tract or_a disorder f the

Sphi nct o Ehgyirade iof 5&§?p%ﬁnﬂ%é¥m%ﬂ%?®s%ﬁﬁirﬁﬁ as f£he peak 2003 - 68
6. Us f | | t - th t f

e canchtag et BB B odfldnes Sl et T RAEN o o7 e
according to clai rﬁ:&ﬁn‘ﬂ(}%r oy BeEEF:.P€§tﬂ§@r@ff’éc{§’Q?f ANE PR Bddnist,

consequence of type I abet es
AC~0137, on post-prandial plasma glucose levels in human clinical

trials. With both bolus and continuous intravenous infusion of
AC-0137, a dose-dependent reduction in post-prandial
hyperglycemia was observed in subjects with juvenile-onset
diabetes mellitus.

Example 3 describes the effect of continuous infusion
of AC-0137 (tripro-amylin) on plasma glucose levels after
Sustacal® meal and after IV glucose load. With IV glucose load,
plasma glucose levels in subjects treated with S0 gg/hr AC-0137
were not significantly different from placebo-treated subjects.
However, in subjects given a Sustacal® meal treated with 25 ug/hr
or 50 ug/hr IV infusion of AC-0137, plasma glucose levels were
reduced in AC-0137-treated subjects compared with placebo.
AC-0137 reduced post-prandial plasma glucase concentratioﬁs in
insulin dependent diabetic patients after oral nutrients, but had
no measurable effect on plasma glucose concentrations following
the administration of an intravenous glucose load.

As described in Example 4. in a l4-day double-blind,
Placebo-controlled clinical study, patients with juvenile-onset

diabetes who continued their usual insulin therapy and self-



8. Use according to claim6 or 7 wherein said anylinis rat a
according to claim6 or 7 wherein said anylin agonist is not g%eﬁﬂﬁ(8po

calcitonin. 10. Use according to any one of clainms 1 to 7 wherein said
anylin agonist is 2s,2s,2sPro-h-anylin. 11. Use of an anylin or an anylin
agoni st which is-not a CCGRP or a calcitonin for the manufacture of a

medi canent for the treatnent of ingestion of a toxin which treatnent
conprises : (a) adm nistering an anoud® of an anylin or an anylin agoni st
effective to prevent or reduce the passage of stonmach contents to the

I ntestines; and (b) aspirating the contents of the stomach. 12. Use of an
anylin antagoni st for the manufacture of a nedi canent for the treatnent of
gastric hyponotilitv or for the acceleration of gastric enptying. 13. Use

accor di ngnJ Q- d fitPibr oG EHA %ﬂtdoby'ppnauééwmés 0075 aA4enNEhRe O
di abeti c neuropathy or of anorexia nervosa. ULY 2003 - 69 14. Use

accor di ngvéage dluc? glucb8ewhevel s aftehr aarytl:est aﬁréa]gmnasi dig pataewts n

receptor antagonist.
who received insulin and placebo. After 14 days, a statistically
significant (P = 0.02) glucose smoothing effect (measured as area
under the glucose curve) was observed at the 30 micrograms, peak
tripro-amylin plasma concentrations were within the range of
amylin found in the blood of non-diabetic individuals. The
tripro-amylin induced reductions in AUC accompanied average
reductions of 45 mg/dl to 60 mg/dl in the peak blood glucose
concentrations of the subjects.

As described in Example 5, gastric emptying was
measured in normal and insulin-treated spontaneously diabetic BB
rats using the retention of an a caloric methylcellulose gel
containing Phenol Red delivered by gavage. Dye content in
stomachs removed after sacrifice 20 min later was determined
spectroscopically, and was comnpared to that in rats sacrificed
immediately after gavage to assess emptying. Diabetic rats had a
markedly greater gastric emptying (90.3+1.7% passed) compared to
normal Harlan Sprague Dawley rats (49.114.7% passed; P<0.001) and
non-diabetic BB rats (61.1+9.2% passed; P<0.001). The pancreatic
-cell peptide, amylin, which is deficient in IDDM, dose-
dependently inhibited gastric emptying in both normal and
diabetic rats. The EDy of the response in both normal and

Qiabetic rats was ~iug, a dose that resulted in a peak anylin



15. Use according to claim 14 wherein the anylin receptor antagoni st ia
acetyl ~~-~BArg, ~Asn, ~T'yr-~calcitonin (salnon). .Avy,.AY2 JULY 2003
.AL@ . As5S. As. A, . A&SY . AH@. AYS. A{ _.AS. A If. Al @A Aa@b ALl y
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concentration of 76 pM 20 minutes after injection. These
concentrations are within the range observed in vivo. These
results support the determination that amylin participates in the
physiological control of nutrient entry into the duodenum.

As described in Example 6; the uptake of ingested
labelled glucose load was measured in conscious, fasted,
corpulent LA/N rats. Preinjection with the amylin receptor
antagonist, AC-0187, accelerated the appearance of glucose-
derived tritium in the plasma. Additionally. preinjection with
amylin antagonist resulted in a greater rise. in plasma glucose 15
minutes after gavage and in an earlier decline of plasma glucose
levels. These data are consistent with the amylin antagonist AC-
0187 having counteracted an effect of endogenously secreted
amylin, thereby accelerating gastric emptying.

