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1 li hts o %Bﬁ%\\ Treatment of Tybe |1
D abetes Mel litus | Wth Anylin Agonists Fi eRd of
t he I nvention The present invention relates to the use of anyly

5 agoni sts wp nuf acture of nedi canments. Bac t he
| nvent+oef WO skl Publications and other nmaterial W’rﬁ#@gngﬁ'
patents ghe@teﬁa?ﬁ&en dckgations used to illumnate the " specifi cat i on
are her by reference. - Anylin is a 37 amn
acid protalmmmtﬂ was i sol at?éd, purified and chem cally
char acter maj or conpggepkrphray! oi d deposits in the islets
pancreases of human Type |1 diabetrcs (Cooper et al., Rroc.

Nattl Acad. Sci., USA 84:8628- 8632 (1987)) The anylin nol ecul & has
two inportant post-tr3E nexnt iabetegsk g termnus is

am dated, and the cystei- T With E;lﬂlll Ago-z.sts )

Field of the Invention'
| The present invention relates to medicine, and,
5 more particularly, to amylin agonists and methods for the
 treatment of Type II diabetes mell:.tus by administering an
amylin agonist.

Backaround of the Invention .
Publications and other materials. including
10 patents and patent appl:.cat:.ons used to illuminate the
specification are hereby :.ncorporated by reference.

Amylin _
~ Amylin is a 37 amino acid protein hormone. It
was isolated, purified and chemically characterized as the
15 major component of amyloid deposits in the islets of
pancreases of human Type II diabetics (Cooper et al.,
Proc. Natl. Acad. Sci., USA 84:8628-8632 (1987)). The
amylin molecule has two important post-translational
modifications: the C-terminus is amidated, and the cystei-'
20 nes in positions 2 and 7 are cross-linked to form an
N-terminal iaop.. Amylin is the subject of United Kingdom
patent application Serial No. 8709871, £iled April 27,
1987, and corresponding United States Patent No. 5,367,05-
2, issued November 22, 193%4. : :
Amylin is a member of a family of related pepti-
des which include CGRP and calcitonin (Rink et al., Trends
Pharmacol. Sc:L 14:113-118 (1993)). Amylln is primarily
synthes1z :4d in pancreatic beta cells and is secreted in
response to nutrient stimuli such as glucose and arginine.
30 Moore et al., Biochem. Biophvs. Res. Commun. 179:1-9
(1991); Kanatsuka et al., FEBS Lett, 259:199-201 (1989);
Ogawa et al., J. Clin. Invest. 85:973-976 (1990); Gedulin




20 nes in positions 2 and 7 are cross-linked to form an N-term nal | oop.
Anylin is the subject of United Kingdom patent application Serial No.
8709871, filed April 27, 1987, and correspondi ng United States Patent

No. 5, 367, 05- 2, issued Novenber 22, 1994. 25 Anylin is a
menber of a famly of related pepti- des which include CGRP and

cal citonin (R nWO24RR0 Ty ends Phar macol . Sci. 14:113- 118PETAIS%0p87S
Arylin is primrily synthesized in pancreatic beta cells and is secreted
in response to nutrient stimuli such as glucose and arginine. 30 Mbore
et al., Biochem Bionhys. Res. Comun. 2179:1-9 (1991); Kanat suka

et al., FEBS Lett 59:199- 201 (198 awa et Lnvest .
85;-973-976 (1990%%1”5 ipc % Bzog%?xs.,@ggm %80 732-'7%9 r{1991)

PCT7 US96/ 09875 Tn normal humans, fasting gnylin leved$s . frdd dchem
Bi ophys. Res %@aﬁé@ﬁi) levels of 5 to | Poper HEve hUERAS,

fasting a ImlevePsfo 0_pM.and andi al , | evel 5to
20pM hgven%een E) tg]g—g'(-e é*art%ﬁF & @%—al i ﬁg 32 éﬁ

5 (1991); Sabke(®93%); ,S&nhdaegnl @di.a wﬁ&( BE91pP-132 (HO8A) bt aI .,
The Lancet 339: lidgs 0% 998b) randd A1 79- ftﬂaﬁsk'iée”b}r)es' Fh2Bbes

i ndi vi dual s, however_5p eve %her reachl ng
up to about 50 pwsqgn-res:@pgﬁﬁ éndﬁiﬁ%‘-d‘éﬁﬁyarl?@lﬁ’i’eltvhéw?&r‘ eedf gmyl Bt i ng

and post- 10 proesebd tasubbnhigBe?) reabRiid! upnéolbdug :m_ma for
respect i vel ye;psgg%kgpeopsgg'&wggéﬁ@og,er@ﬁg%aﬁe% $okOheing Mgl eve! o
10 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
diabetes, where beta-cells are destroyed amylin levels
are at or below the levels of detection and do not rise in
15 response to glucose (Koda et al., Thg Lancet 339:1179-1180
{1992)). TIn normal mice and rats, basal amylin levels
have been reported from 30 to 100 pM, while values up to
600 pM have been measured in certain insulin-resistant,
diabetic straii:s of rodents (e.g.. 'i-I'hang et al., erten-
20 sion 19:I-101-I-109 (1991)), Gili et al., Life Sciences
48:703-710 (1591). . '

The first discovered actibn of amylin was the
reduction of insulin-stimulated iﬁcorporation of glucose
into glycogen in rat skeletal muscle (Leighton et al.,

25 Nature 335:632-635 (1988)); the muscle was made "insulin-
resistant". Subsequent work with rat soleus muscle ex-
vivo and in witro has indicated that amylin reduces
glycogen-synthhse activity, proxfﬁfés conversion of glyco-
gen phosphorylase from the 1nact:.ve b form to the active

30 a form, promotes net loss of glnggen (in the presence or
absence of insulin), increases glucose-—s—phosphate levels,
"and can increase lactate output (_5,__ e.d., Deems et al.,

B:Lochem Bn.cgt_gﬁ. Res. Commun. 181 116-120 {1991})); Young

et al., EEBS Letts. 281:149-151 (1991)).

35 It 1.?._ p_elleved that amy__lg.:m: acts through receptors
present in pla.sma membranes. _ Beaumont et al., Mol.

Pharmacol. 44: §93 -497 (1993). 2amylin receptors and their
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. agreement as to what amyl:.n act:.ons are seen in isolated
10 hepatocytes or perfused liver. The ava:.lable ‘data do not
' support the idea that amyl:.n promotes hepatlc glycogenoly—
s:.s, i.e., :Lt does not act l:Lke glucagon (__g_ Stephens,
et al. D:.abetes 40 395 400 (1991)), Gomez-Foa.x et al.
_ B:Lochem J. 276 607 610 (1991)) It has been’ suggested
15 that amyl:.n may act on the lJ.ver to promote convers:.on of
- lactate to glycogen and to enhance the amount of glucose
_'able to be 1:|.berated by glucagon (see Roden et al.
D:Lgbetolog:.a 35 116-120 (1992)) 'I'hus, amyl:l.n could act
there as an_ anabollc partner to insulin J.n l:.ver, in
20 contrast to its’ catabollc actJ.on in muscle.
, In fat cells, contrary to J.ts actJ.on in muscle,
amyl:.n has no detectable act:.ons on J.nsulin-stz.mulated
glucose uptake, J.ncorporat:l.on of glucose into tr:.glycer-
ide, C()z product::.on (Cooper et al., Proc. Natl Acad. Sci.
25 85; 7763 7766 (1988)) ep:x.nephr:.ne-st:.mulated lipolysis, or
_:|.nsu11n-1nh1b1t:|.on of l:.polys:.s (Lup:l.en and Young, Diabe-
tes Nutrltlon and Met' ol:.sm - Cl:l.n:.cal and Experimental,
Vol. 6(1), pages 13-18 (1993)) Amylm thus exerts
'tlssue-specn.fz.c effects, with direct. action: on skeletal
30 muscle, marked 1nd1rect (v1a supply of substrate) and
| perhaps d:Lrect effects on lJ.ver, while adlpocytes appear
 "blind" to the presence or absence of amylin. No ‘direct
effects of amyl:.n ‘on kn.dney t:l.ssue have been reported.
It has also been reported ‘that’ amylin can have
’35' marked effects on secret:l.on of * insulin. In isolated
islets '(Ohsawa _e_t;_i Blochem B:Lo hys. Res. Commun .
 160:961-967 (1989).), in the perfused pancreas’ {Silvestre




3 use in various nethods for screening and assaying for anylin
agoni st and antagoni st conpounds are described in United States
Patent No. 5,264,372, issued Novenber 23, 1993. 5 The

bi ol ogi-cal actions of anylin relating to fuel “met abol i sm are di scussed
i n Young et al Cell. Bioch- em 555:12-18 (1994 . Wile a I|n
has mar ked effé@?gaﬂ%a hepatic fuel nmetabolismin vivo, t REFESY

gener al agreenent as to what anylin actions are seen in |solated 10
hepat ocytes or perfused liver. The available data do not support the
| dea that anylin pronotes hepatic glycogen& sis, i.e., it does not
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35:116-120 (1992 Hhu§ee ‘i”h co aBFrf“sedtREPE”%sar‘?’?ﬁ&gBFPES
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i ncor poration of FHRE: | nPEREF | YPYkRFs, howeyrs, &3‘6’” ?f? ot} nto

(Cooper et al., detsct NaffecBsacdhf Ssiyldd of5: fﬂﬁht?eEGbéﬂ.88&)élls, on

epi nephri ne-sti I S [ b

(Lupi en and Younrq:gél{)?&\bci 1@3_@&% oroﬁlxjttrl:}et h’g!%ﬂgngnﬁgi %#’I%O%r%hsﬂe and
Experi ment al 10 2alipBiochem B £S., 1Gommurng3yy : 932r838 r‘19t9I3r&sa’é‘9<erts
tissue- speC|f|c féfgxanheswmhhxdinpct actlon on skeletal 30 nuscle, nmarked

ndirect (via supply of SUBSLKMSlesdAd or aRAARE £04SHs S BRLERN

liver, while adlpocytes appear resence or sence of
anylin. No diree@logicads &ﬂsesf_amm B s&méyﬂttliogseé Rashapperise

r ep(lzr t edff in plasmd 1h':tﬁ:faa:le$0 flbaaawéepayt adribat 1ﬁrrp11a§x|nsag1haa§e5
ravked off eois Srvpl g 1. ki ek 2b2: O Yagan) 3 chiabli e
per f used pancr ea‘ijﬂ%ﬂ&ﬂ%st%t the increased lactate provides Substrate
for glucose p:_r.‘oductz.on and that a_m}rln.n actions can occur
independent of changes in insulin or glucagon. In "glu-
cose clamp" experiments, amylin infusions cause "insulin
20 resiétance“;_bbth.by'redncing;peripﬁeral glucose disposal,
and by limitingiinsdlin—mediated éuppressian of hepatic
glucose ou;but (e.g., Frontoni et al., Diabetes 40:568-573
{1991)); Koopmans et al., Diabetologia 34:218-224 (1991)).
' ' It has been shown that amylin agonists can slow
25 gastric empty:.ng (Young et al., D:.abetologz.a {June 1985,
in press). and is believed to contribute to their ability
to reduce post-prandial hyperglycémia (Moyses and Kolterm-
an, Drugs of the Future {(May 1995). Methods for reducing
gastric motility and slowing gastric emptying comprising
30 the admn.nistrat:.on of an amylin agoﬂ:.st {including amylin)
are the subject of United States Patent Application Serial
No. 08/118,381, filed September 7, 1993 and United States
Patent Application Serial No. 08/302 069, filed September
7, 1994 (and corresponding PCT appllcatlon, Publication
35 No. WO 95/0’?098 published March 16, 1995).
Non—mai:abollc actions of amyl:m include vasodila-
tor effects wh:.,.ch may be mediated b_y interaction Wlth CGRP
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4 et al., Reg. Pept. 31:23-31 (1991)), and in the intact rat
(Young et al., M. Cell. Endocrinol. 84: Rll- R5 (1992_)), . vagl g?ison

[ i ndi anyl i n down-regul at es insulin secr -
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ar gi ni ne. vaﬁ(gr %zrkers, however, have been unable to RISHGR96/098'S ect S

' ' ' ' in the whol e
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aningr (see Broderick et 10 al., Biochem Blophys. Res. Commun.
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It has been sl%éﬁﬁ‘“f’ %agonl sts can slow 25 gastrl c enptying (Young
et al., D abetol Ogl a (ﬂﬂj‘&tﬂé@into the bra:.n, amylin has been reported
10 to suppress food intake - (e.qg., chance et al Brain Res.
1539:352-354 (1991)), an act:.on shared w:Lth CGRP and
calcitonin. | 'I'he effective concentrations at the cells
that mediate this act:.on are not known Amylin has also
' . been reported to have effects both on isolated osteoclasts
15 'where it caused cell quiescence, and in v:Lvo where it was
reported to lower plasma ca1c1um by up to 20% in rats, in
rabbits,_ and in humans w:.th Paget’'s disease (see, e.qg.,
Zaldl et.al etal., J gone M:Lneral Res S(Suppl 2) 576 (1990).
_ From the available data, amylin seems to be 10 to 30 times
20 less potent than human calc::.tonin for these actions
Interestingly, it was reported that amylin appeared to
_J.ncrease osteoclast CAMP production but not to increase
cytosolic Ca’*, while calcitonin does both (Alam et al.,
B:.ochem Biophxs. Res. Commun 179 134-139 {(19%81)). It
25 was suggested though not established that calc:Lton:Ln may
act via two receptor types and that amylin may interact
with only one of these

Diabetes Mell:ltus _
_ Diabetes mellitus :|.s a serious metabolic disease
30 'that is defined by the presence of chron:l.cally elevated
| levels of blood glucose. Class:.c symptoms of diabetes
mellitus 11’1 adults are polyuria, polyd:.ps:.a, ketonuria,
rapid we:.ght 1oss together w1th elevated levels of plasma
glucose _ Normal fasting plasma glucose concentrations are
35 1less than 115 milligrams per dec:.liter In diabetic
| patients, fast:l.ng concentrations are found to be over 140




in press), and is believed to contribute to their ability to reduce
post - prandi al hyperglycem a (Myses and Kol term an, Drugs of the
Future (May 1995). Methods for reducing gastric notility and sl ow ng
gastric enptying conprising 30 the admnistration of an anylin agoni st

(i-ncl udi ng arryl are the subject of United States Patent | | on
Seri al 8‘@%‘_‘%’2& filed Septenber 7, 1993, and Umtecf%@gg%

Pat ent Appl i cat ion Seri aI "No. 08/ 302, 069, fi | ed Sept enber 7, 1994 (and
correspondi ng PCT application, Publication 35 No. WD 95/07098, published
March 16, 1995). Non- met abol i c®actions of anylin include

vasodila: - tor, o1 06t MleG JIBY1 PEed 0 A Skofialt $5AELEQD i Ty G
PCT/ US96/ 09875 develops in response to damage to the betgyaelisrof the

LeceF’lt Orsb (Br aﬂaﬁ%&tea'?s'h 3 'ﬁﬁrs' dkma;?;@ardiﬁcsegult fréﬁ?’p?gﬁ&rl:fléﬂ%eteét
as al so been repor e at, amyl.i e i'ncrease a renin
activity in intadtei %F%g%lg%& ea}ry?és ‘? %&yﬂéﬁ
avoids any 55 chu;tqmimneesg{atmoozt msessaeeondamm@dl@tlfcorew@asertg:

renin-related digay éier§r1%%'g &{B’éééés,anhﬁeﬂmééspa@{&eamc d&§§éé£l=?d in
Uni ted States Patent

