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Somatostatin (somatotropin release inhibiting factor or SRIF) has both a 14
25 amino acid isoform (somatostatin-14) and a 28 amino acid isoform (somatostatin-28).
See Wilson, J. & Faster, D., Wilfiams Textbook of Endocrinology, p. 510 (7th ed., 1985).
The compound is an inhibitor of secretion of the growth hormone and was originally
isolated from the hypothalamus. Brazeau, et al., Science 179:77 (1973). Native
somatostatin has a very short duration of effect in vivo since it is rapidly inactivated by
30 endo- and exopeptidase. Many novel analogs (e.g., peptide and non-peptide
compounds) have been prepared in order to enhance the duration of effect, biclogical
activity, and selectivity (e.g., for the particular somatostatin receptor) of this hormone.
Such analogs of somatostatin will be called "somatostatin agonists™ herein.
Various somatostatin receptors (SSTRs) have been isolated, e.g., SSTR-1,
35 S8TR-2, SSTR-3, SSTR-4, and SSTR-5. Thus, a somatostatin agonist may be a SSTR-
1 agonist, and/or a SSTR-2 agonist, and/or a SSTR-3 agonist, and/or a SSTR-4 agonist
and/or a SSTR-5 agonist.
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The determination of which somatostatin subtype or subtypes are involved in the
25 antiangiogenic property of somatostatin would allow for the development of therapeutic
compositions with maximum efficacy and minimum side effects. However, previous
studies in this field have resulted in contradictory and/or inconclusive findings regarding
the role which each of the five somatostatin receptor subtypes may play in respect of the
antiangiogenic activity of somatostatin.
30 SUMMARY OF THE INVENTION
The present invention relates to compositions comprising a somatostatin type-1
receptor agonist which are useful for the inhibition of vascular proliferation in a subject.
The present invention further relates to a method of treating vascular proliferation, e.g.,
angiogenesis and restenosis, in a patient (e.g., a mammal such as a human) in need of
35 such treatment. The method includes the step of administering a therapeutically
effective amount of a somatostatin type-1 receptor (SSTR-1) agonist (e.g., a
somatostatin type-1 selective agonist) to said patient.
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25 acoustlc neuromas, neurofibromas, and trachomas, leukemia, pyogenic granuloma,
myocardial angiogenesis, plaque neovascularization, atherosclerosis, coronary
collaterals, cerebral collaterals, arteriovenous malformations, ischemic limb
angiogenesis, ocular and corneal angiogenic conditions, for example, corneal graft
rejection, Osler-Webber Syndrome, rubeosis, neovascular glaucoma, retrolental

30 fibroplasia, and diabetic retinopathy, diabetic neovascularization, wound healing,
fractures, vasculogenesis, hematopoiesis, ovulation, menstruation, placentation, cat
scratch disease (Rochele minalia quintosa), ulcers .(peptic; Helicobacter pylori),
psoriasis, (including, e.g., telangiectasia psoriasis), rheumatoid arthritis, Crohn's
disease, intestinal adhesions, scarring, (i.e., formation of high density tissue including

35 cells and connective tissue), hypertrophic scars, (i.e., keloids), telangiectasia;
hemophiliac joints; angiofibroma; and wound granulation. These diseases and

conditions are discussed in detail in the literature, for example, as in the following U.S.
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hypertrophic scars, (i.e., kel oiZd§) JUN 2355
tel angi ectasi a; henophiliac joints; angiofibroma;, and wound granul ati on.
These di seases and conditions are discussed in detail in the literature,
for exanple, as in the following US - 3 20 JUN 2006 5 10 15 20 25

30 t ent ti onal Pa ent _Publ i catlons 0, 323 228, 6, 294 532
6, 233 2285 age"czi% zﬂ”ﬁe@ag‘gﬁa‘ﬁ@ ey, Bupjicatigns..g 2287 6.899%%., 16388
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V0051 02608 Nobor 03251 Ro0 86593 o5  deker UBbBToosTAIbTe: 821,226,
V001/ 988065 INR2F 85 BADOEIB1/ 85589 4%85.6813&11. \&)EB, ‘VEB%;'E ammmggasgg 327,
Voos] asoos ERIA 2 0ARY) A6 b0 L8740 VDA 2217548020400 o0
001/ 29085, wmoazswmzvmmw@ezmm 28SR/0AB0T) XQCA/VYFHD] / WeRRm0017,
W001/93806, WO01/85796, WO01/81579, WO01/81311, WO01/79157, WO01/74299,
WOO01/72699, WO01/72297, WO01/66127, WO01/62799, WO01/62725, WO01/59100,
WO001/58899, WO01/51048, WO01/46110, WO01/45751, WO01/35977, WO01/34195,

35 cells and connective tissue),

15

20

25

WQO01/29085, W001/28577, WO01/25433, WO01/23375,
WQ001/19868, WO001/12809, W001/12226, WO01/12210,

WO01/07057, WO01/04157, WO01/03720, WO01/00201
WO00/73340, WO00/59532, WOO00/54770, WO00/54762
WO00/53752, WO00/52158, WO00/48591, WO00/47212

WO00/27415, WO00/27340, W000/24415, WO00/21561

WO001/21831, WO01/19987,
WO01/10859, WO01/09113,

. WOQ0/75124, WOQ00/73445,
. WOQ00/53757, WO00/53753,
. WO00/47193, WO00/43393,
WO00/40597, WO00/35407, WO00/32221, WO00/32180,