In additional studies in anesthetized rats, it was
found that amylin does not affect glucose absorption into the
blood from the small intestine. In those experiments,
anesthetized rats were continuously infused with rat amylin (0.35
nm/kg/min) or saline, in the case of control animals, for 3
hours. After one hour of amylin infusion, a bolus of glucose
(lg/kg) was infused either into the stomach or the duodenum
through a tube inserted through the esophagus. Because the
studies involved anesthetized rather than conscious rats, they

are not considered in analyzing gastric motility, e.q.. rate of



CATS2 A LAS% AsH, r. A AR A'IS A Ay. AAR BY ! grvw
!,{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]é%JQbYéxﬁﬁca]
ca] ca] ca]ca] ca]ca]ca]c”alcalcTa]cTalca!,-m

670p} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

Ul cra] cMa] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca]calcalca]jcalK Q

PYZ[ suv34st ~} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”™a]c”a] c”a]ca]ca
] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] c*alaqal-ca] ca] ca! ~&AMBWY&' 5> azt nhc] W xsn
i d_ZU] U calU] ca] ca] c”a] cra] cha] cMa] cMa] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] cMa] c”
a] c™a] c™a] cMa] ca] ca] ca] ca] ca] ca] ca] caahi H RXZaNCcdhi { vgkf ™ ZTi d_Z] c”a] c*a] c”
a)] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] cha]ca]ca]ca]calc

aU] cal] caU] cal] cal] ca

| ca] ona)] EApELRd 1 ACRaRHC EpERLEER SPIOE IR FRAARRREF) [ pederri eRdcal calca

#% 0: $1RPtuabes Tmdieiat el YhdtZaberptiem df afaldose Wretabheaduodenum
into the blood was not delayed by amylin. A different
preparation was used to more directly address whether amylin
affected the transit of glucose from the small bowel lumen into
the blood. 1In anesthetized rats, a segment of small bowel, still
connected to the animal via its blood supply, was exteriorized
and cannulae inserted so that the small bowel could be perfused -
with glucosed solutions of controlled composition. The animals
were cannulated also via an artery (for blood sampling) and via a
vein (for infusion of amylin, insulin and glucose). The lumen
was perfused with a tritium-labelled gilucose sclution. The
passage of ' glucose from the lumen of the gut into the rat was
measured by the appearance of the tritium label in the plasma.
The supposition that such appearance of tritium in the plasma was
indeed measuring glucose uptake from the gut was tested by
administration of the glucose transport blocker, phloridzin.
Phloridzin largely prevented the transit of label from the gut
lumen into the plasma. To ensure that the glucose gradient
between the gut lumen and plasma remained constant, during amylin
infusions, plasma glucose was “"clamped" by an infusion of glucose
that was varied in response to changes in plasma glucose. In
this preparation, intravenous amylin infusions had no effect upon

the rate at which labelled glucose presented to the small bowel
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U]CAaLHC@ntered the plasma. These results show that the decreased blood

glucose observed in amylin-treated subjects in the studies
described above are not likely due to a decrease in absorption
from the small intestine, but rather to a decreased rate of
transfer of stomach contents to the duodenum, i.e., due to
delayed gastric emptying.

Compositions useful in the invention may
conveniently be provided in the form of formulations suitable for
parenteral (including intravenous, intramuscular and subcuta-
neous) or nasal or oral administration. In some cases, it will
be convenient to provide an amylin agonist and another anti-
emptying agent, such as glucagon, in a single composition or
solution for administration together. In other cases, it may be
more advantageous to administer another anti-emptying agent
separately from said amylin or amylin agonist analogue. A suit-
able administration format may best be determined by a medical
practitioner for each patient individually. Suitable
pharmaceutically acceptable carriers and their formulation are
described in standard formulation treatises, e.g.. Remington'’s
Pharmaceutical Sciences by E.W. Martin. See also Wang, Y.J. and
Hanson, M.A. "Parenteral Formulations of Proteins and Peptides:

Stabllity and Stabilizers.," Journal of Parenterel Science and
Technoloqy, Technical Report No. 10, Supp. 42:2S (1988),
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]Ca]CaU]8§§H81£@r@%"éﬁ%Béhééﬁ”%%xgﬁ inert oil, suitably a vegetable oil

such as sesame, peanut, olive oil, or other acceptable carrier.

Preferably, they are suspended in an aqueous carrier, for
example, in an isotonic buffer solution at a pH of about 5.6 to
7.4. These compositions may be sterilized by conventional
sterilization techniques, or may be sterile filtered. The
compositions may contain pharmaceutically acceptable auxiliary
substances as required to approximate physiological conditions,
such as pH buffering agents. Useful buffers include for example,
sodium acetate/acetic acid buffers. A form of repository or
"depot" slow release preparation may be used so that
therapeutically effective amounts of the preparation are
delivered into the bloodstream over many hours or days following
transdermal'injectioh or delivery.