Injected into t heh‘:ﬁl""ﬁi’lr’r"iL QWPT’ﬁaﬁ%\? I Ssu?’FﬁpH‘?’éﬁa% °%{ d‘n§Hbi’JPe§%tJf%d
i ntake (e.g., Chaimyg edr athemidradi nirdhwtion, iB801352ra8bdptéd 98ndrmalan-

action shared V“Ei*éﬁs CC%E’ 80k synafahéd ! 3R Nothedl ©f IBGHME diabetes
concentrations at e'c ?s
10 mellitus can be classified as Type I diabetes {also called
insulin~dependent diabetes ellitus or IDDM) and Type II
diabetes mellitus (also c¢alled non-insulin dependent
diabetes mellitus or NIDDM).
Type I (juvenile onset or insulin-dependent)
15 diabetes is a well-known hormone deficient state, in which
the pancreatic beta cells appear to have been destroyed by
the body‘s own immune defense mechanisms. Patients with
Type I diabetes mellitus have little or no endogenous
insulin secretory capacity. These patients develop
20 extreme hyperglycemia. Type I diabetes was fatal until
the introduction of insulin replacement therapy some 70
yvears ago —- first using insulins from animal sources, and
more recently, using human insulin made by recombinant DNA
technology. As discussed above, it is now clear that the
25 destruction of beta cells in Type I diabetes leads to a
combined deficiency of two hormones, insulin and amylin.
When pancreatic cells are destrbyed, the capacity to
secrete insulin and amylin is lost. Type I diabetic
subjects have reported amylin levels that are either
30 undetectable or at the lower limit of detection, and which
fail to increase in response to a glucose challenge.
Koda, The Lancet 339:1179 (1992).
The nature of the lesion of the pancreatic beta
cells in Type II diabetes is not clear. Unlike the
35 pancreatic beta cells in Type I diabetics, the beta cells
of Type II diabetics retain the ability to synthesize and
secrete insulin and amylin.
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pers:Lst 1n the face of nonnal or elevated 1eve1s of

1nsu13.n The hyperglycemla assoclated with Type 1II

10 dlabetes can sometimes be reversed or ameliorated by diet

or weight loss suffic:.ent to restore the sens1t1v1ty of

the peripheral t:.ssues to :Lnsu1:|.n Indeed ‘Type II

d:.abetes mellitus is often characterized by hyperglycemla

in the presence of h:l.gher than normal levels of plasma

15 insulin. Progress;on of 'I‘ype IT diabetes mellitus is

assoc:.ated with 1ncreas:|.ng concentrat:l.ons ‘of blood glucose

and coupled w:.th a relat:.ve decrease in the rate of

glucose-:.nduced insulin secretion. Thus, for _e_xample, in

late—stage Type II d:.abetes mell:.tus, there may ‘be an

. 20 insulin def:.c:.ency

'I'he pr:.mary aim of treatment 1n all forms of

dlabetes mellltus is the same, namely the reduction of

' blood glucose concentratlons to as near normal as possi—

) ‘ ble, thereby m:.m.m:.z:.ng both the short- and’ long—term

' 2'5' compl:.catlons of the d:l.sease Tchobroutsky, D:Labetologla
'15 :143-152 (1978). The l:.nkage between the extent of
hyperglycem:.a in d:LabetJ.cs and the- ensuing long-term
compllcatlons was further confirmed in  the recently
completed Diabetes. cOntrol and Complications. Trial. (DCCT)

30 'undertaken by the National Inst:.tutes of Health. The
Diabetes Control and Compl:l.cat:Lons Trial .Research Group,

N. Eng. J. Med. 329: 9'77 (1993). The DCCT was conducted
over a 10-year perlod at 29 clinical centers around the
.United States and Canada, and showed that lowering mean

35 blood glucose concentrations in Type I diabetics reduced
end—organ complications. The development of retinopathy

was reduced by 76%, the progression of ret:.nopathy by 54%,
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insulin made by DA WARR (e correehndisyy. apd F@elds i’é@&‘ 05? i s
now cl ear that trmitordagt rthei najefitetaf cBiges T didppeits dta:beiasléwds to

2 s elonbined defdclney 10bel voe NOLINNAS o BRULAT ALY In. - When

pancreat ic cells are est roye aci t secrete i nsulin and

amylin is 1o . Type | I8i @perast to Eiéahai;@sr dysatagningfi TvRevel s
that are either ﬁﬁdﬂﬂﬁte@t gpbquerntnt ddes I:wuerrethﬁriré the dgé&Codf Oihswnd

whi ch fail to.i creasenggiéﬁfoqps%heoﬁggg%gos Ienge O‘?‘i?%(ec@a The

Lancet 339:1179 92) hé“Fesi on
pancreati c bet ausuaddy dnvalvepa Yriglapét dietarindtherppyr and Lifesterkehe 35

pancreatic betar&dﬁﬂf’ichﬂlbrﬁpe tyglicaleyl Cort 2 1Ret@editd | Sn tRE ThRS: |
di abetics refsa ' 1ns an%%l.l ! tu%eséyo%hesdla%e%lc diet:S ei%c?ltu eI qual. enqxfaatq:de
anylin.
but not excegsive total calorie intake, with regular
meals, restriction of the content of saturated fat, a
concomitant increase in the polyunsaturated fatty acid
content, and an increased intake of dietary fiber.
20 Lifestyle modifications include the maintenance of regular
exercise, as an aid both to weight control and also to
reduce the degree of insulin resistance. If after an
adequate trial of diet and 1lifestyle modifications,
fasting hyperglycemia persists, then a diagnosis of
25 T"primary diet failure® may be made, and either a trial of
oral hypoglycemic therapy or direct institution of insulin
therapy will be required to producé blood glucose control
and, thereby, to" minimize the complications of the dis-
ease. Type II diabetics who fail to respond to diet and
30 weight loss may respond to therapy with oral hypoglycemic
agents such as sulfonylureas or biguanides. Insulin
therapy, however, is used to treat other patients with
Type II diabetes, especially those who have undergone
primary dietary failure and are not obese, or those who
35 have undergone both primary diet failure and secondary

oral hypoglycemic failure.
The use of amylin agonists in the treatment of
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7 Type Il diabetes is characterized by insulin

resistance, i.e., a failure of the normal netabolic response of

peri pheral tissues to the action of insulin. . lkn other words, insulin
resjstance is a condition where 5 the circulating insulin produces a
subnor nal q* gﬂ@ﬁi response. In clinical-ternms, insulin resistance
S presen normal or el evated bl ood gl ucose | evel sPCT/US96/09835 st i n
the face of normal or elevated | evels of i nsul in. The hypergl ycem a
associated with Type Il 10 di abetes can soneti nes be reversed or
aneliorated by diet or weight |oss s@f ficient: to restore the

sensitivity of her sues o insulin.-- Indeed, Type II
di abetes nelli% h%b‘?%esofv‘ﬁ%#’g a%‘? ?88 ﬁ;?sﬁﬁéﬁal yeerﬁfalted $rater
presence of hiBtesnt Bes.ndriad., 3Jélveh§ Df178 dd%n IEBxcésss @mylin fE©DHEssi on
of Type Il di a,bﬁﬁﬁss 0
Al ﬂ%él EEHEui:és of ainiis %a&]? &4$M%§9i#ﬂ%l%‘g§rease in
S -

concentrati ons ‘ucose cou Ive

the‘rate of dBE%B“F?%u?‘? nasé‘(i’?’étl Sherapentic ostrakemre, in
| at e- st age’ E’ygmnluedjustiaemes Batlehict Mo, 5h266, 56y, biasﬁme&mw&md»ézn 3o

deficiency. 1993, ana T eall MK snﬁgé A{eﬁwrrg 261 gk forom, 0

di abetes nelli us i S tgg sane, e-r eductico cose
concentration r- H@Pﬁ‘al FSPASG - the  txeatmentr f BymeniId ng both

t he short - ancﬂiamg:aseamizsnsumrp|nezsrstaneeomtmea:@ﬁeasetag$ﬁmgeéOutSky,
Di abet ol 0_9' a 15: 143It5ﬁas (ﬂzgezl%.)ousl ThEeh ! f&?&%a@kﬂ%”aﬁ?&f&‘r} %r}t of
10 the amyl:.n agon:.st 25,28, ”Pro—h—amyl:.n, decreased post-
.prandlal glucose concentratlons ) J.n 'I‘ype I diabetics.
Moyses & Kolterman, Drugs of the Future (May 1995). In a
s:.ngle bl:.nd crossover study 1n 6 male subjects w:|.th Type
I diabetes, a 2-hour J.nfus:.on of the amyl:.n agon:l.st,
15 =% ”Pro-h-amylln at a rate of 150 ug/hr ‘was reported to
s:l.gna.flcantly decrease post—prand:.al hyperglycemn.a follow-
ing :x.ngest:.on of a. mlxed meal. ThJ.s effect was conf:ered
in a second study whlch employed an :.nfus:.on rate of 50
_ [J.g/hr for 5 hours 1n ) subjects with Type I d:.abetes A
20 nutr:.ent challenge was gn.ven e:.ther orally (:Ln the form of
a Sustacal® meal) or as .an 1ntravenous glucose 1oad of 300
mg/kg.. Adxnlnlstrat:l.on of 25.28. 29Pro--h--amyl:m reportedly led
. to a s:.gn:l.f:l.cant decrease in post—prand:.al glucose excur-
- .sion after the oral Sustaca1® meal but not after the
25 :mtravenous adm:.n:.stratlon of glucose, cons:.stent Wlth an
_ effect to delay gastrlc empty:.ng and thus the gastrointes-
t:Lnal absorpt::.on of nutrlents 'In a further double-blind,
placebo-controlled study, self -inj ected 23.28, 2”Pro—h—amylln,
taken before meals thr:l.ce dally, also led to reduced
30 glucose excurslon after a test meal The pat:.ents contin-
 ued their usual :l.nsulln reglme. In ‘the third study, a
stat:.st:.cally s:.gnificant effect was seen w:|.th a dose of
30 plg of the a.myl:l.n agon:...,t. '

Summary of the Invention -
35 ‘We have discovered tht £, unexpectedly, non-
:Lnsulln-tak:mg ‘I‘ype I d:.abetlc pat:.ents may be treated by



hypergl ycem a in diabetics and the ensuing long-term  conplications was
further confirnmed in the rﬁﬁ%ﬁgéﬁasmenqg, legt ed Di-abetes Control and
Conplications Trial (DCCT) | by the National Institutes of
Heal t h. The Di abet es I ications Trial Research G oup,

i
[ YT

N:. Eng. J. Med. 329:977 (193 '. was conduct ed over a 10-vear -
period at 29 clVRi%422¢ent ers around t he United States andpﬁyﬂﬁ "Znd
showed that |owering nmean 35 bl ood gl ucose rl-----«-m

di abetics reduced end-organ_conpl i cations. Thq M%@H&&J‘f&ms B8EEN
reti nopat hy was reduced by 76% the prodfessifgn of mmumm@t hy b}

VWO 96/ 40220 vl"-** ~~~~~~~ AGRAE
8 and t her e Thes 28MATHEETRTinR &F 6P mlﬁr%s& 1F‘eﬂ§er £o ML se

(proteinuria, allbhaimublaedd gha:m/@ionpaabrabions $leghnirecahso ni;wcrqm-t hi ¢
changes was al so J;oQuehEe treat:ment of noﬂlﬁntshﬁéh@ﬁn&& rhpeeTy i ARalies
necessarily 5 invqlves e admnl strati enment, dosges, .of
i nsulin, adni ni s®&tdgah§ ‘ﬂ[ﬁh iﬂ"?ﬂ Q"ES'FE ig r?a(ﬁ}‘ﬂﬁ arly bepeficigl n
the correct diset fardthoké- b:b:obehugsl Gzvdeg an Hoxld ora:my: abbgempomal y - of
GiEomal S0°H1° O S57 Sl gl 60 UG CLERILLRS B B AEso
I'l diabetes freqfentlBHethrd fes: thedireatmens afea qu‘ﬁ%ulln'tﬁ**%ﬂg
Institution of xrhaiapyric subjpet dompriisdngt 8dmini steatialg ¥ wyﬁpaazla
trial of dietary LOGLaRLaRdibl" GRMAE or aHPUbh8A" bGBn1L¥P! OB Vel 612
10 insulin-taking Type II diabetic subject"® is meant a
subject who has Type II diabetes mellitus, but whose
diabetes is currently being managed without the use of
J.nsul:.n, for example, by any conbination of diet, exer-
cise, mod:.f:.catlon of lifestyle, or use of oral hypoglyce-
15 mic agents, such as biguanides and sulfonylureas. Diagno-
sis of pat:.ents afflicted with Type II diabetes is well
within the abllz.ty and knowledge of one skilled in the
art. For example, individuals over the age of 35 who have
symptoms ' of polyd:x.ps:.a, polyuria', polyphagia ({with or
20 without we:r.ght loss) coupled with ‘elevated plasma glucose
concentratxons and without a history of ketoacidosis are
generally cons:.dered within the diagnosis of Type II
diabetes mell:.tus The presence of obesity, a positive
family h:.story for Type II diabetes and normal or elevated
25 fasting plasma insulin and c-pept:.de concentrations are
additional ‘charact_erlstn.cs of most patients with Type II
diabetes mellitus. By "therapeutically effective amount”
is meant an 'ét'npnnt, either in single or multiple doses,
which beneficiaily reduces plasmai glucose concentrations
30 in a subject afflicted with Type II diabetes mellitus.
In a preférred embodiment, the present invention
is directéd i:o a method for the treatment of a non-insu-
lin~taking ’.['ype IT diabetic subject comprising administer-
ing a therapeutlcally effective amount of an amylin
35 agonist where:.n the subject has a HbAlc value above the
upper  end of t:he range of HbaAlc values for normal sub-
jects. I-IbZLlc represents a post- tra_nslat:.onal medification




15 instance. Features of a di abetlc di et |ncI ude an: adequate but not

excessive total calori l"""'"’"""" ---------------- gedt'i on of the
content of saturated fajl,HaS SHEEwnScBEEI\a |nc Iyunsaturat ed
fatty acid content, {{and aEHUMEé'.Iased ijint ake ber .

Lifestyle nDdlflcatlons- o it enance of regular exerC|se, as-
an aid both 'to weight control and also to reduce the degree of insulin
resi stance. WONAMEI o 5n adequate trial of diet and | BprOas7S

nodi fications, . . fasting hyperglycem a persists, then a diagnosis of 25
"primary diet fallure" may be made, and either atrial of or al

hypogl yceni ¢ therapy or direct institutildn of i nsul I n therapy wll be
required to pr e bl I coecontrol and, thereb to mnimze the
conpl i cati ons Qf“(fjuﬁ %](f)cg’ ) ol %& T FY & A gFalqqu(?srsespond .
to diet and SWthtglmm@eqmsormtnarhdderemyhmosﬂmbm Aypegidyceni c

agents such asty?ﬂ.lcfa‘iﬁ&l YE@REcO4 aaata;a plagﬂaubwcosetéa{ however ,
is used to treaf other ﬁtlents wth 5 | . di-abetes, ecl aﬁ t hose
whos have underg&fe OVer pFRRREPERREr 120 o ta‘r?daé(FEaﬂ%tl t hose

who 35 haves urajenegbinéobdt bepli neu‘hed;p:xerf anlduoé ‘the nerm!itiarange fowral

hypogl ycem ¢ fI-ﬂA'lU:r Qralues, that :|.sThetH§eupBeranl(nd nof%ﬂés&%nba e
t r eat ment . of 96/ 40220

PCT/ US96/ 0987 S0rmal nm‘dlabetlc SUbJeCts- is genezally WRAARSLOOGEO |t us
has been deschebditrom alhmzteG Btatesabout F’ats%li an ano sl Jirkfardted

5,175, 145. B&%ﬁlﬂt@ﬁt' ntﬂﬁt sﬂﬁject has an HbAlc value of at least
10 about 8%. _ _
' In another aspect, ‘the present 1nvent:|.on is
dJ.rected to a method of lower:l.ng blood glucose 1n a non-
:l.nsuln.n-tak:l.ng 'I'ype 1T dlabetn,c subJect compr:.s:.ng admin-
istering to said subject a blood glucose-lower:.ng anmount
_'1'5 of an amyl:.n agon:t.st A glucose-lower:mg amount of an
amyl:.n agon:l.st will preferably range from between about
0.05 p.g/kg/day to about 10 p,g/kg/day, more preferably,
between about 0. 05 ug/kg/day to about 6 ug/kg/day, and
even more preferably, between about 1.0 pg/kg/day to about
20 4 ug/kg/day For example, an effectlve blood glucose
lower:l.ng amount of 25-3% 2"Pro—h-—r:unyl:.'.1:1 (AC137) will generally
vary from about 0.05 ug/kg/day to about 10 p.g/kg/day,
preferably 0.1 p,g/kg/day to about 6. 0 ug/kg/day A dose
 of from about 1.0 ug/kg/day to about 4. o u.g/kg/day is
25 preferred In a preferred embod:.ment, the subject has an
HbAlc value above the upper end of the normal range of
-HbAlc values for normal subjects In another preferred
~ embodiments of the present J.nventJ.on, the subject ‘has an
a HbAlc value of at least about 8%.
30 In preferred embod:.ments of the present
- inventlon, the amyl:Ln agon:l.st is selected from group
consisting of 252 2"Pro-h—amylzl.n (ACl37) , s-calcitonin and
'h—amylln. Part:.cularly preferred 1s 25,28.23pyo~-h-amylin
(AC137). ' _
35 'Adm'ini'stration of amylin 'agonists may be by
various routes, including subcutanecusly, intramuscularly,

nasally or transdermally.



m m cs key features of- Type Il diabetes and anylin bl ock- ade has been
proposed as a novel therapeutic strategy. 5 United States Patent No.