WO00/30628, WO00/27866,

, WO00/20577, WO00/20026,
WO00/19995, WOO00/15792, WO00/12089, WQ00/10507,

WO000/10506, WO00/09657,

WO000/09485, WO00/05356, WO00/02902, WO00/02871, WO00/02585, WQ00/01383,
W099/62549, WO99/61590, W099/61432, W099/60984, W099/58139, WO99/48495,
WO099/45909, WO99/37776, WO99/31088, W099/26622, W099/26480, W099/23105,
WO99/22760, WO99/16755, WO99/16465, W099/14234, W099/10349, W099/09982,
WO99/04806, W099/04803, W098/58929, W098/58919, WQ98/54093, W098/51326,

- WO98/41205, WO88/36760, W098/35958, W098/31688, WQ98/19712, WO98/19649,

30

35

WO98/17796, WO98/13071, W098/12226, W098/05323, WO98/05293, WO97/45137,
WO97/41824, WO97/35567, WO97/32583, WO97/30085, and WOQ97/26258. The
contents of each of the foregoing patents and patent publications is hereby incorporated
by reference in its entirety.

Definitions of "somatostatin type-1 receptor agonist" and "somatostatin type-1
receptor selective agonist" are provided below. A therapeutically effective amount
depends upon the condition being treated, the route of administration chosen, and the
specific activity of the compound used and ultimately wiil be decided by the attending
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injected parenterally, e.g., Intravenously, into oodstream of the
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etV
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conmponent . .
P substantially pure compound, it may also be presented as a pharmaceutical formulation

or preparation. The formulations to be used in the present invention, for both humans
and animals, comprise any of the somatostatin agonists to be described below, together

25 with one or more pharmaceutically acceptable carriers thereof, and optionally other
therapeutic ingredients.

The carrier must be "acceptable" in the sense of being compatible with the active
ingredient(s) of the formulation (e.g., capable of stabilizing peptides) and not deleterious
to the subject to be treated. Desirably, the formulation should not include oxidizing

30 agents or other substances with which peptides are known to be incompatible. For
example, somatostatin agonists in the cyclized form (e.g., internal cysteine disulfide
bond) can be oxidized; thus, the presence of reducing agents as excipients could lead to
an opening of the cysteine disulfide bridge. On the other hand, highly oxidative
conditions can lead to the formation of cysteine sulfoxide and to the oxidation of

35  tryptophane. Consequently, it is important to carefully select the excipient. pH is
another key factor, and it may be necessary to buffer the product under slightly acidic
conditions (pH 5 to 6).
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necessgry at,.@pc;pﬂgsf&rwat@'ne product under slightly acidic conditions (pH 5 to
JUN 20 The formul ati ons may conveniently be presented in

unlt dosage formand may be prepared by any of the nmethods well known in

the art of phargggiatithd sORIIO S bLﬁEﬁélHé@ relbB$e %5?6‘?1’(&9& Q&ﬁli’ﬁ%‘tfﬁﬁbr{she(eg%ti ve
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powder s arr@s.@u@gqaerr@cm&yw@mlkﬁ&nmytrﬁ;nﬁln gl BB eb)s. PAai N, Bhersaniyl MR

i ngredi ent divided solid carriers, and then, if "~ neCessary, as

in the? casdeméﬁsqadwde?éT PFJBP‘?'H“H@ NohW @ P4d8887-i nto t he desired shape and

si ze. Formul at i étsodd! ahddbendifond F6€ HeLfrddtmeft Gnd/of BbATHGESOsFYical stents,
adm ni stration, on th%Hglo ot her hand, conveniently conprise sterile

aqueous Sd('/llﬂl’?lBﬁ?l%?O ma%y[q;q;@pqs,e‘ge; @Iaﬁrgﬁ;p@g)cally active compound, are also weII
known in the art. See, e.g., US Patents 6,214,115, 6,090,901 and 6,083,257, and

International Patent Publication No.'s WO 01/01957 and WO 00/02599.

25 The somatostatin or somatostatin agonist may also be administered with another
compound capable of lowering blood levels of triglycerides, cholesterol, or glycerol, such
as fibrates (e.g., bezafibrate, gemfibrozil, and clofibrate), HMG-COA reductase inhibitors
(e.g., pravastatin, simvastatin, and fluorastatin, Atorvastatin, and Lovastatin), bile acid
binding resins (e.g., cholestyramine and colestipol), nicotinic acid compounds (e.g.,

30  nicotinic acid and niceritrol), and fish oils, See Workshop Treatment of Myperlipidemia
1996-2 (Lakemedelsverket, Uppsala, Sweden, 1996).

Other features and advantages of the invention will be apparent from the
following description of the preferred embodiments and from the claims.
DETAILED DESCRIPTION OF THE INVENTION

35 It is believed that one skilled in the art can, based on the description herein,

utilize the present invention to its fullest extent. The following specific embodiments are,

therefore, to be construed as merely illustrative, and not limitative of the remainder of the
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invention to its full éest extent oW ng Specific enbodi nents are,
therefore, to be construed as nerely illustrative, and not limtative of

the remai nder qf oha%mbo@m@qtothé%n%%twt%é @s-we%tdrrge%@uvéﬂggonv% SREET -

Unl ess defined otherwi se, all technical and scientific te used herein
have the It R8anhg as corrm)nly under stood by one of ordinary skill in

the art to whi Exalipiss of BYRBlosRAN b@oﬂ&%s ard\ifRe &vibrdubl 'fSﬁﬁdlé@%r tigeent
appl i cations, gaahtents, and ot her references nmentioned herein are

i ncor fOr atSGCifiGAllY oFesited dB . thian REblicatiopss et Hority keiomst a4t oft whighy gEe herekvept or -