The desired isotonicity may be accomplished using
sodium chloride or other pharmaceutically acceptable agents such
as dextrose, boric acid, sodium tartrate, propylene glycol,
polyols (such as mannitol and sorbitol), or other inorganic or
organic solutes. Sodium chloride is preferred particularly for

buffers containing sodium ions.
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For example, the selected components may be simply mixed in a

blender or other standard device to produce a concentrated
mixture which may then be adjusted to the final concentration and
viscosity by the addition of water or thickening agent and
p&ssibly a buffer to control pH or an additional solute to
control tonicity.

For use by the physician, the compositions will be
provided in dosage unit form containing an amount of an amylin or
amylin agonist, for example, an amylin agonist analogue compound
with or without another antiemptying agent which will be
éffective in one or multiple doses to control blood sugar at the
selected level. Therapeutically.effective amounts of an amylin
or amylin agonist, such as an amylin agonist analogue, for use in

the control of gastric emptying and in conditions in which
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gastric emptying is beneficially slowed or regulated are those
that decrease post-prandial blood glucose levels, preferably to
no more than about 8 or 9 mM or such that blood glucose levels
are reduced as desired. 1In diabetic or glucose intolerant
individuals, plasma glucose levels are higher than in normal
individuals. In such individuals, beneficial reduction or
*smoothing" of post-prandial blood glucose levels, may be

. obtained. As will be recognized by those in the field, an
effective amount of therapeutic agent will vary with many factors
including the age and weight of the patient, the patient's
physical condition, the blood sugar level or decrease in amylin
action to be obtained, and other factors.

Such pharmaceutical compositions are useful in causing
gastric hypomotility in a subject and may be used as well in
other disorders where gastric motility is beneficially reduced.

Tpe effective daily anti-emptying dose of the compounds
including “Arg®®pro-h-amylin, des-Lys"arg®*pro-h-amylin,
BArg®#¥pro-h-amylin, des-'Lys'Arg- ¥%¥pro-h-amylin, %¥prg-h-
amylin, des-'Lys®®¥pro-h-amylin, and ®Pro*val®¥*pro-h-amylin.
willl typically be in the range of 0.01 or 0.03 to about S mg/day,
preferably about 0.01 or 0.5 to 2 mg/day and more preferably
about 0.01 or 0.1 to 1 mg/day, for a 70 kg patient, administered
in a single or divided doses. The exact dose to be administered

is determined by the attending clinician and is dependent upon
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-$Sy10%&'shortl® after diagnosis of diabetes mellitus. Administration may

be by injection, preferably subcutaneous or intramuscular.
Orally active compounds may be taken orally, however dosages
should be increased 5-10 fold.

Generally, in treating or preveﬁting elevated,
inappropriate, or undesired post-prandial blood glucose levels,
the compounds of this invention may be administered to patients
in need of such treatment in a dosage ranges similar to those
given above, however., the compounds are administered more
frequently, for example, one, two, or three times a day.

Amylin antagonists, useful in treating gastric
hypomotility, may be administered in a dosage of from 0.1 to 30
mg/day. preferably 0.3 to 10 mg/day and preferably 0.1 to 3
mg/day. Administration may be by, for example, subcutaneous or
intramuscular injection. Orally active compounds may be taken
orally., however dosages should be increased 5-10 fold.

To assist in understanding the present invention, the
following Examples are included which describes the results of a
series of experiments. The experiments relating to this
invention should not, of course, be construed as specifically

limiting the invention and such variations of the invention, now
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known or later developed, which would be within the purview of
one skilled in the art are considered to fall within the scope of

the invention as described herein and hereinafter claimed.

EXAMPIE 1

Previous studies have .demonstrated that intravenous
amylin injections into fasted and fed rats under glucose tolerance
test conditions can decrease the plasma glucose decline and
increase plasma lactate in a dose-dependent manner. Insulin
responses are also significantly depressed by amylin infusions in
fasted animals.

However, the following studies and experiments showed
that amylin infusion decreased the plasma glucose levels in dogs
in response to an oral glucose level. The purposes of these
studies were: (1) to evaluate the changes in plasma glucose,
lactate and insulin in reéponse to an oral glucose load; (2) to
evaluate the effects of intravenously administered amylin on
these variables; and, (3) to evaluate the efficacy of the amylin
antagonist AC-0253 (acetyl-'*arg, Pasn, Fryr-** calcitonin
(salmon)) to reverse any amylin-induced changes in blood plasma
glucose.

Mongrel dogs (9 males, 12-17 kg wt. range) were used
for this study. All animals were fasted overnight prior to each

study. Each animal served as its own control for all protocols.
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Animals were eqguilibrated for 30-60 minutes prior to the start of
each protocol.

At t = -30, vehicle, or amylin + AC-0253 was begun.
Amylin dose rates were 50, 100 and 300 pmol/kg/min. Dose rates
of AC-0253 were 500 and 1500 pmol/kg/min. 25% glucose (1 gm/kg)
was administered by mouth at t = 0 minutes. Amylin + AC-0253 was
discontinued at t = 120 minutes. Samples for insulin, glucose
and lactate were obtained at 15 minute intervals from t = -45 to
t = 180 minutes. Samples for rat amylin and AC-0253 were taken
at t = 60 and 120 minutes.