5, 266, 561, issued Novenber 30;; 1993, and United States Patent No.
5,281,581, issued January 25, 1994, disclose the treatnent of Type
[} di abet es_an nsulin resistance with anylin antagonists,

It has previ ous\vg %é‘& reported that infusion of 10 the anyl t’ﬁ"ﬂﬁ’éﬁt’%’?
[err]Pro-h-anylin, decreased post- prandi al glucose concentrations in
Type | diabetics. Moyses & Kol terman, Drugs of the Future (May 1995).
In.a single blind crossover study in 6 lgale subjects with Type I

di abetes, a 2- h%ur.' 2 aﬂ_onl st, 15 [err]Pro-h-anylin
at a rate of 150 i |gn|f|cantly decr ease

post - prandi al hyper glycerfmefehvgntmn erﬂré ibreg efertthenf desor keed nwakh
This effect was ¢@RELERBE to tH aRcSRPARFLRG Wibawikigeh i8Mphoymed an infusion
rate of 50 [err]g/hr for 5; ho%gs |n subj ect,s with Tg‘r%}a I i%ggt’es. A
20 nutrient challenge %i vén BRMRr & Fal?%lrr(‘?lﬁtt’ﬁé‘ BeWesn & -
Sustacal [err] Srreé.hgiuoedaazmt:tunnrm@wtrspghudmk Hypedgdfcéda and Hphlkg.
Admini stration ofehegs] Bep- f)nemﬂ-rtxre%%%t eghy e nsuiPn-atf'é&T’Eé' pant

decrease in post- gran i al ucose excur - Sion.after the ora Sustacal
nmeal , but not af FéfRtHe B %%Fa?Eﬁo{l%m&d?ﬁdrﬁz?Fr gPFoﬁb%lfcg}l
consi stent with earrelatfdred?) avadeDa§6 ghxs tndne iaspl yhAgreatced banehEs,

gastroi nt es- ti@a}_nagﬁgﬁ ﬂqué%fteauts{erﬁtn%s' 'a?xda rﬁthﬁ; gf_ﬁe blrnd

pl acebo- controlled study -injected r o- h-any before
nmeal s thrice 8a|F§ent%l ned-to reduced 30 glucose excursion after a
test neal. The patients contin- ued their usual insulin regine. In

the third study, parai1ed fidibedbhYof! GHY fh kAR 38hf ect was seen with a

dose of 30 [ unmary of the I nvention

35 V& have diRSGd8r cBGORHEE , ageRbspcBR¥dIRe lr‘iﬂﬁ-tl by
i nsul i n-taking Ta@ewit;pluabeheCraaépwﬁ $1Wnbeahae@émhdomusc1e assays

described below. Amylin agonist a.ctiv:r.ty of compounds may
15 also be assessed by the ability to induce hypercalcemia
and/or hyperglycemia in mammals, or to reduce post-prandi-
al plasma glucose levels, as described herein.
The nomenclature of various amylin agonist
compounds useful in the present inVention can be used to
20 indicate both the peptide that the sequence is based on
and the modifications made to any basic peptide amylin
sequence, such as human amylin. An amino acid preceded by
a superscript number indicates that the named amino acid
replaces the amino acid normally present at the amino acid
25 position of the superscript in the basic amino acid
sequence. For example, L Ve ol z"E’:rrci-—11-~a.my1:i_n" refers to a
peptide based on the sequence of “h-amylin" or "human-
amylin® hav:t.ng the following substitutlons Arg replacing
His at residue 18, Pro replacing Ala at residue 25 and Pro
30 replacing Ser at residue 28. The term "des-'Lys-h-amylin®
refers to a peptide based on the seguence of human amylin,
with the first, or N-terminal, amino acid deleted.
' Preferred amylin agonist compounds des-Lys-h~
amylin, 2BPro-hj-an11rlin 25.28.9pro-h-amylin, *Arg?**Pro-h-
35 amylin, and des:flLysl‘Arg‘S'“Pro-h-:an_tylin, all show amylin
activity in z;._v_p_ in treated test at_;imals, provoking marked




ozm}.SheetHasBeenR laced 10 the adm ni stration of an

anylln ago to | ower their bl ood glucose concentrations. W
have al so ed thaerreangﬂi_gf non-insulin-taking Type |

di abetic patients wth an d By Hlbl i articularly beneficial 5
for those patients having an C - .CéﬁéﬁgNn rmal . The present
i nvention i s wdégssgr e direct =D use off an anylin-agonist in the
manuf acture of a medi canment for use in [ er apeut i c ROTAI961e9875 of a
non- insulin-taking Type Il diabetic subject. By "non- 10

i nsulin-taking Type Il diabetic subject" |s meant a subj ect who has Type
Il diabetes nellitus, but whose di abetdes is currently bei ng managed d

Wi t hout the U&g;ﬂéfrl tbsy! ES f € combi nation of diet,

exer - ci‘se,. -nqdi falccat ,opn. 0 %ICFVQ% W'@pegg%g - or 3t 3fdiddgiopcdo 15 mic

agents, such 5"5 BRJuaArti¥itigs s thayagterdstic D agnoamylnﬁ) s @drthan ents

afflicted wtpréfpered domﬁm;&ss iavetldise b%ﬁhfaléﬁ %&I t and knova edge
al's

oho’have e@*?g"n?f% seHb L ST o e i whago”

Wi t hout wei ghF IBWtWﬂénat edTbéaerr@xgtfueﬁéa confpe@at rati ons
and wi t hout alhciudeyzspromwél’plﬂs.lrs. in, gﬂms Iy der(egﬁ\ém thin
the di agnosi s,k }'y Jus res sity, a
positive fan ey sétdoﬁ?r aa% *a?be?@g norl?ﬁﬂ boamgllénat ed 25
fasting plasna.insuli L T ot Hhmqmﬁsemtl d.mreﬁteon ﬂb IQHal

char acteristi amybin rragbnmﬁs eniﬁ llﬁd:ih Y r dlabet es
therapeuP_bcagkglgéJeec;%ve am)ugf; g#.sélﬁ’elérﬂ AN %ﬁmﬁw %l Fﬁ@?l?ﬁ SI ngl e
or multiple doses ¥ c PRV LD | ERRRRECT) [agomd s§| ansdegues

concent r at i onSugl 4% “Bnaihi*Bro-hf myLired dskt-tLykHrer g 2 RNGL Ry IR | L US.
| *Arg?s-2%.2*pro-h-amylin, des-‘Lys“Arg’s :38, 29Pro h-amyl:.n 25,38~
29E'ro-h-am_\;rl:l.n, des ILys*‘5 128, zs}?ro—h-amle.n, and ’st:'o"‘Val"s 28,
o Pro—h-amyl:.n Examples of other 'qu.table amyl:.n agon:.st
15 _ analogues J.nclude
23Leu35Pro“Va1” ”Pro-h-amyl:.n, |
23Leu""’l"ro“Valz‘Pro—h—-aunyl:Ln,
_ des-1Lys’3Leu35Pro"Val“Pro—h—namyl:l.n,
_ 18Arg‘“Leu”5.‘:—‘:&:'05‘“Vav.l"’Pro-h—a.myl1n,
20 __ “Arg”Leu” +28, 29Pro-h—amyl:m, '
“Arg”Leu’s 2“l?::'o-h—arﬂyl:l.n,
1I1e®Leu® 28 ”Pro-h-amyl:.n,
_”Ile25 28, 29!?ro-h-amyl:i.n, |
S ) des-lLys”Ile”Leu25 28 29Pro-ll—axm;l::.rz,
25 o 1"Ile""Arg'”‘Leu—l'.\-amyl:Ln, _
) “"Ile“Arg”Leu“Val”Pro—h-amyl1n,
1"Ile“’A:rg"’:‘Leuzs.l?ro’*"Va12" 29Pro—h-amyl:.n,
13Thr“HJ, s’3Leu25A1a"Leu’9Pro31Asp-h—amyl in;
_ o 13'I‘hr”H1s”Leu"Ala”Pro”Asp—h—amyl:|.n,
30 | des-1Lys“Thr’1H:Ls”Leuz‘Ala”Pro”Asp h—amyl:.n,
13‘I’hr“‘z&rg‘lH:Ls.”Leu’‘Ala”‘l’ro‘”‘Asp—h-aunyl:Ln,
_ 1:"I“‘:IC“’A:;:'C His?*Leu?®- ”Pro“Asp-h-amyl:Ln, and,
a 13'I'hr“Arg' ~H:l.s’31:.eu“""1='ro"Alat28 29Pro“Asp-h—amylzl.n
_ still further amylin agon:.sts :anludlng amylin
35 agon:l.st analogues are dlsclosed and methods for making
~and us:.ng amyl:.n agonists are further spec:.f:.ed in
commonly owned in U.S. Patent Appl:.cat:.on, entltled "Novel



In a preferred enbodi nent, the present invention Is directed to use in
t he manufacture of a nedi canent for the treatnent of a
non-insulin-taking Type Il diabetic subj ect conprising adm nistering a
therapeutically 35 effective anount of an anylin agonist wherein the

subj ect hasngpl-slgf%%val ue above the upper end of the rangegg:ltrgﬁg?/d;lgél C

val ues for nor cts. HbAlc represents a post -transl

nodi fi cation WD 96/ 40220 PCT/ US96/ 09875
of henogl obi n which occurs by a non-enzymatic process wher eby gl ucose
beconmes attached to henogl obin A and t]f’pi cally reflects the average

| asma gl ucose c r t ver age
Ioi fespag of 5 a g%‘l %88n1‘3}:| bgaﬁgagé érﬂf t?%;—? ﬂ% nor maq')ér%ar%g TB% )
HbAl ¢ val ues, t héﬁ%s (dopketipper WY/ O)t ﬁv@dr segsespending R Pepplica-

ngn di gbgg/l cI SUthQQhSPubht?&ﬂﬁirﬁ'Noy wodssﬁimt@uﬁllshédfwszmﬂssﬁbgl%to
about 0 n a eferred tthe subj ect C
val ue of at Ieastt% %'é gﬁl? sgges of whit nﬁ’ RRY a8pR °r%éha§%’
invention is & reefedence. t oTheee abemmtns tdme apsrfinl ofn angdugingydiiosd i s

effective to hﬁ%éet R@rlepedafli 459SSnl rhanBﬁﬂihgélliﬁ-fhéfﬂﬁ NGy dy P& T
Il diabetic subj A gl ucose-| owering anount

of an amylin g@ﬁh?E%CV\T‘FIPJ‘?ﬁteferabl y range from bet ween about 0. 05
[err] g/ kg/ day to about 10Theradigiigidey, amplin mgehdsabl yay be stairarredbout

0.05 [err]g/kg/dguihg 2R2YLiA Eﬁﬁﬁbgiggid§¥sa§§d§;scribed herein. The
10 receptor binding assay can identify'both candidate amylin
agonists and antagonists and can" be used to evaluate
binding, while the soleus muscle assay can be used to
distinguish between amylin agonists and antagonists.
Preferably, agonist compounds exp;blt activity in the

15 receptor binding assay on the ordéi of less than about 1
to 5 nM, preferably less than abaut+1 nM and more prefera-
bly less than about 50 pM. In Ehe soleus muscle assay
these compounds preferably show Ecs,, ‘values on the order of
legs than about 1 to 10 micromolar.

20 The receptor binding assay is described in United
States Patent No. 5,264,372, issued November 23, 1993, the
disclosure of which is incorporatéd herein by reference.
The receptor binding assay is a competltlon assay which
measures the ability of compounds to bind specifically to

25 membrane-bound amylin receptors. A preferred source of
the membrane preparations used iﬁ:the assay is the basal
forebrain which comprises membranes from the nucleus
accumbens and surrounding regluns Compounds being
assayed compete for binding to these receptor preparations

30 with *¥°I Bolton Hunter rat amyl:.n. Competition curves,
wherein the amount bound (B) is plotted as a function of
the log of the concentration of l:.gand are analyzed by
computer, using analyses by non;.:mear regression to a
4-parameter logistic equation {ﬁpplot program; GraphPAD

35 Software, San Diego, California) or the ALLFIT program of
Del.ean gt. al. (ALLFIT, Version 2.7 {NIH, Bethesda, MD
20892)). Munson, P. and Rodbard, D., Anal. Biochem.



even nore preferably, between about 1.0 [err]g/kg/day to about 20 4

[err] g/ kg/ day. For exanple, an effective bl ood gl ucose | oweri ng
anount of [err]Pro-h-amylin (ACL137) will generally vary from about 0.05
[err]g/kg/day to about 10 [err] g/ kg/day, preferably 0.1 [err]g/kg/day
to about 6.0 [err]g/kg/day. A dose of fromabout 1.0 [err]g/kg/day to
about 4.0 g/day is 25 preferred. In a preferred. di rent, the
subj ect haswgilﬂrﬁ}"&{2 bAl ¢ val ue above the upper end of the it ?”Pgﬁge of
HbAl ¢ val ues for normal subjects. In another preferred enbodi nent s of
the present invention, the subject has an HbAl ¢ val ue of at | east about
8% 30 I n preferred embodiPment s of the pr esent i nvention,

the anylin a Q{J,l 558 ag fgé@)d fromgroup ' consisting of
ACI37);