agoni st (Im@rpor&@iﬂlﬁylef@g;mest) is a conmpound which (1) has a high binding
affinity (e.g. 0 nM or greferably | ess than 100 nm or

| ess than 10 nI\)ﬁa"f%PSt sait'%é’t'ﬁe%eﬁ%aratépisr{é 9%y the

Horvath, A. et al. Abstract, "Conformations of Somatostatin Analogs Having
Antitumor Activity", 22nd European peptide Symposium, September 13-19, 1992,
25 Interlaken, Switzerland:
Curtis et al., Am. J. Physiol. Heart. Circ. Physiol, 278:H1815 (2000);
Nicolaou et al., Design and synthesis of a peptidomimetic employing R-D-glucose
for scaffolding, in Peptides, Rivier and Marshall, eds.,ESCOM (1990),
Papageorgiou et al., “Design, synthesis, and binding affinity of a non peptide
30 mimic of somatostatin” Bioorganic & Medicinal Chemistry Letters, vol. 2, pp. 135-140,

1992; and R. Hirschmann et al. “De novo design and synthesis of somatostatin non-
peptide peptidomimetics utilizing beta-D-glucose as a novel scaffolding, J. Am. Chem.
Soc., vol. 115, pp. 12550-12568, 1993.
PCT Application No. WO 91/09056 (1991);
35 EP Application No. 0 363 589 A2 (1990);
EP Application No. P5 164 EU (Inventor: G. Keri);
U.S. Patent No. 6,262,229



receptor binding assay described below) and (2) decreases the rate7qy JUN 7005
extent of 10 vascular proliferation, (e.g., as shown by the biol ogi cal &
assay described below). Wiat is neant by a somat ostat i n type-1 receptor
selective agonist is a somatostatin agonist which (1) has a higher binding
affinity (i.e., Kié for SSTR-1 than for either SSTR-2, SSTR-3, SSTR-4 or
SSTR-5, (e.g., - Gaeniiiet 601/9 B3RS receptor binding assay described bel ow)
and (2) decreasgs. pgngnna@ea w9, @t ent of vascular proliferation, 15 (e.g.,

as shown by th | 0 S descri bed below). In one enbodi nent, the
somatostatin tﬁbg % treafc ‘Ertﬁof%s@éecti ve agonist is also a SSTR-1 agonist.

Exanpl es of somnsosatammomﬂwos are those covered by fornul ae or those

20 specifically |te 641] ublications set forth below, all of which
are hereby inco ?t‘é?{‘ 8%7 23 ence. Van Binst, G et al. Peptide
Research 5:8 (JLSJSZPatethwe{i%z #84 et al. Abstract, "Conformations of

Somat ostatin Al tunor Activity", 22nd European peptide
Synposi um Sep@#bp?teﬁgﬁﬂ&gahég 25 Interlaken, Switzerland; Curtis et
al., Am J. PhysBoPatehiddn.t5813,512 Physiol, 278: H1815 (2000); Nicol aou et

al ., Design an hesy| eptLdom nmetic enpl oying R-D-glucose for
scaffol ding, i ﬂ" eg%tieﬁgg?' %Q/ﬁ& @% Marshal |, eds., ESCOM (1990),

Papageldr gi ou etlU.8l PatehDds.i48v1,5\nt1B&3) s, and binding affinity of a non
peptide 30 m y porgani ¢ & Medi cinal Chem stry
Letters, vol. rpj,g Q‘Iﬂe :ﬁ%é@éhg@agg and R H rschmann et al. "De novo

desi gn and syntUhésPsteoifN@G?J%ZWH‘(IB&S)non- pepti de peptidom netics utilizing

bet a- D- gl ucose . Am Chem Soc., vol. 115, pp.
12550- 12568, 19 § pﬁ’%&/ﬁp ZTSI céél onbﬁ@ WD 91/ 09056 (1991) 35 EP
Appl i cati on No.U.§. Baentde 40@5q187'9(09$7)EP Application No. P5 164 EU

(I'nventsor: G Kegi pay PN§4&?§ 6,262,229 - 7 20 U.S. Patent No.
6,197,063 U S. Batent No ?y(é%%) 5U.S. Patent No. 6, 127,343

U.S. Patent No. 4,585 755 (1986);
EP Application No. 0 203 031 A2 (1986);

20

25

30

35

us.
u.S.
U.Ss.
U.Ss.
U.S.
u.s.
u.S.
U.S.
u.s.
u.s.
U.Ss.
U.s.
us.
us.
u.s.
Uu.s.
u.s.
u.s.
U.S.
U.S.

Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.
Patent No.

4,522,813 (1985);
4,486,415 (1984);
4,485,101 (1984);
4,435,385 (1984);
4,395,403 (1983);
4,369,179 (1983);
4,360,516 (1982);
4,358,439 (1982);
4,328,214 (1982);
4,316,890 (1982);
4,310,518 (1982);
4,291,022 (1981);
4,238,481 (1980);
4,235,886 (1980);
4,224,199 (1980):
4,211,693 (1980);
4,190,648 (1980);
4,146,612 (1979);
4,133,782 (1979);
5,506,339 (1996);



U S. Patent No. 6,083,960 U S Patent No. 6,020,349 U.S. Patent ROf jiu o
5,552,534 U.S. Patent No. 5,817,879 1990); U.S. Patent No. 5,811,512 " 'US™
Patent No. 4,904,642 10U. S. Patent No. 4,871,717(1989); U S. Patent No.