In normal dogs, the peak in plasma glucose occurs
between 30 - 45 minutes after an oral glucose load in conscious
dogs. Although thére was considerable inter-dog variability, the
patterns of response were repeatable for each individual dog.
Amylin, at all dose rates tested, reduced both the rate of rise
in plasma glucose as well as the peak plasma glucose. During the
amylin infusion, the plasma glucose appeared to reach a plateau,
at a plasma glucose significantly lower than in the control
experiments, at 30 to 45 minutes and began to increase again
after the amylin infusion was terminated. There were no
differences in the changes in plasma glucose between amylin doses
rates of 50, 100 and 300 pmol/kg/min.

An amylin dose rate of 50 pmol/kg/min was selected for

the experiments performed to evaluate the efficacy of AC-0253 to
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reverse amylin-induced changes in the plasma glucose. AC-0253 at
up to 1500 pmol/kg/min does not completely reverse the effects of
amylin (50 pmol/kg/min). AC-0253 alone has no effect on the

changes in plasma glucose. The effects of amylin and AC-0253 on

plasma lactate were unremarkable.

EXAMPLE 2

Twenty-four male subjects with insulin-dependent
diabetes mellitus participated in a clinical study of the amylin
agonist AC-0137. Each subject was randomly assigned to one of
four treatment groups receiving placebo, 30, 100 or 300 ug
AC-0137. Subjects in each dose group underwent a two period
crossover to examine intravenous (IV) bolus versus IV infusion of
drug. ERach period consisfed of a three-day confinement to the
study unit. On each occasion, the initial day of confinement was
allowed for acclimatization to the study unit. The second and
third days constituted an imbedded crossover of placebo versus
active medication. PFor example, subjects randomized to receive
IV bolus first were further assigned to recelve AC-0137 IV bolus
on one day and placebo IV bolus on the other day (or the opposite
order of bolus placebo followed by bolus AC-0137). After two
weeks, the subjects were re-admitted to receive the same dose of
AC~-0137 via the opposite means of administration, i,e.,, IV

infusion. An imbedded cross-over design for the administration
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of drug and placebo on Days 2 and 3 of this admission was
employed in a manner similar to that used during the first
admission. The six subjects assigned to the placebo group
. received placebo on each of the study days.

on study days, intravenous catheters were inserted at
least 30 minutes prior to the start of the study. 15 minutes
before dosing, the subjects took their usual insulin dose via
subcutaneocus injection. At time 0, subjects either received an
IV bolus injection of the assigned dose of AC-0137 or placebo
over two minutes or a continuocus infusion of AC-0137 or placebo
was begun and continued for two hours. The infusion rate was
designed to administer the assigned amount of drug over the two
hour period. Thirty minutes later., the subjects ingested their
normal breakfasts. Blood samples were taken between -30 and 300
minutes for the measurement of plasma AC-0137 levels and plasma
glucose levels.

Plasma drug levels followed the expected course peaking
early after bolus injection and then disappearing from the plasma
compartment with apparent first-order kinetics. In contrast, the
continuous infusions lead to levels which approximated steady-
state within 30 minutes and were then maintained at that level
throughout the remainder of the infusion. Upon cessation of the
infusion, the plasma levels decayed in a manner similar to that

observed with IV bolus administration.
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The plasma glucose profiles revealed some unexpected
and interesting results. As can be appreciated from the subjects
who received placebo on each occasion, plasma glucose levels were
elevated above baseline by 60-90 minutes and remained elevated at
least until 240 minutes. IV bolus administration of AC-0137
resulted in no apparent change in glucose levels following the
30 pg dose. With the 100 pg bolus, the post-prandial rise in
glucose was clearly delayed and less pronounced. Following the
300 ug bolus, the post-prandial rise in glucose levels was
essentially eliminated.

with continuous, intravenous infusion, a dose-dependent
reduction in post-prandial hyperglycemia was observed. The data
from the 15 pug/hr infusion is highly suggestive of an effect, and
as the infusion rate increased to 50 and 150 pg/hr, the reduction
of the post-prandial rise in glucose levels is‘striking. Similar

trends are apparent in the studies employing bolus administration

of drug.

EXAMPLE_ 3
A single blind, placebo controlled, two period, cross-
over study with a minimum 15 hour washout between treatments was
undertaken to further demonstrate the effect of tripro-amylin
(AC-0137) in reducing post-prandial hyperglycemia and to confirm

that the reduction in post-prandial hyperglycemia is primarily a
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gastrointestinal effect. Twenty-seven subjects with insulin-
dependent diabetes mellitus were allocated into a combination of
two dose level groups and two types of tolerance tests. Subjects
received treatment with a continuous micro-infusion pump of AC-
0137 and placebo, in accordance with the cross-over design. The
subjects were divided into three groups with nine subjects each,
as follows: Group A received Susﬁacals meals and an AC-0137 dose
of 25 ug/hr. Group B received Sustacal® meals and an AC-0137
dose of 50 ug/hr. Group C recelved intravenous glucose load and
an AC-0137 dose of 50 ug/hr.