[err]Pro-h-any scalcrtonln and ‘h-anylin. = “Particularly
preferred is [err]Pr obﬁsmlq b1°1°¥m]3PFt135tY of amylipmgonistsation of

anylin agoni mm;inbe alirwlm \a@"dnﬁ.ss ra@iailoguel Qﬁeﬁraﬁlﬁﬂépuﬁ.ﬁn%éﬂ Y,

'PgtT; ggugg/cgggr eus RERA Yol SLAASHRUd g prewiously Lo A f?ptlon

of the Drdi mgthods: (LElghtonnTﬁe m@&wsen.vﬁm $o Natuhey IEEI2ed Wi th
reference togsse (4999@8@%;5& dgawl. Bgs eea i Mroc. Natl. acad. Fd.. 1 shows

duction I N.post - prandi
eoce! eat yl DB VERD kR, e TR R e e AT o
non i nsul i n- @c@aﬁrégypa:.s assessed by measur;l.ng the 1nh1b1t:|.on of
J.nsulin-st:r.mulated glycogen synthes:.s 1n soleus muscle.
10_ Amyl:.n antagona.st act:r.v:.ty is. assessed by measur:Lng the
' resumptlon of 1nsu11n—st1mulated glycogen synthes:.s :|.n the
presence of 100 nM rat amylin and an amyl:.n antagonlst
Concentrat:r.ons ' of pept:r.de d:.ssolved in carr:.er-free
_ buffers are determ:l.ned by quant:l.tat:.ve amino acid analy-
15 ':s:r.s, as descr:.bed there:r.n The ab:l.l:r.ty of compounds to
- act as agon:l.sts 1n th:l.s assay is determ:r.ned by measuring
ECsy values ' Standard errors are determ:.ned by fltt:.ng of
s:.gmo:.dal dose response curves using a four parameter
_ 1og:x.st1c equat:Lon (De Lean, A., Munson, P J p Guardabasso,
20 V. and Rodbard, D. (1988) ALLFIT, Version 2.7, National
- Inst:.tute o:E Ch:l.ld Health and Human Development. N I.H.
Bethesda, MD, 1 da.skette) A number of amylin agon:rsts
have been characterlzed using these b::.olog:r.cal assays
‘The compounds “Arg’s **pro-h-amylin, des‘I..ys“’Arg'25 2“l?ro-h--
25 amylin, 18Argz-" +38, z’Pro—l:x-am:;rl:.n, des-‘Lys”Arg e +28,29pro h-
' amyl:r.n 25,28, 3’Pro—h—amyl:u:r, des--‘Lys’-"'z8 ”Pro—h-amylln, and
35Pro"’Val’5 2*‘I-"ro—h--amylz.n were all found to compete with
amylin in the receptor b:r.nd:l.ng assay. These compounds
have negl:r.g:l.ble antagon:.st actlv:r.ty as. measured by the.
30 soleus muscle assay and were shown to act as amylin
agon:r.sts. '
Effects of amyl:.ns or amyl:.n agonxsts on gastr:.c
"mot:Ll:r.ty can be 1dent1f1ed, evaluated. or screened for
using the methods descr:.bed 1n U S. Appl:Lcat:Lons Serial
35 'No. 08/118,381, filed September 7, 1993, and U.S. Applica-
 tion Ser:.al No. "08/302,069, filed September 7, 1994
: (correspondlng to PCT Appl:.cat:r.on, Publication No. WO



tients. Patients are rank-ordered for HbAlc |l evels. The correl ation

(r[err]) was 0.56 in non-insulin-treated patients, 0.10 in
insulin-treated patients, and.0.33 for all pa- 10 -tients conbi ned.
Det ai | ed Description of the Invention Anyl i n agoni st agents
may be identifi activity in the receptor binding and scle
assays descﬁ%ﬁ%%m%%IOML Anylin agoni st activity of conpouﬁ%ghﬁg@wgg

al so be assessed by the ability to induce hypercal cem a and/ or
hyperglycem a in manmal s, or to reduce post-prandi - al plasma gl ucose

| evel s, as descri bed herein. #Re nomencl ature of various

| i i d
0 | har St bor 5/ ITREYT pd b b LD S LB B el XBRLLP LSRR AR 1 ©
nodi fi cati ons ma&d by Eﬁ RIS p@pprzberawhlwom ogquem%le%%mté@dﬁunan

anylin. An am no fagi deeéﬁﬁﬁm&@ bxstnc AnSVINGRSG! | Gie @meﬁetﬁédcﬁle%séhat

t he naned am no acid cid resent the
amino acid 25 pd& f‘f%ﬂtbfy'ﬁ% °§u6@§8?%?9|‘§‘ ﬁé”‘g'é"ﬁ'cogng o oahen
sequence. For SexsdpwWegagbri¢ ma{idityPr corpnines n"(a) ebringing diogetl'q@efplal de
based on the se%egees&ﬁpiéla%walﬂes@rsys*&!émansaia te%rﬁyhmﬁl@ enp-ilshe

A'a ot resi dus 28880e Frore - otin sPRPHE S, And Al BRBEoBYeen SRR glecino
"des-[err]Lys- h- dngl angystem rf@rxeeyaﬂoaaimmammameulbntyhesa@tsam;emof
human anylin, bethih éﬂ&%af:t&flze&r 1h" tf.‘-‘r{é{‘ “fé eﬁﬂlﬂi’t@c' ?oﬁe'ééa?r@le,
Preferred amylin agoni st conpound err|
[err] Pro- h-arkfl i RLEYRERE Ii?]t?%ﬁ}ﬁ"?ﬂse [’[e"r FFﬁP@{‘%? r‘]CPFBeh!-n%@d&fﬁﬂll% &Rd
des-[err] Lys[ err EALg[ ersidi @fhghaydse oxtlal meADw ad),| i(B) detsdmitiimg ikthevi Vo
in treated test Bglaggﬁée 8£'O¥ﬁ51!1ﬂ9 gPrgegise in plasma glucose in said
system. Positive and/or negative controls may be used as
well. Optionally, a predetermined amount of amylin
15 antagonist (e.g., **salmon calcitonin) may be added to the
test system. |
aAmylin agonists such as those described above are
prepared ﬁSing standard solid-phase peptide synthesis
techniques_énd'preferably an automated or semiautomated
20 peptide éynthesizer. Typically, an o~N-carbamoyl protect-
ed amino acid and an amino acid attached to the growing
peptide chain on a resin are coupiéd at room temperature
in an inert sdlvént such as dimethyiformamide, N-methylpy-
rrolidinone 'or methylene chloride in the presence of
25 coupling agents such as d:.cyclahexylcarbodl:uude and 1-
hydroxybenzotrlazole in the presence of a base such as
dnsopropylethyiamme The a-N—carbamoyl protecting group
is removed frmm the resultlng peptlde-reszn using a
reagent such as trlfluoroacetlc_gcld or piperidine, and
30 the coupling reaction repeated with the next desired N-
protecte& ammo acid to be added to the peptide chain.
Suitable N-protecting groups ar_e:“_ well known in the art,
with t-butyloxycarbonyl (tBoc) and'fluorenylmethoxycarbon-
vl (Fmoc) be1ng preferred hereln._
35 The sglvents, amino ac1d derivatives and
4-methylbenzhyﬂryl-am1ne resin used in the peptide synthe-
sizer are purchased from Applied Blosystems Inc. (Foster
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13 hyperl actem a foll owed by hyperglycema. In addition to havi ng
activities characteristic of anylin, certain preferred conpounds have
al so been found to possess nore desirable solubility and stability
characteristics when 5 conpared to human anylin. These preferred
conpounds WO 9 de [err]pro[err]Val[err]Pro-h-anylin, err!Pro h- anylln
(al so re?erre to herein as "AC-0137"), and [err]Arg[ ’ﬁ-anylln
The present invention enploys an anylin agonists, including amylin or
an anylin agonist 10 anal ogue, for exanple, anylin receptor agoni st

anal ogues such as [err]Arg[err]Pro-ﬁ anylin,

d L P |

dii[[eéil]fi[s[eéﬁr*‘fk?éﬁé,\?]Fb?egﬁa%ﬁ%mf FRELELSLET BLD b L

i e o
t o { Fmoc-

or bt er ] B gl Bk VLA L 8 b e (e B ser (1.

des- [ err] Lys[ EmedtSen (e‘ifmq\#rfoﬂe'JaTl{ne(EqmrlthwanWrm:-Bu). BOC-I-YS(CI-"

{ er r% ﬁr g{ er r% eyl @wchwaeBbJ:)/ﬂl Easenbfﬁ@sm)a,wbmac-aﬂu(t-su; ., Fmoc-
err r err eu I
[err] Ar g[ err] éﬁk'@:ﬁ% ,Plf%lqg g%ﬁ'ﬁt) , and Fmoc—Gln('I‘rt) Boc-His(BOM)

[err]Ile[err] ieupwrehamag lframyApnlJ.ed Biosystems,_ Inc. or Bachem Ine.
Ejg;r ][ lelr (ra][ er r] Ml cR) . Aélrn.rso%reé methylsulfide, phenol ethanedl_
[err] Il e[ gﬁb‘%je E{J’tct £ e are o%n%ined grom Aldr:.ch Chemical

[err]lle] err]@b@m] I.(Hm[l.waul}é.@.l [WED].Pr oAhrargzdodm,cts and Chemicals
[err]lle[err] & é‘ﬁﬁjvh?u V:;j\%& tﬂ‘a' [ e ﬂl%@hﬁ a”a/#éé‘ic id and
[err]Thr[err]H sl err]Leu[err alerr|Proferr
des- [ err] Lys[B¢F &rF] d &4 ’érﬁfﬂsﬂe&'[ §F+?‘F’F’fﬁ~"é'r r(]PA§E;ShWé$Fg/4 in;
[err] Thr[err]mg[err] Hi s[err] Leu[err] Al a[err] Profer] rAsp h-anylin;
15 Solid phase peptide synthesis is carr:Led out with
an automatic pept:.de synthesizer (Model 430A, Applied
B:Losystems Inc., Foster City, CA) us:mg the NMP/HOBt
(Option l) system and Tboc or Fmoc chem:.stry (see, Appl:.ed
Biosystems User s Manual for the ABI 430A Pept:.de Synthe-
20_ s1zer, Vers:.on 1 .3B July 1, 1988, sect:Lon 6, pp. 49-70,
_Appl:.ed B:Losystems,_ Inc , Foster c:.ty, CA) w:.th capp:mg
.' Boc-pept:.de resins are cleaved w:Lth HF ( -5°C to O°C, 1
'hour) The peptlde is extracted from the resxn with
'alternat:.ng water and acet:.c ac:.d, ) and the flltrates were
25 lyophlllzed The Fmoc—peptlde re51ns are cleaved accord—
' . ing to standard methods ( gtrodugg:.on to Clegy_age Tech-
_' nigques, Appl:.ed B:Losystems, Inc ' 1990 pp 6 -12). Some
peptldes are also assembled us:.ng an Advanced Chem Tech
Synthesizer (Model MPS. -350, - Lou:.sv:Llle, : Kentucky)
30 Peptldes are purlfled by RP-HPLC (preparat:l.ve and analyti-
- cal) us:mg a Waters Delta Prep 3000 system A C4, C8 or
cis preparatlve column (10 i, 2. 2 x 25 cm, Vydac, Hesperl—
a, Ca) is used to 1solate pept:l.des, and pur:.ty is deter—
mined using a C4 C8 or Cl8 analyt:.cal column (5 u, 0.46
35 x 25 cm, Vydac) Solvents (A-O 1% 'I‘FA/water and B=0.1%
TFA/CH,CN) are delivered to the analyt:.cal column at a
flowrate of 1.0 ml/min and to the preparat:.ve column at 15



[err]Thr[err]Arg[err]H s[err]Leu[err]Pro[err]Asp-h-anylin; and,
[err]Thr[err]Arg[err]H s[err]Leu[err]Pro[err]Alaferr]Pro[err]Asp-h-anylin.

Still further anylin agonists.including anylin 35 agonist anal ogues are
di scl osed, and net hods for nmaking and using anylln agoni sts are
further speC|f|ed I n commonly owned in U S. Patent Application,
entitled Novel WO 968220 WO 96/ 40220 PCT/USIGN9875
PCT/ US96/ 09875 14 Anylin Agoni st
Peptides and Uses Therfor"” filed May 30, 1995 (docket no. 213/080) and
correspondi ng PCT appllca- tlon Publlcé@ion No. WO 93/10146 publ i shed
May 27, 1993, e _discl gsures, ch are heregx at%%gﬁé'thls
5 reference. T guﬁg §°a?%1 s yqq§ PEGUECH

concentrations i rPi@on(‘ﬂag' reysitiem- asidn progpssed usihghblhetMumdmmﬂgram

Th tivit f

bi gl ggl 1:\;;: gsgays ega?égagé h%(;;r%eﬁ:ga Qﬁﬁ%@%r ecepphalgséb?%é'iaelrl &éfsésl%/ﬁcsan

i dentify both cardil@3Ce - agdhidnedysagesntarp nisrivahézedn 3¢ used
to evaluate 5 hinadiyaed wu kmﬁ:ﬂa:@eﬁa]mdsus(cb_heﬁssaymam% ued tamd

di stingui sh bEt“ﬁ%Ergﬁy'&”LaQQ&b§b§r agl agonL 3t . Praf GEa0Y: of

agoni st conpounds & acti Vi ty '
order of |ess th@s Technigues gan ol -B2nM and

nore prefera- mntupbesscbhp&raa&xw mlﬁ%d!, nMAhe spéwSamqi&z&ﬁ&ﬁay
these conpounds Bie eferabilysj_shcivg/ ga Fle mﬁ:I gesM_ caEnh,eI%E:gze-,{aor;ted (West
10 Chester, PA). Mass calibration is performed using cesium

iodide or cesium iodide/glycerol. Plasma desorption

ionization analysis using time of flight detection is

carried out on an Applied Biosystems Bio-Ion 20 mass

spectrometer.

15 Peptide compounds useful in the claimed methods
also be prepared using recombinant DNA techniques, using
methods now known in the art. See, e£.g., Sambrook et al.,
Molecular Cloning: A Laboratory Manual, 2d Ed., Cold
Spring Harbor (1989).

20 The compounds referenced above form salts with
various inorganic and organic acids and bases. Such salts
include salts prepared with organic and inorganic acids,
for example, Hcl, HBr, H,SO,, H,PO,, trifluoroacetic acid,
acetic acid, formic acid, methanesulfonic acid, toluenesu-

25 1lfonic acid, maleic acid, fumaric acid and camphorsulfonic
acid. Salts prepared with bases :.nclude ammonium salts,
alkali metal salts, e.g. sodium and potassium salts, and
alkali earth salts, e.g. calcium and magnesium salts.
Acetate, hydrochloride, and tri.fiuoroacetate salts are

30 preferred. The salts may be formed by conventional means,
as by reacting the free acid or b_é_t_se forms of the product
with one or more equivalents of 'ri_:he appropriate base or
acid in a solvent or medium in whﬁ._ch the salt is insolu-
ble, or in a solvent such as water which is then removed

35 in vacuo or by freeze-drying or by exchanging the ions of
an existing salt for another ion on a suitable ion ex-
change resin. "



| ess than about 1 to 10 micronolar. 20 The receptor binding assay

I's described in United States Patent No. 5,264,372, issued Novenber 23,
1993, the di scl osure of which is incorporated herein by reference.