4,853,371(1989); U.S. Patent No. 4,725,577(1988); U.S. Patent No. 4,684,620

97 TSR 205, Ko 100 10000
U. S. Patent No.US, B2@n8NS 4125688 (1088; Patent No. 4, 486, 4ég4§ 1984)8 E’gtueﬁ:t
. eZt 358 4334??58%11; h{NE %E‘%“E@ eZt 328 139??882? P S Barent N
4, 360, 516( 1982)L).52Bhtest Nd?aét 218,0390(1940)358, 439(1982); U.S. Patent NoNo.
- 320 241900 Sl iod s gd 20, (1900)) U3, et N0
4,238,481 (1980).5. Ba®nt IRat410,5%5. (148@35, 886 (1980); U.S. EZ: :R: m
4 100, 648 (10807 PHEl BRI RE00% 16 6150 Tor0) |
EP Application No. 0 505 680 (1982);
EP Application No. 0 083 305 (1982);
10 EP Application No. 0 030 920 (1980);
PCT Application No. WO 88/05052 (1988);
PCT Application No. WO 90/12811 (1990);
PCT Application No. WO 97/01579 (1997);
PCT Application No. WO 91/180186 (1991);
15 PCT Application No. WO 00/75186 (2000);
U.K. Application No. GB 2,095,261 {1981); and
French Application No. FR 2,522,655 (1983).
Examples of SSTR-1 selective somatostatin agonists include, but are not limited

’1

to, the following somatostatin analogs which are disclosed in the above-cited references:
20 H-Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys-NH,;
H-D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH;
H-Cys-Phe-Phe-D-Trp-Lys-Ser-Phe-Cys-NH,;
H-Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys-NH,;
H-Cys-Phe-Tyr(I)-D-Trp-Lys-Thr-Phe-Cys-NH,;

/N
HO(CHa)-N N-(CH,)-CO-D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH,
N4

25

and
Caeg-¢(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)}-Tyr-NH;, in which the structure for
"Caeg" is
. N
>N
N/&O
-/
o
N/\/N\&

30




U.S. Patent No. 4,133,782(1979); U S. Patent No. 5,506,339(1996); 2 8 i 2005
10 15 U. S. Patent No. 4,261,885 (1981); U S. Patent No. 4,728,638 (1988);
U S. Patent No. 4,282,143 (1981); U S. Patent No. 4,215,039 (1980); U.S.
Pat ent No. 4,209,426 (1980); U.S. Patent No. 4,190,575 (1980); EP Patent
No. O 389 180 (1990); EP Application No. 0 505 680 (1982); EP Application
No. O 083 305 (1982); EP Application No. 0 030 920 (1980); PCT Application
No. WD 88/ 05052¢dt88Bxi fd?CAli /éama'tdsaetnhoagd\dﬁsts \Ys Ebeli2Bdrdinl 9282 %o acid

| t WO 97/ 01579 97 catlon . 016(1991);
PCT Appl i AP RO BB, bty sboU-COMC ol ¥Bek P Np Sceghan (.,
2, 095, 261(CLI98fb)Alaand|nEs bemeAmmlmcﬁattld essidies rEpReQer@%Bptﬁﬁ%d‘n&iQ&?kh J(Eﬁ?’fééﬂ etS
f SSTR-1 sel ect t oni e no e o0,
? he fo:gl oW gegaoCL tos 8t| g%?ﬁ&'leoﬂgaﬂﬂ/rﬁ CL s?ﬂ“B@'E(daq%He he Hl‘ioc]é 28 t ed
r ef er encesconfig@atibrCihat RhimtdPled I])nlérsp mymmmreﬁke%s@&sl‘ghated A disulfide bond

I|:I-|- g/sphghgh@ﬁf h:bdlgjlgi_é %’%‘é}?(ﬁ? &Thqr\]ﬁ%l %%0 free thiols of the Cys residues; however,
H Cys- Phe- lﬂ‘rymot)sﬁh\nm Lys-Thr- Phe- Cys- NH2; H Cys-Phe-Tyr(l)-D Trp-Lys-Th

r- Phe- Q'S'%n'ﬂl\e%is of somatostatin agonists

10 The methods for synthesizing somatostatin agonists is well documented and are
within the ability of a person of ordinary skill in the art. For example, synthesis of H-D-
Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH,, described above, can be achieved by
following the protocol set forth in Example | of European Patent Application 0 395 417
A1, The synthesis of somatostatin agonists with a substituted N-terminus can be

15 achieved, for example, by following the protocol set forth in WO 88/02756, European
Patent Application No. 0 329 295, and PCT Publication No. WO 94/04752.
Somatostatin Receptor Binding Assays

The human SSTR-1, SSTR-2, SSTR-3, SSTR-4, and SSTR-5 cDNA clones

have been described (SSTR-1 and SSTR-2 in Yamada, Y., et al., Proc. Natl. Acad. Sci.