Subjects remained in the clinic for three days. On the
first day of confinement, the subjects were acclimatized to the
clinic. On Days 2 and 3 the subjects completed a two-period
cross over design of AC-dlB7 versus placebo. In addition,
subjects received either a Sustacal® meal or iv glucose tolerance
test, as determined by the group assignment.

During the first day, the subject’s usual insulin and
caloric intake was stabilized and each subject then followed this
insulin and dietary regimen throughout confinement in the clinic.

At approximately, 0700h (T=0), the continuous infusion
of study medication was initiated. At T=30 minutes, the subjects
administered their usual AM dose of insulin. At T=60 minutes,
subjects were given a standardized Sustacal® meal containing 355

calories to drink or an iv glucose load of 300 mg/kg,
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administered as an i.v. infusion of DsgW over five minutes using
an infusion pump. The type of tolerance test was determined
according to the randomization schedule. Blood samples were
taken at regular intervals for measurement of glucose, lactate
and insulin and for the determination of AC-0137 plasma
concentrations, study drug administration was discontinued at
£=300 minutes.

On the morning of the third day, iv lines were again
placed in a similar manner as on Day 2. Subjects administered
their usual pre-breakfast dose of insulin as on Day 2. Subjects
received placebo or study medication in crossover fashion using
the same iv route and regimen as the previous day (i.e. subjects
who received AC-0137 infusion on the second day received placebo
infusion on the third day). An identical standardized Sustacal®
meal tolerance or iv glucose load as they received on Day 2 was
again administered. At the end of the sampling period the iv
lines were withdrawn.

As shown in Figure 11, with IV glucose load, plasma
glucose levels in subjects treated with 50 pg/hr AC-0137 were not
significantly different from placebo-treated subjects. These
differences in post-injection éf glucose concentrations were
statistically significant when area under the glucose curves,
corrected for baseline values were compared (P = 0.0015). Thus,

the observation of reduced post-prandial hyperglycemia during AC-
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0137 administration Was confirmed employing a standardized meal in
the presence of significantly lower mean plasma AC-0137

concentrations than those used previously.

However, as shown in Figures 9 and 10, in subjects
given a Sustacal® meal treated with 25 ug/hr or 50 ug/hr IV
infusion of AC-0137, plasma glucose levels were reduced in

AC-0137-treated subjects compared with placebo.

AC-0137, at tolerable pharmacological doses, reduced
post-prandial plasma glucose concentrations in insulin-dependent
diabetic patients after oral nutrients, but had no measurable
effect on plasma glucose concentrations following the
administration of an intravenous glucose load. These results are
consistent with the idea that AC-0137 modifies the uptake of oral
nutrients from the "gut, and indicate that an alteration in the
rate of gastric emptying accounts for at least a portion of this

effect.

EXAMPLE 4
A randomized, double-blind, placebo-contrelled,
parallel group was., undertaken to determine the effect of tripro-
amylin (AC-0137) on plasma glucose levels following ingestion of a
Sustacal® standardized meal (Mead-Johnson). 72 subjects with

insulin-dependent diabetes mellitus participated in a l4-day
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clinical trial. Each subject was randomly assigned to one of
four treatment groups, receiving placebo, 30, 100 or 300 ng/
tripro—amylin by subcutaneous injection three times a day for
14 days. The subjects also remained on their usual insulin
regimen throughout the study. On days 1 (baseline), 7 and 14,
standardized meal tolerance tests were performed.

For the standardized meal tolerance tests, subjects
were given a Sustacal® liquid meal (360 ml containing 360
calories) at 0800h. Subjects‘ abstained from food or drink
(except for water) from 2200h the night before. Subjects did not
administer their usual morning dose of insulin until 30 minutes
before the Sustacal® meal. For a baseline test, on day 1,
tripro-amylin (or placebo) was not administered until after
completion of the test. On days 7 and 14, tripro-amylin ({(or
placebo) was administered in a separate injection at the same
time as the wusual morning 1insulin dose. Samples for
determination of serum glucose levels were drawn at -30, 0, 30,
60, 120 and 180 minutes relative to the start of the challenge.
Time zero was considered to be the time when-the subject began to

drink the Sustacal® meal*

As illustrated in Table 1 below and in Figures 8,
12 and 13 after 14 days, a statistically significant (p = 0.02)
glucose smoothing effect (measured as area under the glucose
curve) was observed at the 30 pg and 100 pg dose

levels. The tripro-amylin
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(AC-0137)-induced reductions in area under the curve (AUC)
accompanied average reductions of 45 mg/dl to 60 mg/dl in the

peak blood glucose concentrations of the subjects.
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TABLE 1
Change in Past Heal Glucose (AUC) After 14 Bays of Tripro-amylin

Tripro-amylin dose

(taken 3 times daily) placebo 30 micrograms 100_micrograms 300 micrograms

Number of patients
tested at 14 days 21 15 22 12

Past-meal glucose:

Hean of changes in
AUC (mg/d{*min.)(a) +229 ~-6,645 -6,412 -7.316

“P* valus vs.

placebo (b) ——- 0.02 0.02

Tripro-amylin plasma

peaks (picomoles/

liter) - 2244 44 173440

(a) AUC {s ares under the glucose concentration curve relative to pre-meal glucose vatue, batween start of

test meal and 5 hours later. Change in AUC is value at pre-dosing minus value at day 14 for each
subject tested on both days.