The receptor binding assay is a conpetition assay which nmeasures the
ability of conpounds to bind specifically to 25 mnenbrane-bound anylin -
receptors. ferred sour ce of t he nmenbrane preparations used in the
assay is thév forebrai n which conprises menbr anePFEARS nucl eus
accunbens and surroundlng regi ons. Compounds bei ng assayed

conpete for binding to these receptor preparations 30 with [err]l Bolton |
Hunter rat anylin. Conpetition curves,19 wherein the anount bound (B) is
plotted as a function of t:he lo the concentratlon of ligand are

anal yzed by  conput §r°mP8§Fﬁb°%%d'P%ﬁ>f[é§ By FoRI SRt LoD PRESFHFVERY a

4- par anet er | bepsly doee quradvidied( limpthie ;fmrgrmf] forapi2pionsd Softaklle, San

Di ego, Cal it Ogdy i)ar%ht&?%l %&E‘lﬁd@ﬁgg r%inuscu?ﬁr%lb Eﬁﬁ ﬁt%é&g})':' T,

Version 2.7 (NI'H~ Bethes . Munson
Anal . Bi ocherfr nasal or rang@eg@a 0 or suitably encapsulated or
PCT/ US96/ 098 7&therwise - prepared by another known’LSmethodé.OEoi}ZOofaBB (1980) .
pssays of Dbl olaghale ARLEK L QL RIKIL AT ERbS i on £ BRlALOGAW I 1
agoni st anal ogue_preparati are-
usi ng previ olR® ﬂmlinﬁédby a medical practlt:.one_r_ for each pat:.ent
1nd:.v1dually _ Sultable pharmaceut:.cally acceptable
- carriers and thelr formulat:.on are descr:l.bed :Ln standard
10 "'formulatz.on treat:.ses, e."'___ » Rem:.n jton’s - Pharmaceutical

§c1gnces by E W. Mart:.n See also Wang, Y .J. and Hanson,
M.A. "Parenteral Formulat:n.ons of Prote;ns and Peptldes
Stab:.l:.ty and Stab:.l:.zers, " Jourgal gf Pa;ggteral SC;ence
~ end Technology, Technical Report No. " 10, Supp. 42:28
15 (1988). | N |
. Compounds useful in the invention can be provided
as parenteral compos:.tlons for :I.nj ect:.on or 1nfus:Lon
Preferably, they are dissolved 1n an aqueous carrler, for
example, in an isotonic buffer solut:.on at a pH of about
20 4'3 to 7.4. | ’I’hese compos:.t:.ons may be ster:.l:.zed by
conventlonal sterlllzatlon techn:.ques, or may be sterile
flltered The compos:.tlons may conta:.n pharmaceutlcally
acceptable aux:.l:.ary substances as requ:l.red to stabilize
‘the formulation, such as pH buffer:mg agents. ‘Useful
25 buffers 1nc1ude for example, sodlum acetate/acetlc acid
'buff'ers A form of repos:Ltozy or _"depot" slow release
preparation may be used so that therapeutlcally effectlve
-amounts of the preparat:.on are del:n.vered into the blood-
stream over many- hours: or days follow:.ng transdemal

30 injection or del:l.very
The des:.red isoton1c1ty may be accompl:.shed using
sod:Lum chlor:.de or  other’ pharmaceut:.cally acceptable
agents such as dextrose, bOI‘lC ac1d sodium tartrate,
propylene glycol polyols {such as mann:Ltol and sorbitol),
35 or other inorganic or organic solutes Sod:.um chloxride is
preferred partlcularly for buffers contaln:.ng sod:.um ions.
If desired, solutions of the above compositions may be



5 nmethods (Leighton, B-. and Cooper, G J.S., Nature, 335:632- 635

(1988); Cooper, GJ.S., et al. Proc. Natl. Acad. Sci. USA 85: 7763- 7766
(1988)). In summary, anylin agoni st activity is assessed by
measuring the inhibition of - insulin-stinulated glycogen synthesis in

sol eus nmuscle. 10 Anylin antagonist activity is assessed by neasuring the

resunption of iWQ8§403205t mul at ed gl ycogen synthesis in the PCHYWEANR of

100 nMrat anylin and an anylin antagoni st. Concentrations of peptide
dissolved in carrier-free buffers are determ ned by quantitative

am no acid analy- 15 sis, as described th&®ein. The ability of conpounds

to act as agonists in this is.,determ ned by neasurjn ECl err
val ues. St anda?ﬂhé‘?]ﬁﬁ%‘{]aﬁ’eﬂﬂeﬁ et'r%?‘#/‘ﬂ‘&ﬁ1 PoeprEn§usk as mgpb iﬂﬁ?‘l'd(?[se ]

response curves tesseg a four paraneter Iog| stic equation (De Lean, A,

Munson, P.J., Guardabass q1§ﬁ#ja on
2.7, National I nstit 8;[ g&%ﬁlgo’l@ %ﬁ%ﬁﬁ&oﬁl&t@néreyﬂ-éd
Bet hesda, MD, 1 }éleK‘éﬁ-Eg thg m&ﬁls?tﬁanHWH | §F§eralllha§§°BEE‘Pﬁ
char act eri zeds uspigcddinsss .bi Forgexanplésaybe selechied coponedss may be

A P L 5
ol ke i TR T il
[err]Arg[err]Pr OC‘PP%FFF}HIFQ*—G mld‘ﬁ"lrien gdjusted to the

des-[err]Lys[errifist Rondehtpatios and vheeeéﬂpw thh(aéc[l&ifth]d?f afhw@ﬂé’i' in

were all found t el L0} he t SS@
These conpounds grct(}ha\?cee%ne ?%%tf a%?/? ﬁ(s)ﬁ %’E“? ygéascl%#g:%sur % y the
30 sol eus ni@clan additiong V\epéusadvm qantyel &Qnaﬁyt‘.?n agoni st s.

Effects of anylins or a”ﬁo&”uﬁﬁoﬁystﬁeoﬁhﬁé\ﬁﬁﬁ therr%tnbb&maﬂs heiil
identified, eval.uat Ed«v (f)ir reened f usi he pet hods descrl ed in
U.S. ApplicatioR® 8594 0 P sags Hétﬁmﬁ%F%ﬁlﬁéﬁqeﬁﬁéﬁw £189 8" and

U. S. Applica- amstl:(magSaﬁ.sal Wi, chO @4 30 @ 8L fectivedin Smst ombenlZiple 994
(correspondi ng tgpddsl EPPkbaBEIPNb1obELIg1GebLEN aH0.-thlD selected level.
15 Therapeutically effective amounts of an amylin agonist are
those that decrease post-prandial blood glucose levels,
preferably to no lower than about 5 to 6 mM or such that
blood glucose levels are reduced as desired. In diabetic
or glucose intolerant individuales, plasma glucose levels
20 are higher than in normal individuals. In such individu-
als, beneficial reduction or " smcotia_.ing" of post-prandial
blood glucose levels, may be obtained. as will be recog-
nized by those in the field, in determining an effective
dose for a ;;articular subject, a number of factors are
25 considered, including without 1limitation the patient’s
size, age, and general health, the degree of or involve-
nent or the severity of the disease, the response of the
individual patient, the particular compound administered,
the mode of administration, the biéé.vailability character-
30 istics of the preparation administéred, the dose regimen
selected and the use of concomitant medication.

The effective daily dose of amylin agonists,
including  #Arg****Pro-h-amylin, des-‘Lys**Arg®*-**pPro-h-
amylin, Arg?>-?*#*pro-h-amylin, des-'Lys'®Arg- 2%:3%2%pro-h-

35 amylin, 25:%%2pro-h-amylin, des-Lys?:*®**Pro-h-amylin, and
#pro**val** *pro-h-amylin, will typically be in the range of
0.05 pg/kg/day '_ to about 10 Ug/kg/day, preferably about
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16 95/07098), the disclosures of which are hereby incorporat- ed
by reference, or other art-known or equival ent nethods for determ ning
gastric notility. One such nethod for use in identifying or evaluating

the ability of a conpound to 5 slow gastric notility, conprises: (a)

bringi ng togw(tjg@{%ﬁ’ test sanple and a test system said test sanple
or

conpri si ng nore test conmpounds, and said test sHSYEIFOWIHris-
ing a systemfor evaluating gastric notility, said system bei ng

characterized in that it exhibits, for exanple, 10 el evated plasma gl ucose,
I n response to the introduction to 33i d system of glucose or a neal;

and, (b) deter i n presepc t of arise:i | asma glucose
in said gpgn‘llg/ ]ﬁ%ﬁ?‘aty \78 Sﬁa'f'grgh‘gd’aﬁ%é EHn‘F?%I%"rrFaP erabiY as .
wel | . Opt i onhpuy 1 poddgy dawr tredbanbuhi0 ¢lo/kgy ey ddnirinttaged $h (e. 9.,
Ayl | - agoni oo oane x B %Saég“’sbtﬁ“‘*‘éﬁ%a°tt&§*es%ﬁ%§‘rae inisr,

myl i n agoni sts_sych as thos i ab
standard sol |}i s&SpdRteam ﬁtﬁ’é( ’éft‘ﬂ‘rﬂgq&]sl And abfy an
aut omat ed &r dependemmm Mqrepu:heepayuidm‘sazz afomp'Eymdca.h.b)s, wilBhin-

o] g e DAERK) aBOPL Shoted 2t Ial viind 3 heBl AWk"AodC! frefibhached to

t he gI’OWI ng al n-on resin.are’ erature

in an inert SBPQeﬁg @hHPras°%|Ff%?h’y‘i‘¢’df’r%ﬁld qsg,:prgyion sheuddi di none
or nethyl ene bagimi a¢ ithe htiystessige of Zsinnptompl oY) sHertDy sHEbeRs

di cycl ohexyl C&fﬁ&ﬁ’é q,et ﬁ@.g.b%te% ﬂﬁ@u@(ybggferr#@ﬁgcar any]ﬁe esence of

a base such as |so ro am ne. The tecting
gr oup 15 $RIBTetPH orﬁ rPP}MI t FRECHEARSQNE r &5 n :@g:p:ag\ugcular; eagent
such as trif| admibaCetrat it dmé)j? Rilper | Be ne:asaudyBOoi h&:z&@%ﬂbtﬂﬂlifact I on

repeated wit hoi»é‘ﬁ;?%%z%é' rr:etaqtnpléj'unds may be taken orally, however
dosages should be adjusted based on theJ.r potenc:l.es and
bioavailabilities, as appropr::.ate B

15 _ Pept:.de amyl:Ln agon:Lsts, for example,

' 25,28, z”Pro—h—amyl:.n, __ may be adm:.n:.stered in s:.ngle or
mult:.ple doses, for example, two (BID) . three (TID),
and/ or four (QID) t:.mes per day BID doses preferably
range from about 30 pg BID to about 150 ug BID, more

20 preferably from about 50 Hg BID to about 60 Mg BID. TID
doses also preferably range from about 30 ug TID to about
_150 ug TID, more preferably about 60 |,|.g 'I‘ID QID doses

: preferably range from about 30 ug QID to about 60 Mg QID,
and more preferably about 30 Rg. QID. Preferably these

25 doses, which have been demonstrated to be effect:.ve in
various human c11n1ca1 tr:.als, are adm:.nlstered subcutane—
ously _ )

' The follow:.ng Example is 111ustrat1ve, but not
limiting of the methods of the present :anent:.on Other

30 st.table amyl_: agonlst compounds that may be modn.f:.ed or
adapted f'or us< in the claimed metho_ds_ are also appropri-
ate and are within the spirit and sCope; of the invention.

Example
A sxngle—bl:.nd placebo-controlled randomlzed

35 two-period crossover clinical ‘trial was performed to



protected am no acid to be added to the peptide chain. Sui t abl e

N-protecting groups are well known in the art, with t-butyl oxycarbonyl
(tBoc) and fluorenyl met hoxycar.pon- yl (Fnmoc) being preferred herein. 35
The solvents, ami no acid derivatives and 4- et hyl benzhydryl -am ne resin
used in the peptlde nt he- sizer are purchased from Applied Bi osystens
I nc. (Foster Se/4ut20 WO 96/ 40220 PCT/USSG09875
PCT/ US96/ 09875 17 Cty, CA), unless
ot herw se i ndi cat ed. The si de-chai n pr otected am no acids are
pur.chased from Applied Bi osyste- #€ and include the fol | ow ng:
Boc-Arg(Ms), Fnoc- %tf)) 0Cs Thr)%_%z T?’P‘i’ %

Boc- Ser (Bz1), 5 A9B55E. E@?géf K °g Fon ?ﬁ&'g’ élﬁu gonist,

Boc- Lys(C - 752 ”PnOchtatm(JB@)(ACIEbbﬂ@ Démr)ts wi b Ty®e ET- @Lﬁ)beteﬁrmc-

H s(Trt), Fmoc- A4p{ihlis fBﬂlEﬁﬂngG %(t‘a'hhhrdlﬁf@& &3 Bd¥r meall S purchased
from Appl i ed Bi osystens, or (Torrance, CA), Anisole,

met hyl sul fi de, phenol, etRakkepts ¥ho ??ﬁ’cﬂﬁ%ﬁhﬂﬁmﬁﬁ’e"‘% TRMentSed
fromAl dri ch Ghermexal randﬁan&lyandMﬁmﬂcé@atew )in aAi r idvesitigsst iand

%S hmaﬁg: Sar e purAgJﬁgg 1Eﬁ) ﬁggg{ém enti Fr B?éilﬁtgﬂ 1111%9@& ag‘é&%ndd
udlyt F&st i de

Sol i d phase pept P8¥ @ntméépyeﬁsbga‘ﬁ?’?eﬂrﬁ%‘?mﬁq
synthesi zer (Modgl. 486frtipmadd and 10 female pat:.ents were enrolled in

the trial Twelve patients were randomized to place-

o 710 bo/AC137 and 12 patients were randomized to AC137/placebo.

‘ Each study drug group had 6 insulin-treated patients and

6 non-insulin-treated patients., Of the 12 insulin-

treated patients, 10 received insulin alone and 2 received

. an oral hypoglycemic agent. Of the 12 non-insulin-treated

15 patients, 7 were treated with an oral hypoglycemic agent.

Thus, four groups of six patients were generated. Pa-

tients in Groups 1 and 2 received insulin. Patients in

Groups 3 and 4 did not receive insulin. Patients in

Groups 1 and 3 were treated with a 5-hour infusion of 100

20 pg/h ACI37 on Study Day 2 followed by a 15-hour washout

period and a 5-hour infusion of placebo on Study Day 3.

Patients in Groups 2 and 4 were treated with a 5-hour

infusion of placebo on Study Day 2 followed by a 15-hour

washout period and a 5-hour infusion of 100 pg/h AC137 on

25 Study Day 3. PBoth ACI37 and placebo were administered

with an intravenous microinfusion pump. All patients

consumed a standardized Sustacal® test meal (7 kcal/kg) 60

minutes after the start of study drug infusion on both

treatment days. The Sustacal® test meal is a commercially

30 available nutritional supplement which contains 1.01

kcal/ml with the caloric composi't'ion being 24% protein,

21% fat and 55% carbohydrate. Sodium and calcium caseina-

tes along with soy protein provide‘ the protein calories;

partially hydrogenated soybean oil provides the fat

35 calories; and sucrose and corn syi‘up provide the carbohy-
drate calories.

'Each patient’s usual insulin and/or oral hypogly-



Bi osystens Inc., Foster Cty, | CA) using the NMP/ HOBt (Option 1)

system and Thoc or Fnoc chem stry (see, Applied Bi osystens User's

Manual for the ABI 430A Peptide Synthe- 20 sizer, Version 1.3B July 1,
1988, section 6, pp. 49-70, . Applied Biosystens, Inc., Foster GCty, CA
W th cappi ng. Boc- peptide-resins are cleaved with HF (-5[err]Cto
O[err]C,"l'""'v(", : The peptide is extracted fromthe resin with
alternating water and acetic acid, and the filtrates were PGI/USYEMIF | | zed.
The Fnoc-peptide resins are cleaved accord- ing to standard methods
(I'ntroduction to C eavage Tech- ~.niques, Applied Biosystens, Inc., 1990,
pp. 6-12). Sorre pepti des are al so %%senbl ed using an Advanced Chem ’

Tech Synt hgs 350 Loui sv nt: ucky
Peptides are. pur| %F!#Vb%g ﬁﬁggr&ﬁré%?’éﬁ Vica a‘#’ﬂf“ﬂ?&l‘?ﬁ urmgcﬁ’l‘? using a
Waters Delta W@em §&1§t1§m were/ St@ldn-zed _@iBing eheat 2¢chewt um (10

err], 2.2 x décIiMathsitGontepnetda (Stud BaY i § Usedda 4l Fgrpopti des,
anal 'yt

and purity is & ed  usgi C18 cal um (5
Lerr]. 0,46 3ReTYed br erﬁk’{%?%aé‘)t B8 Gefir %ﬁn 195 THA QR BPORNRIBE0. 1%
TFA/ m[erriiu\f}imercﬁé i6:0cth-mo t Hheapatientcis usmiaurruose ef insiilinwwate of

1.0 mM/mn anéina,cbxt h@,ﬂggqgfyeﬁtlbvg gﬁ{:ugg a 96/ 40220
BCT/ US96/ 09875 g s Eallén 3t:)L8m:|.nutesm 106:% i no aci d

anal yses are IB%?'JT or rreﬁnoﬁv?ﬂ’en%fré?%k was Fﬁ%’b"eﬁagb%%)%dt R bl proraksed
usi ng the Maxd¥et ppHgthen patieriis p e ti ecte Swaer egivedr alsy zesbdud.vapary phase

acid hydrol yspétlents( 1%5&@6&&&3 tl'?i(s 24:;9%11::/@’&5 0'%%53§c&5§cder lyatized
-and 10 dietary rng.men throughout the :anestigation period.
Mean plasma glucose levels from Hours 1 through
' 5 follow:l.ng a Sustacal@ test meal are presented 1n Table

1 .
15 TABLE 1. | Mean Plasma Glucose Levels From Hours 1
'I'hrough 5 Follow:.ng a- Sustacal® Test ‘Meal
' o Mean + SEM ‘(mg/dl) '
Subgroup : : AC137 .Blacebo . p-Value®

20

Insulin-Treated_. o L S S
Patients (N=12) 183.1 + 13.4 243".0 + 16.5 0.0035

Non-Insulln-Treated

Patients (N=12)  169.8  15.7 133 2£19.9 NS

25 :
& P-value for two—per:.od crossover ANOVA NS = Not
s:.gn:.f:l.cant . '

_ The mean plasma glucose levels from Hours 1

30 through 5 were stat:LstJ.cally s:.gn:.f:.cantly lower following

the Sustacal® test meal when :Lnsula.n—treated patients .

received AC137 compared o when :msul:.n—treated patients

receiving placebo There was a mean reduct:.on in glucose

levels of 23% in AC137 J.nfused :.nsul:m-treated patients.
35 The mean glucose levels were not stat:.stically

s1gn1f1cant1y dJ.fferent in AC137-infused non-insulin-

treated pat:.ents compared to placebo -treated patients.