20 USA., 89:251-255 (1992); SSTR-3 in Yamada, et al., Mol. Endocrinol. 6:2136-2142
(1993), and SSTR-4 and SSTR-5 in Yamada, et al., Biochem. Biophys. Res. Commun.
195:844-852 (1993)) and are also available from American Type Culture Collection
(ATCC, Rockville, MD) (ATCC Nos. 79044 (SSTR-1), 79046 (SSTR-2), and 79048
(8STR-3)). Based on the restriction endonuclease maps, the entire coding region of

25 each SSTR c¢DNA may be excised by suitable restriction endonuclease digestion
(Maniatis, T., et al., Molecular Cloning - A Laboratory Manual, CSHL, 1982). Restriction
endonucleases are available from New England Biolabs (Beverly, MA). This cDNA
fragment was inserted into the mammalian expressioh vector, pCMV (Russell, D., et al.,
J. Biol. Chem., 264:8222-8229 (1989)), using standard molecular biology techniques

30 (see e.g., Maniatis, T., et al., Molecular Cloning,-A Laboratory Manual, Cold Spring
Harbor Laboratory, 1982) to produce the expression plasmid, pCMV-human SSTR-1
through pCMV-human SSTR-5. Other mammalian expression vectors include
pcDNA1/Amp (Invitrogen, Sandlesy, CA). The expression plasmids were introduced
into the suitable bacterial host, E. Coli HB101 (Stratagene, La Jolla, CA) and plasmid

35 DNAs, for transfection, were prepared on Cesium Chloride gradients.

CHO-K1 (ovary, Chinese hamster) cells were obtained from ATCC (ATCC No.

CCL 61). The cells were grown and maintained in Ham's F12 media (Gibco BRL, Grand

- 10 -



HO( CH2) 2- N N- ( CH2) - CO- D- Phe- Phe- Phe- D- Tr p- Lys- Thr - Phe- Thr - NH2 25 &n@l i3 | 2005
Caeg-c(D Cys-Pal -D Trp-Lys-D-Cys)-Thr(Bzl )-Tyr-NH2, in which the structure
for "Caeg" is 0 30 N- 9 2 0 JUN 2005 Note that for all somatostatin

agoni sts descri bed herein, each amno acid residue represents t he

structure of R HCO.,. in ich Ris the side chain

Al a). Linédda B%Dgg)ec% azi’rlﬁr?l%‘t%\cew&h%s/? gei]%'s oVt BrEm: “’ﬁj@bts E(Tga%%(?é'e\ﬂﬁ'lt@ﬁ join
the 5 am renditonks. FAF fansfaktping tHeheelBnivdre suriddd I8 Sl doiRity 3 mtﬁ/s@bﬂnypla@t i ve,
it is the

f nf th d | e ormis expressly
desi gnat edbaﬁgégg'ﬁmﬁ féggﬁﬁ?ﬁ ﬁ%@agaﬁarksl&l) Lﬁei\“g g?dgﬁtn?%%%}ﬁe’é%?%ﬂ"’?slﬁ‘éfqﬁgen t he
two free tcitakiagdfic tmau@ymaseﬁatdwes)ﬁemw?mmqethod (Ausutat F 8h ol Swt‘iérmeSI S

f ts 10 T i n
e e B G MUl T
ordi nary dRICEC; |!hTCBeI\E)rt371I965 waanptiededs yast e SekctbleHmhirker at 1/10 the .
ol | ot ng CRETPIRE AR S SEORSIPR it sk 04T SRR Ripinsh el BRGe Sleby
Appl i cat i onheditegDiheddnsieated [N veyashlested fof grswtl‘alhdsérﬂleﬂtz)agfmT lsbnstainflrtghha

b ol | owi ng the
SubSt 1L Ut NS GARE0 B ARL AP e ARER B ARG e
295, alﬁdh%EaMﬂdllnd’a‘:tsamrre Nedia\\@ My@&?gZ Sonat ost ati n Recept or Bi ndi ng
As T
ha\slgyzeenedegcrl %E-g@glofﬁ:ﬁ% H(%x S 1 thr&@%gTR%é@E % {%Dgr%o}i(5

Acad. Sci .cellpgvegsaletectst pg Nahsm D@@@)ﬁalySSTCR-tetal rRNﬂamej:m,recélfrom the Mﬂls
Endocri nol Saﬁ’u obRS3.ELA4 a(IJ-MGUIang @ﬁR&&Q{Eﬁ%@@; anud, "Ed MTBEGy %rtn%

Bi ochem Res. Conmun and are ‘al’'so avaril abI e

from Aner it goﬂ*tyﬁi@f@lyt Geld Springddarben NY, APEE) amb bk védeptor bivdjng wsier('Rios .
79044 l(sss-ﬁ@rﬂ?som&%@fb@n-(ﬁ%% %banoanﬁra?\gﬁééd ﬁ%ﬁ& %)(Bresﬁ?ggﬁ% @J}gacﬁsggTR

restriction endonucl ease maps, the entire co regi on
CDNA may BRCePIQTP ute wjonally teémréieﬂeatquﬂt@rtel o uperbutleciplewing SR bimding
(Mani ati s,prdtogolet al ., Ml ecular Coning - A Laboratory Manual, CSHL,

1982) . Rest riction endonucl eases are avail able from New Engl and Bi ol abs
(Beverly, Cnge meibsangspyere prepared by homogenization of the transfected cells in 20 ml of