(b) P values obtained from a non-parametric Wilcoxon test.

EXAMPLE 5
The following study was carried out to examine the
effects of amylin agonists on gastric emptying in a rodent model

of spontaneous autoimmune diabetes., the insulin-treated BB rat.
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Male Harlan Sprague Dawley (HSD) rats (161-244g) and
Biobreeding (BB) rats (181-405g) obtained from an in-house colony
originally derived from Mellegdrd Breeding Center, Denmark in
1989 were used. When BB rats were confirmed as being diabetic by
glycosuria on at least 2 days. they were treated with daily s.c.
injections of ultralente recombinant human insulin (Humulin-U,
Eli Lilly, Indianapolils). Insulin therapy was aimed at
maintaining glucose but minimizing ketones in the urine, in order
to avoid hypoglycemic deaths. In fact, glycosuria was present in
88% of measurements and ketonuria in 52%. The average duration of
diabetes was 5315 days, and daily insulin requirements were
4.7+0.3 units. All animals were housed at 22.740.8 C in a 12:12
hour light:dark cycle (experiments being performed during the
light cycle) and were fed and watered ad libitum (Diet IM-485,
Teklad, Madison, WI).

The determination of gastric emptying by the method
described below has usually been performed after a fast of ~20
hours to ensure that the stomach contained no chyme that would
interfere with spectrophotometric absorbance measurements.
However, diabetic rats treated with Ultralente insulin could not
be fasted for 20 hours. Periods of fasting of greater than 6
hours resulted in hypoglycemia. Such animals were therefore
fasted for only 6 hours before measurement of gastric emptying.

Non-diabetic rats were deprived of food for either 6 or 20 hours
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prior to experimentation. We have noted that even non-diabetic
BB rats have elevated glycated hemoglobin concentrations,
possibly indicating subclinical insulitis. Both-non-diabetic
Harlan Sprague Dawley rats and non-diabetic BB rats animals were
therefore used in comparisons with diabetic rats. Thus there

were 5 treatment groups:

(1) Non-diabetic Harlan Sprague Dawley rats,
fasted 6 hours, n=8.

(2) Non-diabetic BB rats, fasted 6 hours, n=6.

(3) Diabetic BB rats, fasted 6 hours, n=10.

{4) Non-diabetic Harlan Sprague Dawley rats,
fasted 20 hours, n=20.

(S) Non-diabetic BB rats, fasted 20 hours, n=7.

Conscious rats received by gavage, 1.5m1 of an acaloric
gel containing 1.5% methyl cellulose (M-0262, Sigma Chemical Co,
St Louis, MO) and 0.05% phenol red indicator. Twenty minutes
after gavage, rats were anesthetized using 5% halothane, the
stomach exposed and clamped at the pyloric and lower esophageal
sphincters using artery forceps. removed and opened into an
alkaline solution which was made up to a fixed volume. Stomach
content was derived from the intensity of the phenol red in the
alkaline solution, measured by absorbance at a wavelength of
560 nm. In most experiments, the stomach was clear. In other
experiments, particulate gastric contents were centrifuged to

clear the solution for absorbance measurements. Where the



10HH 10HH! &#10%H& () - &#10%4& () - ! L#109%&' ()- :dE:/ 10t

10t @A0% & () - @A0% & () - @A0% j & ()-,s10% & ()-10% & () - &@10% §U Y2004
10! yLF$10%& ()- !'DLF$10%f:f& ()- 9 10% & ()- 9

10% & ()- " Y:10% & ()-$f10% & ()- 10t_@

10! yLFO&$109%&' () -! ~9&$10%HE () - MLO%&' () - $f 10%4& () - 10: 10:

10: s9*S#10% & () - zgq} oa4 10$f10%&f()%0

diluted gastric contents remained turbid, the spectroscopic
absorbance due to Phenol Red was derived as the difference
between that present in alkaline vs acidified diluent. In
separate experiments on 7 rats, the stomach and small intestine
were both excised and opened into an' alkaline solution. The
quantity of phenol red that could be recovered from the upper
gastrointestinal tract within 20 minutes of gavage was B89+4%. To
account for a maximal dye recovery of less than 100%, stomach
contents remaining after 20 min were expressed as a fraction of
the gastric contents recovered from control rats sacrificed
immediately after gavage in the same experiment.

In baseline studies (where amylin was not injected),
gastric emptying over 20 min was determined in the 5 treatment
groups described above. In dose-response studies, rat amylin
(Bachem, Torrance. CA) dissolved in 0.15M saline, was
administered as a 0.1mL subcutaneous bolus in doses of 0, 0.01,
0.1, 1, 10 or 100ug S min before gavage in 46 Harlan Sprague
Dawley (non-diabetic) rats fasted 20 hours (n=17,2,8,8,6,5
respectively) and in 29 diabetic BB rats fasted 6 hours
(n=10,-,3,.3,3,10 respectively).