The zero-hour AUC,luo,,u_s, . (area under the plasma '
' glucose concentration curve, above or below the baseline



5 anal yzed by standard net hods (Cohen, S. A, Mys, M, and Tarrin, T.L.

.(1989), The Pico Tag Method: A Manual of Advanced Techni ques for Am no
Acid Analysis, pp. 11-52, .. MIlipore Corporati.on, MIford, M. Fast

at om bonbar d- ment analysis is carried out by M Scan, I|ncorporated
(West 10 Ches - Mass calibration is performed using c

i odi de or cesfvﬁﬁrﬁl e/ gl ycerol. Pl asma desorption l?%/gs?ﬂo%sﬁs

anal ysis using time of flight detection is carrl ed out on an Applied

Bi osystens Bi o-1on 20 nass spectrorretgr Pepti de conpounds
useful in the clained nmethods al so be repared usi ng reconbi nant DNA

t echni ques, usi t S ok et
al ., . Mol ecuﬁgasxﬁ (#nﬁm%%g ﬁgégo&rﬂ%% e %g&rééﬁ f(?%%% 1 al%l d%‘%nﬁ1 pring
Har bor (1989). best perlod carh@ulaa}msi)m ww@rméuangm@dabrmlﬁl agdwu th
various i nor gantér@n%@qg_; o2CpilasAl dgbasese | tpaasma Fmabage salts

prepared with organic a I nor.gani ¢ exanp

Herr]Sqerr], ?—Q?’é q‘é‘r" ¢ gr??ﬂﬁf’b%&’@ﬁt@daﬁ?‘é n°n'ln§ég't"Pc tﬁ@?ﬁeaf ormc
acid, net hanés L@dmrv:sacﬁod;owmn@@@s-tagéwfmu:naeﬁdarermxmnaxaczed ifhumaric
aci d and canphopguid on acid. Salts prepared with bases include

ammoni um sal ts, aI kal i nmetal salts, e.g. sodiumand potassiumsalts,

and al kal i eaﬁH*s-&FP?—-e—g—e&I—el—wﬂ—&ﬁdﬁmﬁeSﬁm—&&FH————Aeet ate,

hyd hlorid fl
bg ;g(r:rregrlbyeco%% fﬂonaroﬁg%%%:‘éf‘;f% vidi &&%e@oe-ffé}g%}gflé%{é&base

forns of thegproduct w th one or nore equi vaI ents of the appropriate
base or acid in a solvent or nediumin which the salt 1s Insolu-

ble; or in a scduesgtowych as water WdX37 is then peacelss 35 in vacuo or by
freeze-drying ofatgmedezhangi ng t heMeamst SEM) {Meani 5t1SEM) salp-VRadnednot her
ion on a suitableion-ex- change resin =

Insulin-Treated

15 Patients (N=12)

b+

2.3 0.0012
Coax {mg/dl) 42.0 7.1

0.0007

Non-Insulin-~-Treated

Patients (N=12) _
20 ADC . (mg-h/dl) 53.3 + 27.4 124.3 * 28.

3 NS
Crex (mg/dl) 40.1 £ 10.2 66 9 r 7.7 0.038
2 p-value for two-period crossover ANOVA. NS = Not
25 significant.

The AUC.; and C,,, for plasma glucose in insulin-
treated and non-insulin-treated _',Batients following a
Sustacal® test meal are summarized in Table 3.
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19 Conpositions useful in the invention nmay conven-
iently be provided in the formof fornul-ations suitable for parenteral
(i ncluding, intramuscul ar and subcut aneous) or nasal or transdernal,

and/or suitably encapsulated or 5 otherw se prepared by another known

nmet hods for adm ni stration. A suitable adm nistrat: may
best ?gterm r?ed by a nedical practitioner for each plL(?ﬁU ?’B&%

i ndi vi dual I y. Sui tabl e pharnmaceutically acceptable carriers and
their formulation are described in standgrd 10 formulation treatises, e.
g., Rem ngton's Pharmaceuti cal Sci erices by EEW Martin. See al so Wang,
Y.J. and Hanson, "M A. "Parenteral Fornul ations of Proteins and
Peptides: = StabiTity and Stabilizers,” Journal of Parenteral Science
and *Technol ogyrasgEechni cal BopQL| &hd c,,LQ FOLDgwingt 2 26udfacd 1H8Bdst
Conpounds useful in the invMe&lon mSntaeruousded as parenteral

conposi tions far_injiection or:infusion __Preferably . they are dissol ved
in an aqueolis Ywhgnawp/ for. . exadSl187 in an isBlageko buffer solution at a

pH of about 20PaZemPter 7 4  ThiMNRaR JmSEW)ti ofMeamyt REM) or PrVadushy
conventional stertzeatt+on—techntauess—or—ray—pe—ster+e——H+tered. The
conposi tions MR FIQN- gjrg QQ rmaceutically acceptabl e auxiliary

subst ances as gapéitgnr 1§ abilize the formul ati on, such as pH
buffering age 5 buffers include for exarrpl e, sodium
acetate/acegi c:mmgl, (mg—hv&iyars 735 fomsaf, 11 eposd [pry ax. 6  depot hosi ow

rel ease pr apay(agi/an) may be usEB S0 # hdt 9t hepopeaits @dl.loy ef beobl‘Ve

amounts of the preparation are delivered.into the blood- . . stream over

many hours or. NeprInsylionfrgatednsder nal
y Patlents (N=1 ?a

AUC,; (mg-h/dl) ~ 681.3 # 62.8 738,3 + 80.0 NS

15 Ilulx(mg-/dl) 197.1 * 17.1 220.4 * 20.0 0.048
= P-value for two-period crossover ANOVA._ NS = Not
szgm.f:.cant. . _ :

20 Glucose zero-hour AUC._;, zero-hour C,,,‘x AUC ;.5 »

and C,x Wwere statistically significantly 1lower when
insulin-treated patients received AC137 compared to when
insulin-treated patients received placebo. The effect was
'z-nos-t prohounééd for the zerb-hour' parameters. There was
25 a mean reduction of 93% in zero-hour AUC,; and a mean
reductlon of 66% in zero-hour Crax When insulin-treated
pat:l.ents rece:.ved AC137. .
' ~ In non-lnsulln-treated patlents, only glucose
zero-hour Cp., and Cm,'; were statistically s1gn:|.f1cantly
30 1lower with AC137 infusion, alt;hough the reduction in zero-
hour AUC.., appears to be clinically meaningful.

Results from insulin-treated patients and non-
insulin-treated patients were compared (ANOVA). After
placebo infusion, glucose zero-hour AUC s was 2.3-fold

¢ 35 higher (p=0.013) in insulin-treated patients than in non-
insulin-treated patients. Glucose zero-hour C,, was 1.8-

fold higher (p=0.012) in insulin-treated placebo patients

than in non-insulin-treated placebo patients. Glucose

AUC,; 5, and Cy, also were high in insulin-treated placebo

40 patients (p=0.028 and 0.023, respectively). When results



30 injection or delivery. The desired isotonicity may be

acconpl i shed using sodium chloride or other pharmaceutically

accept abl e agents such as dextrose, boric acid, sodiumtartrate,
propyl ene glycol, polyols (such as mannitol and sorbitol), 35 or other

I norganic or o | olutes. Sodiumchloride is preferred :
particularly for butfers containing sodi umions. | f desi rR&/UOEPWIT ons
of the above conpositions may be WO 96/ 40220

PCT/ US96/ 09875 : 20 t hi ckened with a
t hi ckeni ng agent such as nethyl cellu- 2% ose. Conposi tions

useful in the i s -3 s 0. Xl he.inqredi ents

fol | owi ng gener 2*;’1[‘-‘?/}& 5%%3%§§d9£ prcg%gu?%€¥1@$lgg§%?g?g&F?gtlseé‘ltgc’f%’ae

components rmay bRFTPAreq xdANDYAL #fdeder AGE3 Dt Hefusiondartheke i west mo

produce a Cc ot i taicad 19 &4 dH ¥ (ehingd IBNed iR B8r AUt zEPoliSur
or

final concentraty and _viscpsity,.by addi ti on_of water

t hi ckeni ng agenti%&fs’ﬁofffﬂrgoﬁrb%'e%%@-%bn?? IS4 or 10 an additional
solute to corﬁ_rol toni ci Te patient selectfgn wydtbyithénphydediBype t1e
conposi tions Wi ldiabet10e pRk@uheS thi h 0SANEs W tg1hRLEL8Q0LA Bef ffrount

of an anylin oni st , i.ch will be effective’in oneorrm"gg?ﬁfbe
doses to control ‘%Qd“& E‘\é\?s;e%’afniihea @Fgﬁeal?%mmeﬂ A?ﬁ%?ab‘&ﬂﬁ%l |y
ef fective anountzedsictipnaniyl ipostyominstiadr &iypergljoeris hahddesitegsamba,

post -prandi al bljeigl uaasaet¥flfed. RIMRHELAPLY bBsPBrhQYEL1 LA APOUL S

to 6 mMor Slleh grlr}%temia was calculated by subtracting glucose zero-hour
AUC(, 5 with AC137 infusion from placebo infusion zero-hour
AUC; 5, - The results are presented in Figure 1 with
patients rank-ordered for Hba,. levels.
The reduction in postprandial hyperglycemia

15 appeared to increase with Hba,. levels in non-insulin-
treated patients. The correlation (r?) was 0.56 in this
subgroup of patients, 0.10 in insulin-treated patients,
and 0.33 for all patients combined.

In order to further evaluate the relationship of

20 the reduction in postprandial hyperglycemia to Hba,,
levels, glucose zero-hour AUC ., zero-hour Ci,, AUC ..
and C,,, following a Sustacal® test 'ineal were evaluated in
insulin-treated and non-insulin-treated patients with Hba,,
levels > 8% and < B%.

25 For patients with HbA,, levels > 8%, the zero-hour
AUC(,5y and zero-hour C,, for plasma glucose in insulin-
treated and non-insulin-treated patients following a
Sustacal® test meal are summarized in Table 4.



bl ood gl ucose |l evels are reduced as desired. In diabetic or glucose
intol erant individuals, plasma glucose Ievels 20 are higher than in nornal
i ndi viduals. In such individu- al s, beneficial reduction or
"snoot hi ng" of post-prandi al bl ood gl ucose | evels, may be obtained. As
wi ||l be recog- nized by those in the field, in determning an effective -
dose for subj ect, a nunber of factors are 25 S d,

i ncl udi ng Wﬁﬂ&&éﬂﬁm tation the patient's si ze, age, gﬁ'?d%gée%girél
~health, the degree of or involve- ment or the severity of the disease,

t he response of the i ndi vi dual- pat|§? the particul ar conpound

adm ni st er ed, the node of adm nistré&t’'ion, the bioavailability
character- 30 istics of the“preparation adnlnlstered t he dose reginmen

sel ected and tfre—ose—of—concontrant. medr cation. - . —_Ine ertective
dai by dose of sl §,290Ni Si&no-Hour BGEY]| R&d iefcllmﬁ{ eTr,rE FE1-dwriagy! i n,

des- [err]Lys[err]Arg[err]F%@ Sustaca dst,m&aah Qchsanﬁhln
des-[err]Lys[err] Arg- [err]Patidnts3@ithnibig, L@mlé B @%h- anyl i n,

des-[err]Lys[err]Pro-h-anylin_ and. fprrlprnrprrl\/alrprrlprn heanylin,
Wil | typlcallé be in ghe range of - ac13y 0. 05 [err] /kg/day to about 10
[err] g/ kg/ day SuneEPEPébly about ﬁﬁiqﬁﬁyg
PCT/ US96/ 0987@5‘1?&““‘&“3er | . (Me -an * SEM) %M’o B-Y2M9 g/ kg/ day
to about 6.0 [errigrkygrday =t more preferably—— apout 1.0 [err]o/ kg/ day
to about 4.0 [gfhhdhk@ida¥eddn nistered in, a single or divided doses.
The exact;gpsq@&geggsagﬁkgls- ' tered IS deternlned by the attendlng
clinician and s - :

AUC ;s (mg- h/dl) : 63 1z 69 4 314 8 + 67. 3 .0.0080

Cax (g/d1) . 48.8 % 19 4 127.1 % 21.4  0.0055

Non-Insulin-Treated
_Patlents N—S

15 AUC,.s (mg- ~h/dl). 7.9 % 32.8 189.8 + 41.2  0.0323
Conx (Mg /A1) 20.6 £ 12.0 ~ 79.4 £ 11.2  0.0238

E P-value for two—perlod ‘crossover .ANOVA NS = Not
20 significant.

 For patients with'HEA1 levels > 8%, the AUC.,
and C,,,,lx for plasma glucose in insulin-treated and non-
insulin-treated patients follow1ng a Sustacal® test meal
are summarized in Table 5.



5 dependent upon where the particular conpound lies within t he above
guoted range, as well as upon the age, weight and condition of the

i ndi vidual. Adm nistration should begin at the first sign of synptons
or shortly after di agnosi s of diabetes nellitus. Admnistration may be
by 10 injecti%p ‘ggﬁferably subcut aneous or intranuscul ar,

Adm ni stration ‘h%% so be nasally or transdernally. cx%ﬁﬁ@F&ﬂ@F#%e
conpounds nay be taken orally, however dosages shoul d be adj usted
based on their potencies and bi oavail abilities, as appropriate. 15
Peptide anylin agonists, for exanple, ?%rr]Pro-h-anyIin, may be
admnistered in single or mul tiple doses, for exanple, two (BID),
three (TID), amdfor four (Q Dt es—per day— Bt Ddouses preferabl y
range from aboutesddrd @719 Bl RybQ abgus €50 EEiidwid Dy BREEalDre PhELer ably

from about 50 [err]g BID to akesl: 661 18EBke it Patient@SREtRI @M,
preferably range from about 3f@efre1s]xg 88 D to about 150 [err]g TI O nore

preferably ab®ut_60 [err]lg TID QD doses preferably range from about
30 [err]g QD to about 60 [err]g Q D, and nore preferably about 30
[er]rg QD. Pridkardup/ t hese 25 d&HES7 whi ch haRbad¢mslem denonstrated to
be effective in Paramgf€rous -human Mean GalSEM) al §Mean ot AR sPeVadue®

subcut ane- ousty- Fhe—fot-+-cw Fve,
but not i mdiing .of t hods of the present invention-. Oher 30
sui tabl e any:i_dn 0 > ﬁ%&gggnds that may be nodified or adapted for
use in the claimed e al so appropri - ate and are within the

spirit and scopeud,, tReg-RyaDn§i on.747.9 + 68X8NPI $87.7 £ 75.4 8.0337
single-blind, plggdmgsanntrolled rzpoaniszad,.s35 29543 pEr33Q@é Cr 09S0YEs
clinical trial was perforned to

Non-Insulin-Treated

Patients (N=5)

15 AUC.s, (mg-h/dl) 871.4 + 49.8 1033.8 = 34.3 0.0369
Coae (Mg /A1) 240.4 % 16.4 290.4 * 11.4 0.0362

& P-value for two-period crossover ANOVA. NS = Not
20 significant. ’

For both insulin-treated and non-insulin-treated
patients with HbA,. levels > 8%, glucose zero-hour AUC, .,
zero-hour Cp,,, AUC,;, and C,, were statistically signifi-
cantly lower when patients received AC137 compared to when

25 patients received placebo. The differences for non-
insulin-treated patients with HbA,, levels > 8% were
statistically significant and were greater than those for
all non-insulin-treated patients regardless of Hba, level.