ice-cold 50 mM Tris-HCI with a POLYTRON homogenizer (setting 6, 15 sec). Buffer was
20 added to obtain a final volume of 40 ml, and the homogenate was centrifuged in a
Sorval $S-34 rotor at 39,000 g for 10 min at 0-4°C. The resulting supernatant was
decanted and discarded. The pellet was rehomogenized in ice-cold buffer, diluted, and
centrifuged as before. The final pellet was resuspended in the 10 mM Tris HCI and held
on ice for the receptor binding assay.
25 Aliquots of the membrane preparation were incubated for 30 min at 30°C with
0.05 nM ("*I-Tyr'")somatostatin-14 (2000 Ci/mmol; Amersham Corp., Arlington Heights,
IL) in 50 mM HEPES (pH 7.4) containing a test somatostatin agonist of various
concentrations (e.g., 107" to 10°®), 10 mg/ml bovine serum albumin {fraction V) (Sigma
Chemical Co., St. Louis, MO), MgCl, (5 mM), Trasylol (200 KIU mi), bacitracin (0.02
30 mg/ml), and phenylmethylsulphonyl fluoride (0.02 mg/ml). The final assay volume was
0.3 mi. The incubations were terminated by rapid filtration through GF/C filters (pre-
soaked in 0.3% polyethylenimine for 30 min) using a Brandel filtration manifold. Each
tube and filter were then washed three times with 5 ml aliquots of ice-cold buffer.
Specific binding was defined as the total ("**I-Tyr")SRIF-14 bound minus that bound in
35  the presence of 1000 nM. The Ki values for somatostatin agonists are calculated by
using the following formula: Ki = 1Cs, /(1+{LC/LEC)) where ICs, is the concentration of
test somatostatin agonist required to inhibit 50 percent of the specific binding of the

- 11 -




fragnent was inserted into the mammal i an expression vector, pCwW (Russell

D., et al., J. Biol. Chem, 264:8222-8229 (1989)), using standaﬁd@ JUN xjé}ﬁ
nol ecul ar bi ol ogy techniques 30 (see e.g., Maniatis, T., et al., Ml ecular
Cl oni ng, - A Labor at ory Manual, Cold Spri ng Harbor Laboratory, 1982) to

produce the e expr $215on | asni d uman SSTR-1 t hrough pCW- human
SSTR-5. O'REP9ANal | B &W@E“Bh”vé@t igrige |CHB¢%”Hét’°fb€mAl rﬁﬂﬁ‘ﬁﬂa(“p fi%r ogen,

Sandl esy, I{M)) and hecwméeé‘qaln@mrﬁ)H&ﬁé&é’tﬁm%h@tahmfrtm%%d and{odstiMg). sui t abl e
bacteri al 101 rat.agene, La Jol C%\) and plasmd 35

ho St
DNas, for PRl E{'{Q? ch?r%gﬁrat\%ragd Bljapediogtormeiqim ChI oride gradients. CHO Kl
(ovary, Chi nesenhadeterihvetibate meraemprbmﬁramd é‘ffce@@ N GhadtidieCediR. andClle 61) .

The cells nd.. mai nt ai n G bco BRL, Grand -
10° 5%5 S BB o SR i e S Rob Toatom eyt e YR EAUSEE B undier
standar d tdossatestatinl braleguesO ek tdiffsiént dhar HrRRFLERISH havB Gkl hrefonnee.

seeded at density. 1 x 106/6 m axt Scientjfic Products,
VoG o parinooE L Mot R, S B e el TR G ORI AGHPIdS @ Bne
cal ci um pftmslphm’[s&)nebel}a:kﬂmhpl telitiaymn alﬂfEtdm(lﬂre(epdimubﬁ&mal endibtheled cal gr,owﬂ?urnr ent 5

orav:neo rerbesEiethadik i Fiie ARl isdioRER: e bRy direeay

1/ 10 tive aseayse@itomﬂla)verpiongl"@nedmf asstirant p?l,?amurslanwﬁ)d&gzs (résmaahvamldn l i nes
t hat have I i tedDNA re sel.ected,.for rowthln
ot s P12 g fasyeP FasehBing 36 RBIBELGYPRe UnleHh P G istehis

(Sigma). Therapells were ring-cloned and 10 expanded in the sanme nedia for
anal ysis. Expression of the human SSTR-1 through SSTR-5 receptors in the
CHO K1 cells were detected by Northern blot analysis of total RNA prepared
fromthe cells (Sanbrook, J.E., et al., Mdlecular Coning - A Laboratory
Manual , Ed. 2., Cold Spring Fbrbor Laboratory, Cold Spring Harbor, NY,
1989) and by receptor bi nding using (1251 15 Tyr1l)somatostatin-14 as a
ligand. Transfected cell lines expressing the human SSTR receptors were
clonally expanded in culture and used in the follow ng SSTR bi ndi ng
protocol. Crude nenbranes were prepared by honpbgeni zati on of the
transfected cells in 20 Ml of ice-cold 50 "M Tris-HCl with a POLYTRON
honogeni zer (setting 6, 15 sec). Buffer was 20 added to obtain a final
volunme of 40 m, and the honogenate was centrifuged in a Sorval SS-34 rotor
at 39,000 g for 10 mn at 0-4C. The resulting supernatant was decanted and
di scarded. The pellet was rehonogenized in ice-cold buffer, diluted, and
centrifuged as before. The final pellet was resuspended in the 10 MM Tris
HCI and held on ice for the receptor binding assay.
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25 Aliquots of the nenbrane preparation were incubated for 30 mn %t[] G 2005
with 0.05 nM (1251-Tyr1lt)somatostatin-14 (2000 G /ol ; Amersham Corp.,
Arlington Heights, [IL) in 50 nM HEPES (pH 7.4) contai ni ng a test
somatostatin agoni st of various concentrations (e.g., 1011 to 10-6), 10
ng/ mL bovine serum al bumn (fraction V) (Sigma Chemcal Co., St. Louis,
MO, Mg MgEriglgnd methods| o (200 KIU mi), bacitracin (0.02 30 ng/nm), and
phenyl et h\yéfgm;@honyl fluoride (0.02 ny/ ml) The final assay vol ume was
0.3 m. The ingubations, were termnated rapid filtration through G-/ C
filters (pre- BPNaRt GuRen i %F‘ﬁﬂ/ﬂm%fﬁ@"‘f gFCRoand ﬁ?cotﬁtq'rf?@ti'uma&ndel
filtrati Omamnéﬁ@icﬁtheﬁacdiowmub@t%jwi(ﬁﬂ WEe iRl PeploFBciias Ded (LoMdM, LUKYES

bi ndj n vvas defined as the

with 5 m i ce-col d eC|
t ot al (5125§!3‘Er3q/?’ﬁ§/§%IFFaﬁ?ﬁ°r BanY *Wu@fqrfwa Lﬂa*a. $iegh Ware rskhisd Bf 1000
NM The Kistari dueﬁiIefdmfat@rcmatc@ﬁt@-ttnanoragpmfﬁ gmare cal cul ated by usi ng t he

of | tost somat de B G0 re fte% 1@%@0#%%'3&:2%%8?&? ged "