In a separate experiment fo assess the change in plasma
amylin concentrations that an effective dose of subcutaneous
anylin produced, blood was sampled from the tails of 6 halothane-

anesthetized rats following s.c. bolus injection of either 1ug
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(n=3) or 10ug (n=3) of rat amylin. In another experiment, plasma
anylin concentrations were compared in non-fasted Harlan Sprague
Dawley rats (n=8) and in non-fasted diabetic BB rats (n=5). The
plasma from 250ul samples collected at 10 min 1ﬁtervals was
separated and frozen at -20°C for ;nalysis by a 2-site immuno-
enzynometric assay developed in-house.

To perform the immunoassay., black microtiter plates
(Dynatech, Chantilly, VA) were coated with the antibody F024-4.4 ‘
[Phelps JL, Blase E, Koda JE, unpublished] by overnight
incubation at 4°C with 20ug antibody per mL in 50mM carbonate at
pH 9.6. Plates were washed with 0.05M Tris/0.15M sodium
chloride/0.02% sodium azide/0.1% Tween 20 (TBS/Tween), and
blocked with 1.0% nonfat dry milk powder in the same carbonate
buffer for one hour at room temperature. Samples were thawed on
ice, and diluted in 4% BSA/200mg/dl bovine cholesterol supertrate
(Miles Pentex reagents, Miles Laboratories, Kankakee IL) if
necessary. Samples or standards were added to the coated and
blocked plates and incubatéd for one hour at room temperature.
After washing, the F025-27 detection antibody conjugated to
alkaline phosphatase was added. Antibody-enzyme coupling was
performed using the maleimide alkaline phosphatase conjugafioﬁ'
kit from Pierce Immunochemical Co (Rockford IL). The conjugate
was incubated for three hours at room temperature, after which

pPlates were washed thoroughly with Tris buffered saline. Bound
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enzyme was detected by incubation of the plates with the
fluorescent substrate 4-methylumbelliferyl phosphate at 50ug/ml
in 1M diethanolamine/0.5mM MgCl, pH 9.8 for 40 minutes at room
temperature. The fluorescent signal was measured with a Dynatech
Microfluor plate reader, and data analyzed on Multicalc software
(wWwallac, Gaithersburg MD). Concentrations of amylin in plasma
samples were determined by comparison with a standard curve run
in the same assay. When performed in this manner, the assay has
a minimum detectable concentration of.Z pM.

Dose response curves for gastric emptying were fitted
to a 4-parameter logistic model using a least-squares iterative
routine (ALLFIT, v2.7, NIH, MD) to derive EDs's. Since EDg is
log-normally -distributed, it is expressed + standard error of the
logarithm. Pairwise comparisons were performed using one-way
analysis of variance and the Student-Newman-Keuls multiple
comparisons test (Instat v2.0, GraphPad Software, San Diego)
using P<0.05 as the level of significance.

In B8 non-fasted Harlan Sprague Dawley rats, circulating
amylin concentrations were 11.7+1.4 pM (95% CI 6.4-14.9 pM). By
comparison, amylin concentrations in S5 non-fasted spontaneously-
diabetic BB rats were undetectable. '

The fractions of dye remaining 20 minutes after gavage
with Phenol Red, together with relevant statistical comparisons,

are shown in Table 2. In both Harlan Sprague Dawley rats and in
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non-diabetic BB rats, emptying of dye after 20 minutes was the
same whether animals were fasted for 6 hours or for 20 hours.
That is, period of fasting (within the 6-20 hour range) did not
appeer to significantly affect gastric emptying measured by this
techniqgue.

Table 2

Gastric contents remaining 20 minutes after gavage

Non-diabetic HSD | Non-diabetic BB | Diabetic BB
Fasted 20 hr | 54.9+3.0% n=20 27.013.8% n=7 not done

Fasted 6 hr 50.9+4.7% n=8 * 38.949.2% n=6 * | 9.7+£1.7% n=10

Gastric contents are expressed as a fraction of those that could

be recovered immediately after gavage in 2-~3 separate rats run in
the same assay.

* = not different from rats fasted 20 hours
b =di fferent from HSD rats fasted 6 hours (P<0.001)
=different from non-diabetic BB rats fasted 6 hours (P<0.001)

<

It 18 worth noting that gastric emptying in diabetic BB
rats was significantly faster (P<0.01-0.001) than any of the 4
other treatment groups (ie. non-diabetic animals). The
observation that diabetic BB rats have a higher rate of gastric
emptying than non-diabetic BB rats suggests that the observation
is related to the presence of diabetes and is not merely
associated with the BB strain.

Because of the methodological constraints identified
above, the effects of amylin were explored in non-diabetic Harlan

Sprague-Dawley rats fasted 20 hours, and in diabetic BB rats
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administered 10ug, was the same as that recoverable immediately
after gavage (P=0.22, 0.14). The dose at which 50% of the
maximal change in gastric emptying (EDy) was observed in normal
rats was 0.43ug (0.60 nmole amylin/kg body weight) £+ 0.19 log
units. In diabetic rats the EDg, for suppression of gastric
emptying was 2.2p¢g (2.3 nmol/kg) + 0.18 log units. From the
fitted curves shown in Fig 14, it can be estimated that a dose of
amylin of ~2ug administered to a diabetic rat would restore
gastric emptying to the rate observed in normal rats not
administered amylin.