For patients with HbA, levels < 8%, the zero-hour

30 AUC,;.s; and zero-hour C,,, for plasma glucose in insulin-
treated and non-insulin-treated patients following a
Sustacal® test meal are summarized in Table 6.
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22 assess the effects of microinfusion of the anylin agonist,
[err]Pro-h-anylin (AC137) on patients with Type Il diabetes mel | itus
foll owi ng a standardi zed oral test neal. Patients who

satisfied'the screening requirements 5 were random zed and participated

in an |nvest period which consisted of an accli da

( St udy g ol owed by two treatnent days (Study Da?g&éé%‘udaﬁy}

Fourt een rrale and 10 femal e patients were enrolled in the trial

Twel ve patients were random zed to place-, 10 bo/ AC137 and 12 patients were,
random zed to AC137/pl acebo. Each. stArdy drug group had 6
insulin-treated patients and -6 non-insulin-treated patients O  the
12 insulin- ared pa ecel ecelved
an eral hypogl%?éﬁ? agent . f%éfﬁ rlﬂug&gﬂa‘fﬁa 1%?%%%&“ OH%ﬁi 7
vwere treated with an oral hysoiEnteemiehagbal.. Leveldhuss four grOUps of si x
patients wee _generated Pa- tients in Goups 1 and 2 received
insulin. Patients in ~ Goups 3 and 4 did not receive insulin. Patients
in G oups ShbgreuB/vier e 't r eat ed B8R a 5- hourPlaselsi on of 100 20

[er]rg/h AC137P36'ﬁ-“‘SFGHy Day 2 fo(lme&ﬂea BEMb 1501ﬁﬂ§’r -W§§P%ut p-Vab& od and

a 5-hour infust o ey —DBay—3 : 2 and 4
were treated i nfusion of pI acebo on St udy Day 2 foll owed
by a 15- how" gﬁ%&ngggﬁgﬁen od and a 5-hour infusion of 100 [err]g/h AC137
on 25 Study Yy C137 and pl acebo were adni nistered wth an

i ntravenous maUOY. gf(mgn-nndppnp 15Al +padiénts193.1 @onduaed ap sesawar di zed
Sustacal [err] tesCqytag/dIy kcal / i29).76@ 10.8mi nled af ROr.6t he 8$art of study
drug infusion on both treatnent days. The Sustacal[err] test nmeal is a

comercially wn-azvauilam%re#ﬁﬁdm tional supplenent which contains 1.01
Patients (N=7 S

15 AUC_ s (mg-h/dl) 96.9 + 32.8 77.6 + 29.0 NS
Coax (mg/dl) = 54.0 + 13.4  58.0 * 9.8 NS

* Two-period crossover ANOVA. NS = Not signif__i'c:'ant.

20 _ For pat:l.ents with Hbm, levels < 8% the AUC(H.,, and
Crax for plasma glucose in :Lnsul:l.n-treated and non-insulin-
treated pat:.ents follow:Lng a Sustacal® test meal are
summar:.zed in Table 7. '



kcal /mM with the caloric conposition being 24% protein, 21% fat and 55%

car bohydrate. Sodi um and cal ci um casei na- tes along with soy protein
provi de the protein calories; partially hydrogenated soybean oi

provi des the fat 35 calories; and sucrose and corn syrup provide the

car bohy- drate calories. -« Each patient's usual insulin and/or
oral hypogly- WO 96/40220 VWO 96/ 40220 ) PCT/US96/09875

PCT/ US96/ 09875 23 cem ¢ agent and
caloric intake, as docunented during the screening visit, were
stabilized during the 24-hour -accPPfmati zati on period (Study Day
1). Patients were served breakfast at 8:00 a.m, lunch at 12:00

noon, and 5 diggs
and/ or hypoglyc

g a stac est

olfert‘%e patien é‘

VWater was gigen as needed. patients fol I ovved this insulin/oral
hypogl ycenm ¢ agdbgtBupfll etary regi npeishr oughout Hiaeebavesti gation period.
Mean plasne gl upazemkesel s from Hameanlit SEMLGh {Mean 3 SBM) owi pevalue®
Sustacal [err] test nmeal are presented in Table . 1 15__TABLE 1

Mean Pl asma d ucose_Level s From Hours 1 Through 5
Fol | owi ng a %ustt&éap- Erf} eatad \eal
1 Patie =3

AUC, , (mg-h/dl)  700.8 : 84.2 975.8  179.7 NS
Coax (mg /A1) 193.0 £ 22.1 286.7 + 61.9 NS

Non-Insulin-Treated

Patients (N=7)

15 AUCq.s, (mg-h/dl) 545.5 + 61.9 527.3 + 41.8 NS
Cpex (Mg /d1) 166.1 + 20.3 170.4 * 13.9 NS

® Two-period crossover ANOVA. NS ='|Not significant.

20 For insulin-treated patients with Hba, levels <
8%, only glucose zero-hour AUC(,‘;S, was statistically
significantly lower when patients rece:.ved ACl137 compared
to when patients received placebo, although the differenc-
es for glucose zero-hour Cp, AUC(.5, and Cgy may be

25 clinically beneficial. For all insulin-treated patients
regardless of Hba,, level, glucose zero-hour AUC,;, zZero-
hour Cg,. AUC.. ., and C,, were statistically significantly
lower when patients received Adi.!37 compared to when
patients received placebo. For non-insulin-treated

30 patients with Hba,, levels < 8%, glucose zero-hour AUC, ,
zero-hour Cg,, AUC(,, and C,,, when patients received AC137
compared to when patients receiv'red placebo were not
significantly different.

Thus, administration of an amylin agonist benefi-

35 cially decreases blood glucose concentrations in patients
with Type II diabetes even when such patients are not
taking insulin, that is, for example, when such patients
have not experienced primary dietary failure, particularly
patients with Type II diabetes who have above-normal HbAlc

40 wvalues.



p- Val ue[ err]

Mean SEM (ng}{,gmeemaweeﬁﬁ AC137 Pl acebo

13.4 243 ,,'" : b Fr

169.8 15.7 Hﬂ NS 25 Tpﬁsl{-{EﬁTh\é\SfBﬁEN -period crossover
ANOVA. NS = Not 5| gni ficant. EPLACED ‘Thejjmean pl asma gl ucose .
| evel s fromlWH% through 5 we Stgnificantly | ower
fol | owi ng PHE ustacal [err] test meal when insulin-trcBfEESHEEENt s
recei ved AC137 conpared to when insulin-treated patients recei ving

pl acebo. There was a nmean reduction in glucose | evel s of 23%in
AC137-infused insulin-treated patients. 35 The nmean gl ucose

| evel s were NOfr b 34 %ﬂzﬁﬁh’ﬁ’zs significantly different in

AC137-infused non-ins
pl acebo-treated patients.

the pl asna
WO 96/ 40220

10

i5.

20

25

I n- treated patients conpared to

Q987

taking Type IT dlabetlc subj ect compr:Ls:Lng a%m:.n:.ster:.ng
to- said: subject a therapeutlcally effective amount of an

amylin a_gon:L st.

2. A method of lowering blood glucose in a non-

: :|.nsu11n—tak1ng 'I'ype II diabetic subject compr:l.szl.ng admin-

istering to said subject a blood—glucose lower:Lng amount
of an amylin agonist.

3. A xﬁethod accordiné to olaiin '1' wherein said
subject has a HbAlc value above about the upper end of the
of range of HbAlc values for normal subjects

4. A method accord:l.ng to cla:.m 2 wherein said
subJ ect has an HbAlc value above about the upper end of

the range of HbAlc values for normal subjects.

5. A method accordlng t:o claim 1 wherein said

. subject: has an HbAlc value of about 8% or above

6. A method according':to_ claim 2 wherein said
subject has an HbAlc value of about 8% or above.

7. A method according to any" of claims 1-6
wherein said amylin agonist is 25.28.2%pro-h~amylin.

8. A method according to any of claims 1-6
where:.n said amyl:.n agonist is s- calc:.ton:.n

9. A method according to any of claims 1-6
wherein said amylin agonist is h-amylin.

10 A method according to claim 1 wherein said
amylin agonist is administered intramuscularly or subcuta-

%n- Tr eat ed Patients (N=12) 183.1 [err]
' Patients (N=12)

‘The zero-hour AUC[err] (area under
gl ucose CoMCaBERSA | Bik eV @reaPRYSE Yt @h@ﬂ-&ﬂgugfﬁe' I ne

»



24 pl asma gl ucose conggntration, bet ween hours 1 and 5 of the t est

period cal cul ated enpl oyin HeaBer Rk rul e) and zero-hour (err]
f'or plasma gl ucose (nmaxi meJ- / # concentration) in
insulin-treated and non-ins patients follow ng a

Sustacal [err] test neal are summarize Tabl e 2.

Zer 0- Hour AUC] W48 Zer o- Hour CJerr] ol | owi ng P%Emgwg
Sustacal [err] Test Meal: Plasma G ucose 10 J G , AC137
Pl acebo Par anet er ~ (Mean SE [ =

p- Val ue[ err] I nsulin-Treated 15 Patffents (N:12

AUC] err] ( mg- h/dI usi .2 52.0 284.4 52.3 : jIS—

42.0 15.0 =7 0. 0007 Non- | nsul i n- Treat ed

(N=12) 20 AUC[err](rrg h/dI) 53.3 27.4 124.3 * 28.3 NS
derr](ng/dl) 40. 171 10.2 metHtfd %ccoi'ding t6. OB8im 2 whereiralsad df or

e oot A e e Ty g e T

non-insulin-treaeedsprti ents follomnng a Sustacal [err] test neal are
summari zed in Table 3.

5 12. - A method according to claim 7 wherein said
amylin agonist is administered intramuscularly or.subcuta-
neously.

Lot
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25 TABLE 3. AUCl err] and CJerr] Follow ng a Sustacal[err] Test
Meal :  Plasma d ucose 5 Subgroup/ AC137 Pl acebo
Par anet er (Mean SEM (Mean SEM p-Val ue[ err]
I nsul i n-Tr eat ed Patients (N=12) 10 AUC[err](nmg-h/dl) 736.2 54.1
984.7 67.6 0. 0031 Cerr](nmg/dl) 213.3 14.9 293.2 21.9
0. 0017 NV $6/4023% n- Tr eat ed Patients (N=12) AUCFEFPRYMSE™/ dl )
681.3 62.8 738.3 80.0 NS 15 (err](ng/dl) 197.1 17.1
220.4 20.0 0. 048 a P-value for two-period crossover ANOVA. NS =
Not significant. 20 3 ucose zero-hour AUClerr], zero-hour
Cerr], AUCJerr], 171 =
SE
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"and Clerr] were statistically significantly [ower when
insylin-treat'ed patients received AC137 conpared to when

insyli N-treat e d pl acebo. The ef

pr onounced for aw 'n}"ﬂm aneters. There vvase‘g%la %Eagﬁf%d%%t on of
93% in zero-hours Q. mean  jreductiof Eé E‘B@%&_Mo hapr
Clerr] when insulin-treated patients 1recel ved lACL3Z I n
non-insulin-treated patients, only gl zero-hour CJerr] and Cerr]
were statistically significantly 30 | ith ACL37 infusion, although

t he reduction in zero- hour AUC[ err] appears to be clinicall y

meani ngf ul . 1. Use pésgn anyddm pgonist tnefhed ypaufaatazg ehah-
insulin-treated patients were conpared (ANOVA). After pl acebo

i nfusi on, ghegdesamzatofoeuustUgnethle Wwherdpdutdla t¥eathiegiteroffl prGadid3) in
insulin-treated patients than in non- insulin-treated patients. d ucose
zer o- hour : Q- | s ) in insulin-treated

pl acebo paﬁgln'lth]éllwa%a#ﬁ%g Tﬁ,pno(r%lldrﬁi}slu ﬁzltcﬁ Feéelll'(t% pl'acebo patients.

G ucose AUClerr] and (Jerr]_.,al so vvere h| nsul i n- tr | acebo
40 patPents (p=02028 Y&E @ceerdingstec f{}\ﬁé’n amyf VO
96/ 40220 PCT/ usoe6/ 09875

26 f r osgondelti mhiichatied efifeatdive sulliowenr ddtee blpmid grtucoms ein a
conpar ed (ANO\/A) after AC137 infusion, there was no statistically

si gni ficant ;i ffiesenge fasis Wik 267 QridBEtic subddderr], zero-hour
Cerr], AUCerr], sand err:Lgu The patient selection criteria

ng{);ﬁggi pype 1, s%b%tac% ALY Hedih 2 % Anlldfip ¥l 24 o

subject has a HbAlc value above about the upper end of the
10 of range of HbAlc values for normal subjects.
4. Use according to claim 3 wherein said subject
has an HbAlc value of about 8% or above.
5. Use according to any one of claims 1 to 4
wherein said amylin agonist is 25.2%.2°pro-h-amylin.
15 6. Use according to any one of claims 1 to 4
wherein said amylin agqnist is s-calcitonin.
7. Use according to any one of claims 1 to 4
ﬁherein said amylin agonist is h-amylin.
8. Use according to any one claims 1 to 4 wherein
20 the amylin agonist is :r'des-lbys-h—amylin, 22pro-h-amylin,
des-1lLys 25.28:29pro-h-amylin, ®Arg®*-2*Pro-h-amylin, des-
1Lys*®Arg?s.-22pro-h-amylin, °®Arg?®.2%.2°pro-h-amylin, des-

LystArg?5:28.22pro-h-amylin, 25.28.2°pro-h-amylin, or



ZHbA[err]) up to 13% and a correlation between AC137-i nduced

reduction:-in. pojiumnmuj“hmuﬂm ycem a and entry HbA[err] | evel s was
determ ned. Red di al hyper- 10 gly , 2 cuI ated by
subtracti ng gl ucose zeto- *  AUCferr] with AC13 cebo
I nfusi on zer o- hour AUCl err]. The resud3-s are pr¢ 1 W th
patients rank-ordered for HoA[err] levels. —  } Dats:The I Ion in
post pr andi al 2sipypesgilye ety -Ib-anyaar ed to i ncr ease “wEh=HbA] Y ‘Bvells in
non-i nsulin- treated patients. The correlation (r2) was 0.56 in this
subgroup of patiegts, 0 tr 0.33 for

all patients conbgn d. Bst ab@o&ﬁiﬂlg’ IEO a%%;?’qﬂeg%?u?itﬁimseval S’Q?‘e t he

relationship of 20 the redyction | n post pr.andi hypergl ycema to
HbA[ err] Wh@F@PE‘ thrPuEBYd 15 RES e%e EFMour Clerr] AUClerr],

and Cferr] fedla 28 iug;,%cal h?r ! test meal were eval uated in
I nsul i n- treate an non-insu ?’ ‘patients with HbAl err] | evel s >

8% and < 8% - 2&u*Pro ‘Val“m—lq:@myénns with HoAlerr] levels > 8% the
zer o- hoyr degLKﬂﬁzxﬂe@sﬂrmﬂ*%-ﬂﬂ jllr{ .or plasma glucose in insulin-
fo

e e e D3 i | v og) 0220 2o Lerr test
PCT/ US96/ 098’7°5rg’3Leu=5 +28.25pro-h-amylin; ° 27
arg®*Leu?®-?*pro-h-amylin;
1le®Leu®s-2%-2*pro-h-amylin;
1711 e%5-28-2%pro-h~amylin;
des-'Lys'’Ile*Leu?5-2%2*pro-h~amylin;
T1le**Arg**Leu-h-amylin; -

10 YIle*Arg®Leu?Val®*Pro-h-amylin;
11e**Arg®Leu?’Pro**val®®-#*pro-h-amylin;
Brhr*His®?Leu?**Ala®**Leu®*Pro*Asp-h-amylin;
Brhr?His®PLeu?*Ala®*Pro®*Asp-h-amylin;
des-'Lys¥*Thr**His®Leu**a1a**Pro**Asp-h-amylin;
Brhr¥arg?His®Leu**ala**Pro**Asp-h-amylin;
Brhrifarg®His®*Leu?®-*Pro’lasp-h-amylin; andg,
Brhri®arg?Hi s®Leu®Pro**Ala?® ¥ Pro’®*Asp-h-amylin.