?pgm fic tfrandGiﬁg:ooBRLhEansla&lUK? Bypd N gertlh atong podine sklr:c supplemer:jts and all g
1251-Tyr 11) sopat atin-14. . s e conc ntr |ono t ra n
(0-05 ot i horTaletein el el e Saahad ot sbia Benbel She®l

r adi oI110gartabu(sOMm lnso}\). Plasticdfdri cei anrlturiérwénefarpaﬁed)by mmdtaﬁqoadnbadge,mfs),e
Formati on LP§] order to investigate the anti proliferative effects on
endothelial célls and the 5 inhibition of proliferation and capillary tube
formati on of eritodiedtatid- 1teB!%Z&@UKEcBIWZMSZOE&tB)MEHIQOCaBH\IAdngm BIM>-

di fferent n Thes

permtted ﬁ?ﬁ% o@wt/%ézrs% ﬁ\g ?%sf(grrg'tﬁ)&(;s atl %Q%nal e&ﬁ S%SW ‘Omeasure

bi - di rrensilmmtlboréWdoMﬂ@rd aN‘lA cebh) Wearpetisshadan at iockesadlitioend 0dH N aetidackel i al
cel |l gr.owt £

devel glgnenétan}arrlhm X‘%ﬁﬁgﬁgk%?’éw ‘ﬁé'lsugn [g%?gg@é‘}aw‘gto?egp% vgré/y | ong
period of tr eatTrlf’émelthQ affipifies ofribe Igedeins comegm;tst fov §1ey yarows somatostatinssues,
resenbl i ngetNe,RASR) gélsqmgggr%gh% ¢liloiiscal approach to antiangi ogenic

therapy. Material and neth ter| al s Reconbi nant human epi dermal grow h
factor (EGOMRAAdr econbi EHR-human SSE2ul ar SHddBhel | 8STR-0wt h 1T

(VEGF) wer oTe LTD (Lo UK) EG- an ECGF, di ng
with the Iﬁr@{tﬁéﬁf?ﬁﬁﬁé of ggﬁghsheet wgre recovnstglﬁt ut ed |ﬂg}(ste Q,Cﬁgﬁ

di sti12ed BMr#3014€ a condelot at i on Yohighoo pgflew. Cel | oulovur e medTle‘m 199
and medi um|9Bwothout phepql red wepghpur chasgy, from\;;?‘Oon BRL §/fai sl ey,
UK). Type A gelatin from por ci ne skin suppl ements and ot her chem cal s
not Ilstecﬁ'?"%‘?’( 8PS secti dhlWer e obtvahigBd frod®¥si gma Chemlowal Co. High .

BIM-23197C v. low v. high mod-high v. fow high
BIM-23206C v. low low v. low v. fow v. high
25 BIM-23268C high mod-high high mod-high v. high
BIM-23745C mod v. low v. low v. low v. low
BIM-23926C v. high v. low v. low v. low v. low

30
SU5416, 3-((2,4-dimethylpyrrol-5-yl) methylidenyl)-2-indolinone, was a gift from
Sugen Inc. (San Francisco, CA, USA).
Cell cufture conditions
35 The immortalized human microvascular endothelial cell line HMEC-1,

characterized by Ades, et al., (Journal of Investigative Dermatology 1992, 99: 683-690),
was maintained in Medium 199, supplemented with 10% heat-inactivated fetal bovine
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10 Louis, MO, USA). Plastics for cell culture were supplied by CogtérdUN 2005
(Canbridge, MA, USA). Somatostatin-14, Bl M 23014C, Bl M 23120C, BI M 23190C,
Bl M 23197C, BIM 23206C, BI M 23268C, BI M 23745C and BI M 23926C (each from

Bi oneasure, Incorporated, MIford, MA, USA) were dissolved in a stock
solution of O. acetic aci 15 containing 0.1%fatty acid-free bovine
serum al b&#Yn ? P%maﬁ'e@ @Hméi a@%@drw'soaﬁmwwxi Gels e sputingly

it e et S RG R G
summari zed as fol | ows; . nmpoun - 1SSTR- 1 R- ~ I R-
Sorat ost atiROSfPre ﬂ?ﬂgﬁﬁgm?‘g%vg- rﬁc%ﬁwer%ﬁ@w?feﬂ R Erties ol A&r™ frgvln-

Ei gm ow. d.@ﬁ%imﬁr;ewmeggﬁagg/ére 1n0?UMg drr:.bg@bf kﬁmuﬁnhq?éiaﬁiﬁﬁméﬁ&é%g%% QI/ oWV .