As shown in Fig 15, when 3 rats were injected
subcutaneously with lug of rat amylin, the plasma concentration
measured 10 min later was 66+10 pM and the peak concentration, at
20 min, was 74126 pM. In 3 rats injected with a 10ug s.c. bolus,
the corresponding 10 and 20 min concentrations were 347143 pM and
301457 pM, respectively. A 1ug subcutaneous amylin dose, which
inhibits gastric emptying by ~50% over 20 minutes (the EDy), must
begin working soon after injection to have an effect 20 min

later. An effect that began around 20 min after injection, for
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The results of these experiments show that amylin

potently and dose-dependently inhibits gastric emptying.

E PLE 6

The experiments described in this.example were carried
out to examine the effects of an amylin receptor antagonist on
oral glucose tolerance and the absorption of tritium derived from
a labelled oral glucose load.

Uptake of an ingested labelled glucose load was
measured in 11 conscious 24-hr fasted corpulent (500-600 g) LA/N
rats on 2 occasions, 14 days apart. On one occasion, rats were
injected subcutaneously with 3 ug of the selective amylin
antagonist AC-0187 (ac-'N****galmon calcitonin, 3 minutes before
gavage. On the other occasion, rats were preinjected with saline
vehicle alone. Rats were gavaged with 5 uCi of [3°H]glucose in 1
nl of 50% glucose. Blood samples were taken from anesthetized
tails 0, 15, 30, 60, 90 and 120 minutes after gavage were assayed

for glucose-derived tritium and glucose.
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accelerated the appearance of glucose-derived tritium in the
plasma by 48% after 15 minutes post-gavage (P < 0.02), and by 45%
(P ¢ 0.001) after 30 minutes post-gavage (paired t-test).
Preinjection with AC-0187 also resulted in a greater rise in
plasma glucose 15 minutes after gavage with 0.5 g glucose (5.89 +
0.17 to 8.33 + 0.28 mM vs. 5.83 + 0.22 to 6.83 + 0.28 mM, P <
0.001, paired t-test). Additionally, in AC-0187-treated animals,
plasma glucose declined earlier (6.89 + 0.28 mM vs. 8..7 +
0.39 mM after gavage 60 minutes after glucose gavage, P < 0.001,
paired t-test).

Thus, in the LA/N corpulent rat, a selective amylin
antagonist increased the rate of appearance in plasma of labelled
glucose after an oral glucose load, and also increased the rate
of rise and fall in the plasma concentration of unlabelled
glucose. These data are consistent with the amylin antagonist
having counteracted an effect of endogenously secreted amylin,

thereby accelerating gastric emptying.
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WE CLAIMS:

1. Use of an amylin or an amylin agonist for the manufacture of a
medicament for the beneficial regulation of gastrointestinal motility, wherein said
amylin agonist is not a CGRP or a calcitonin.

2. Use according to claim 1 wherein said beneficial regulation of
gastrointestinal motility comprises reduction of gastric motility or delay of gastric
emptying.

3. Use according to claim 1 wherein said beneficial regulation of
gastrointestinal motility comprises treatment of a subject undergoing a gastrointestinal
diagnostic procedure or treatment of a subject with a gastrointestinal disorder.

4. Use according to claim 3 wherein said gastrointestinal diagnostic
procedure is a radiological examination or magnetic resonance imaging.

5. Use according to claim 3 wherein said gastrointestinal disorder is
spasm including acute diverticulitis or a disorder of the biliary tract or a disorder of the
Sphincter of Oddi or is postprandial dumping syndrome.
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6. Use of an amvlin or an amylin agonist- for the manufacture of a
medicament for the treatment of postprandial hvperglycaemia.

7. Use according to claim 6 wherein the postprandial hyperglycaemia is a
consequence of type 2 diabetes mellitus.

8. Use according to claim 6 or 7 wherein said amylin is rat amylin.

9. Use according to claim 6 or 7 wherein said amylin agonist is not a
CGRP or a calcitonin.

10.  Use according to any one of claims 1 to 7 wherein said amylin agonist is
%282pro-h-amylin.

11. Use of an amylin or an amylin agonist which is-not a CGRP or a calcitonin
for the manufacture of a medicament for the treatment of ingestion of a toxin which
treatment comprises : (a) administering an amount of an amylin or an amylin agonist
effective to prevent or reduce the passage of stomach contents to the intestines; and (b)
aspirating the contents of the stomach.

12.  Use of an amylin antagonist for the manufacture of a medicament for the
treatment of gastric hypomotilitv or for the acceleration of gastric emptying.

13. Use according to claim 12 wherein said hypomotiity is a
consequence of diabetic neuropathy or of anorexia nervosa.
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14. Use according to claim 12 or 13 wherein said amylin antagonist is an
amylin receptor antagonist.

15. Use according to claim 14 wherein the amylin receptor antagonist is acetyl-
8Arg, ¥Asn, ZTyr-*Zcalcitonin (salmon).