15 10. Use according to any one of the preceding claims
wherein said amylin agonist is administered

intramuscularly ar subcutaneously.
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“JABLE 4. Zero-Hour AUC[err] and Zero-Hour (CJerr] Foll ow ng

a Sustacal[err] Test Meal: Plasma ducose in Patients
Wth HbAlerr] Levels > 8% 5 Subgr oup/ AC137

Pl acebo Par anet er (Mean [err] SEM (Mean [err] SEM

p- Val ue[ err] woserozzbnsul i n- Treated 10 Patients (N=9) PCT/US6/0987S

AUC err] (nmg-h/dl) 63.1 [err] 69.4 314.8 [err] @&

Cerr](nmg/dl) 48.8 19.4 127.1 21.4 0.0 SBEPLACEMENTSHEET

Non- 1 nsul i n- Tr eat ed Patients (N=5) 415 AuUCerr @/1d€ é 9ilerr]
32.8. 189.8 [err] 41.2 0. 0323 Cerr](ng/dl) Data .......... 9@0

79.4 11.2 0. 0238 a P-val ueDESERIRBIQNr i 0od CFoSSovEr—ANOA—INS =
Not , 20 si gnifi cant. For patients with HbA[err] levels > 8%
t he' AUCl err] and g I1n treated and non-
insulin-treated patien - aLRS 1 LR are
sumrmari zed in Table 5. with WOvAEh4B2280ists

PCT/ US96/ 09875
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Field of the Invention

The present invention relates to the use of amylin

agonists in the manufacture of medicaments.

Background of the Invention

Publications and other materials including
patents and patent applications used to illuminate the
specification are hereby incorporated by reference.

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 II diabetics (Cooper et al.,
Proc. Natl. Acad. Sci., USA 84:8628-8632 (1987)). The
amylin molecule has two importé.nt post-translational
modifications: the C-terminus is amidated, -and the cystei-
nes in positions 2 and 7 are cross-linked to form an
N-terminal loop. Amylin is the subject of United Kingdom
patent application Serial No. 8709871, filed April 27,
1987, and corresponding United States Patent No. 5,367,05~-
2, issued November 22, 1994.

Amylin is a member of a family of related pepti-
des which include CGRP and calcitonin (Rink et al., Trends
Pharmacol. Sci. 14:113-118 (1993)). Amylin is primarily
synthesized in pancreatic beta cells and is secreted in
response to nutrient stimuli such as glucose and arginine.
Moore et al., Biochem. Biophvys. Res. Commun. 179:1-9
{1991); Kanatsuka et al., FEBS Lett. 259:199-201 (1989);
Ogawa et al., J. Clin. Invest. 85:973~-976 (1990); Gedulin -
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28 TABLE 5. AUCerr] and Cferr] Following a Sustacal [err] Test

*Meal : Plasma G ucose in Patients Wth HbA[err] Level s >
8% 5 Subgr oup/ AC137 Pl acebo Par anet er

(Mean [err] SI,EI\Q Mean SEM p- Val ue[ g3 SET ‘r;r eated 10 -
Patients (N=FjO%40 20yl err] (ng-h/dl) 74 7mmewr_mmsﬂ’ HFES96/098750 0337
Cerr](ng/dl) 220.0 18.6  295.3 :

Non- |1 nsul i n- Tr eat ed Patients (N=5) 15 Q&td@[. Jr?Wdl ) 871.4 49.8
1033.8 34.3 0. 0369 Clerr](my/dl) 7 ZHH L0, & 90.4 11.4

0. 0362 a P-val ue rossquer ANQV, NS, = 20

Si gnl ficant. tl%e ﬁ? 3%&%%9'%8” N gfgﬁzgddb%oﬁnsf‘fl\fglﬂ in-treated
patirents w t h Fyistiance.evit8. > 8y fgidusse Q%r dhieouponug] emgtabolic

zer o- hour ( erfdspoddd & b,eraﬁﬁe%Er tis¥eee &6 aﬁlhétéﬁdﬂ/ St gﬂﬂédh.n

cantly | ower en | en ecej ved ACL onpared to 25 _ patients
receéi ved pl ac\tla%tﬁ)h &?él“‘lnewécfsq% ergzﬁscg‘s gsnlgrqf- e J‘snfulcf(??a}'r AP FISES ent s
with HoAl er?] tihe ¢ ironlagingr dnsulis prosuices| lay sythperiadarhiclegicede
greater than thagense.  Iml k18gAchlSUtéfnd f e3had1Rat | 88k SstHuad dlsgss of

POALerr] 1evely esent when nobRhiP¥d ®Uigvikbd WY "h1L8Y8Ls 1620, the
persist in the face of normal or elevated levels of
insulin. The hyperglycemia associated with Type II

10 diabetés can sometimes be reversed or ameliorated by diet
or weight loss sufficient to restore the sensitivity of
the peripheral tissues to insulin. Indeed, Type II
diabetes mellitus is often characterized by hyperglycemia
in the presence of higher than normal levels of plasma

15 insulin. Progression of Type II diabetes mellitus is
associated with increasing concentrations of blood glucose
and coupled with a relative decrease in the rate of
glucose-induced insulin secretion. Thus, for example, in
late-stage Type II diabetes mellitus, there may be an

20 insulin deficiency.

The primary aim of treatment in all forms of
diabetes mellitus is the same, namely the reduction of
blood glucose concentrations to as near normal as possi-
ble, thereby minimizing both the short- and long-term

25 complications of the disease. Tchobroutsky, Diabetologia
15:143-152 (1978). The linkage between the extent of
hyperglycemia in diabetics and the ensuing long-term
complications was further confirmed in the recently
completed Diabetes Control and Complications Trial (DCCT)

30 undertaken by the National Institutes of Health. The
Diabetes Control and Complications Trial Research Group,
N. Eng. J. Med. 329:977 (1993). The DCCT was conducted
over a 1l0-year period at 29 clinical centers around the
United States and Canada, and showed that lowering mean

35 blood glucose concentrations in Type I diabetics reduced
end-organ complications. The development of retinopathy
was reduced by 76%, the progression of retinopathy by 54%,



30 AUC[err] and zero-hour Cerr] for plasma glucose in insulin-

‘freated and non-insulin-treated patients follomﬁng a Sust acal [err] test
meal are summarized in Table 6. WO9
PCT/ US96/ 09875VC 96/40220

Zero-Hour AUC[ err] and Zero-Hour Clerr] Foll ow
Sustacal [err] Test Meal: Plasma 3 ucose in
Wth HbAlerr] Levels < 8% 5 Subgroubp
Pl-acebo Par%ggt dml?lst égPég%%%u MLn %Nba % er%rN%o lower

p- Val ue[ err] BatiEh
AUC] err] (mg- h/ drt}lelﬁblaoo@,@lmcosg93011ceqtzraztlonse ovsqzhave also ¢ieeey-{ ny/dl)
21.7 10.8 Oer8d+tRdk Greatifent of Nea-insulim-thkdatetype IiPaiawadsc (N=7)

15 AU err]( W%QH!QI,;S v%q—,hgan?’a%nﬁin a_Zanzﬁst 3% 8a.rtic|:\ll§larly beneficial

5 for those patients having an HbAlc value above normal.
The present invention is therefore directed to the

Dam b1 DEC mfPat ent s

------

use of an amylin agonist in the manufacture of a
medicament for use in the therapeutic treatment of a non-
insulin-taking Type II diabetic subject. By “non-

10 insulin-taking Type II diabetic subject" is meant a
subject who has Type II diabetes mellitus, but whose
diabetes is currently being managed without the use of
insulin, for example, by any combination of diet, exer-
cise, modification of lifestyle, or use of oral hypoglyce-

15 mic agents, such as biguanides and sulfonylureas. Diagno-
sis of patients afflicted with Type II diabetes is well
within the ability and knowledge of one skilled in the
art. For example, individuals over the age of 35 who have
symptoms of porlydipsia, polyuria, polyphagia ({(with or

20 without weight loss) coupled with elevated plasma glucose
concentrations and without a history of ketoacidosis are
generally considered within the diagnosis of Type II
diabetes mellitus. The presence of obésity, a positive
family history for Type II diabetes and normal or elevated

25 fasting plasma insulin and c-peptide concentrations are
additional characteristics of most patients with Type II
diabetes mellitus. -By "therapeutically effective amount”
is meant an amount, either in single or multiple doses,
which beneficially reduces plasma glucose concentrations

30 in a subject afflicted with Type II diabetes mellitus.

_ In a preferred embodiment, the present invention
is directed to use in the manufacture of a medicament for
the treatment of a non-insulin-taking Type II diabetic

subject comprising administering a therapeutically
35 effective amount of an amylin agonist wherein the subject
has a HbAlc value above the upper end of the range of
HbAlc values for normal subjects. HbAlc represents a

post—translational modification



C[e?r](ng/dl) 54.0 13.4 58.0 9.8 NS a Two-period

‘crossover ANOVA. NS = Not significant. 20 For patients with
Ho[err] levels < 8% the AUCJerr] and Clerr] for plasma glucose in
insulin-treated and non-insulin- treated patients fal g a

Sust acal [ er MO 6€%20eal are summari zed |ag% TSHE%“TJ S961098Y8D
96/ 40220

30 TABLE 7. AUCl err] and C[err] [;)I ov\ar\ggﬁﬁs _______ ag [err] Test

Meal : Plasma G ucose in Patients Wth HBA efirys = " Level s <
8% 5 Sub t

(Mean SEM) - SENERROTIERIn WMISPLREE BY o RS R RO | ent s

( N=3) AUghereBy nglhurdss becdness dteacheds to hemggiobénr B.170F NS

Cerr] (ny/ dl )eypically 283 ddts2¢nt avé88gé pifdmf g1ldSose concentra-

Non- 1 nsul i n- Trieé'% eodver the preceding 120 days, the average lifespan of

5 a red blood cell. The upper end of the normal range for
Hbalc wvalues, that is, the upper end of the range for
normal non-diabetic subjects, is generally understood to
be from about 6.0% to about 7.5%. In another preferred
embodiment, the subject has an HbAlc value of at least

10 about 8%.

: In another aspect, the present invention is directed
" to use, wherein the amount of amylin agonist is effective
to lower the blood glucose in a non-insulin-taking Type

II diabetic subject, :. )

1s ] 24 glucose-lowering amount of an
amylin agonist will preferably range from between about
0.05 pg/kg/day to about 10 pg/kg/day, more preferably,
between about 0.05 pg/kg/day to about 6 pg/kg/day. and
even more preferably, between about 1.0 pg/kg/day to about

20 4 pg/kg/day. For example, an effective blood glucose
lowering amount of 25:2%2%pro-h-amylin (AC137) will generally
vary from about 0.05 gg/kg/day to about 10 ug/kg/day,
preferably 0.1 pg/kg/day to about 6.0 pg/kg/day. A dose
of from about 1.0 pg/kg/day to about 4.0 pg/kg/day is

25 preferred. In a preferred embodiment, the subject has an
HbAlc value above the upper end of the normal range of
Hbalec values for normal subjects. In another preferred
embodiments of the present invention, the subject has an
HbAlc value of at least about 8%.

30 In preferred embodiments of the present
invention, the amylin agonist is selected from group
consisting of *-*-*pro-h-amylin (AC137), s-calcitonin and
h-amylin. Particularly preferred is 25-2%2’pro-h-amylin
(AC137).

35 Administration of amylin agonists may be by
various routes, including subcutaneously, intramuscularly.
nasally or transdermally.



o«
Patients (N=7) 15 AuCerr] (ng-h/dl) 545.5 61.9 527.3 41.8 NS

Cerr](ng/dl) 166.1 20.3 170.4 13.9 NS Two- peri od
crossover ANOVA. NS = Not significant. 20 For insulin-treated
patients with HhA[err] levels < 8% only glucose zero- hour AUC[ err]
was statisti q,@ég, significantly | ower when pa g A %
conpar ed en pat lents received pl ;x"” ' e

es for gl ucose zero-hour Clerr], AUC[err], ang linically
beneficial. For all insulin-treated pati epts ; bA err]

| evel , glucose zero-hour AUC[err], zero- —~ [l Lleri] JCfedy]  and

LI
Jerr] were staﬁyﬁéﬂ%tbmal ganbﬁaatby hyp ei’ e:men milml&laﬁcer)ved
AC137 conpared .t

non-i-nsulin-tr eléatvé'ﬁ‘%o acﬁ‘é‘tvg'gﬁﬁ \Ancpﬁ’rfgéﬁlf’\é/f?'f ‘P gI Geztain
zer o- hour AUC] eprdferred rempohnds BaverilsaUSken rgqurairct(:[ma'S]eSWnapre

patients recei VeiAGHIE so1BATRCEAD YO DAY CEHSdREeRl kel cp! %@HO wer e

not : S|gnf| mnistration

cantly different
Byl i n agoni St aRed sko CHaED EYLULes HPBORP oPEEOSEREON ERPPEPSBne | n
patients wr incIndee *TRrdfeiét-#erovbramydins Ut FiRyeii-anyilénn dalso

taking | nsul i n.xddialecliSeo iz XAAR! oac ly SHUCRRAMARRE Stpro- NG

experienced primary dietary failure, particular patients WItE Type |1
di abet es who have aboveTherpaesenil %nﬂ@tlt'mlme@nploys an
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182 y-g25-28.29pro h-amylin, des-Lys**Arg®-2¢-?Pro-h-amylin, 25-2¢
2pro-h-amylin, des-Lys?-2%2pro-h-amylin, and *Pro**val?s-2e-
‘Pro-h-amylin. Examples of other suitable amylin agonist

153 analogues include:
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2Leu**Pro**val®*Pro-h-amylin;
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des-Lys'Ile**Leu?® ?%2*pro~h~amylin;
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711 e Aarg®*Leu®sPro**val®*®-**pro-h-amylin;
Brhr?gis®Leu?*aAla** Leu®’Pro*¥Asp-h-amylin;
Brhr2gis®Leu?®Ala®*Pro*iasp-h~amylin;

30 des-LysThr2*His®Leu**Ala**Pro**asp~-h-amylin;
Bohriarg®'Hi sPLeu?*Ala?*Pro®**Asp-h-amylin;
Brhr¥arg?'His? Leu** #*Pro’asp-h-amylin; and,
13'.l‘h:r:“A:l:i:;"‘lil:i.s’3I.e1:i2*":!?ro"l&t!.'aF""""13':1:‘0’“Asp—h—amyl:i.n.
Still further amylin agonists including amylin

35 agonist analogues are disclosed, and methods for making

and using amylin agonists are <further specified, in
commonly owned in U.S. Patent Application, entitled "Novel
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Methods for treating non-insulin-taking Type 11 diabetes mellituswhich comprise administering a therapeutically effective amount of

an amylin agonist.




wherein said anylin agonist is [err]Pro-h-anylin. 8. A

met hod according to any of clains 1-6 wherein said anylin agonist is
s-cal citonin. 9. A nmethod according to any of clainms 1-6 25
wherein said anylin agonist is h-amylin. ' 10. A net hod
according to claim1 wherein said anylin agonist is adm nistered

I ntranmuscul arly or subcut a- WO 96/ 40220 :

PCT/ US96/ 09875 32 neously. 11.
A nmet hod according to claim2 wherein said anylin agonist is adm nistered
I ntyamuscul arly or subcut a- neously. 5 12. A met hod according

to claim7 wherein said anylin agonist is admnistered intranuscul arly or
supcut a- neousl y.
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