[ oWw. | owhi I wv. _hi ghnod- hi ghv. | owhig :

| 0\?\/I ow. |J5\R§’%ﬁ%&}6§9rerﬁ°8#g%ﬁ\f%%@%@@lff%ﬁ d- hi ghhi ghnod- hi ghv. hi gh

Bl M 23745 @watexicityasgay | ow. | ow. | ow Bl M23926Cv. highv. low. |ow. |ow.

- A-di . - 5- i 1), 2-jndol i ,

ot rom” sqdh il SHRSTRHERY, iy ik BRIGheh ST el BbRAT e

The i mmor F%M@eicbdﬂamnof’rioeﬂsmelsqﬂdted inegeiweihgdlatil-caxedd steiile plasif-=plates and

0b" 26 el AR Bl rod DRMRR s G R BT Bt

heat - | actadvhows, N&1°10 Dbl soreatostiiBn-12, @odhﬁs@ﬁllﬁ)ﬁnabgues,(mm(ﬁl pehi M Kl in
50 U nL [ i : I re, routinely [ in

Ve ol atn 104G %6 oSN comten B Uile e edl By RBIFS e Yoo PRl

at nospher don?2 hopGdforanod7d@tailte bés figeel )haFheeatthentst Wera sbkdtledsodhatd. 25%

ot Fhe abogs LA RRrded g R Ity LB ARG ord P T R BUR e
Cyt ot oxi civgje dinsed with rhospbate Huiffershsdline PBE).t esstester wilb tpesindaDiedd amd
si ngl gxsceldouSidd PGS BANferMcytometer.  Results are expressed as the percentage of cell
proliferation versus controls and are the mean of three separate experiments + S.E
repeated thrice.
In vitro cultures of human placental vessels
The use of the experimental model of human placental explants, detailed below,
20 received authorization by the Ethics committee of Pisa University Hospital (Protocol n.
005567).
The experimental procedure described by Brown et al., (Laboratory Investigation
1996, 75: 539-555) was followed and modified in the present study. Immediately after
the spontaneous delivery, the placenta was collected in sterile conditions and superficial
25  blood vessels, approximately 1 to 1.5 m in diameter and from 1 to 5 cm in length, were
excised. Vessel explants were placed in phosphate buffered saline (PBS) solution
containing 2.5 mg/ml. of amphotericin B and 50 pg/mL of gentamycin and were cut into
approximately 1-mm fragments. The cultures were performed in 24-well culture plates;
0.5 mL/well of a solution of fibrinogen 3 mg/mL in Medium 199 without phenol red was
30  added to each well followed by the quick addition of 15 pL of thrombin (50 NIH U/mL in
0.15 M NaCl). The vessel explants were rapidly placed in the center of the wells after
clot formation and covered by 0.5 mLiwell of the fibrinogen solution with the addition of
further 15 pL of thrombin for suspending all of them at the same level between the two
clots. After gel formation, 1 mL/well of medium 199 without phenol red supplemented
35 with 10% of heat-inactivated FBS, 0.1% e-aminocaproic acid, L-glutamine (2 mM), and
antibiotics (streptomycin 50 pg/mL, penicillin 50 1U/mL and amphotericin B 2.5 mg/mL)
were added. Vessels were cultured and treated every two days with 107%10° M
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HEMC-1 cells (5x103 cells/well) plated in 96-well gelatin-coated sidr il T
plastic plates and allowed to attach overnight. The treatnent protocol
(figure 1) was designed so that after 10 24 hours, 10-10-10-6 M
somat ost ati n-14, somatostatin anal ogues, SU5416 10-6 M+ VEG- 10 ng/nL as
positive control or vehicle were added, and glates were incubated for 72

hours (f orSomatestaiier L. sematostatinagalogues. anthalp4 Kol e @ vakide sEREGUPZE so
t hat eaCGt@@@@ﬁn%ﬁurﬁ@ﬁﬂé&%@ﬂﬁ%@% &t 2é @@ﬁs.t f.pwaez)w!/és%els@xprah% @&é of

t he experinent, cel were rinsed with fered i ne

har vest ed RNP%%@WSSPW‘E}JTAS G él‘?*@éﬁﬁ?@ﬁﬂas\h ‘E%tZaMDnélﬁﬂBWQ?ﬁ%‘%%r(Le'F@sul ts

are eXpreusharagg dvatzped s ahaderdbutddtdd toﬁiﬁwﬁgéﬁﬁél?élé on versus controls and
are the nean of ree separate experinents repeated thrice. In vitro

cul turés df”a%ﬁﬂ Y§facental vessels The use of the experinental model of
human pl acent aITrexpﬂnagéSanéiﬁé@l b@de@@b®WdesAiBed €6¢1 BEELI 2t hgr i Zaidzapeby t he

o o5 By, P Rablob B8 BB 8 e Be05GH S ol e ot or
1996, 75: Eyidfy, Egﬁﬁ)og\msfdutémceﬂlomnﬁle pRdehthefadnierit BesHr esretligitdeddy a 512
Ster | o conlAPERsmaRG e rrRH idessca g o NG ke tared] 97 oo 1.5
min djoarmmenbcanndutbr @nockssar. El@madnpicm@ Merwsaallmcbﬁeﬁbhré&ﬂgﬁh X ant's
o " or i ST PHBLEaIRy e aaBel T Suptiare maiked i ebevid Gkt >
appr oxi natEéélgrohHﬂmanaﬁmmng SGerftamywhs wirefor meraptt!e_rrﬁmmlmﬁldnn qédntificdtion
769 wi thodt fipinaee b B 5B cBr et e liurioroNrs vl ek
addi tion MHOWE dirnengionsharahrbgny-c64e Minklysls mias perfdmad td/inidaune. thd ldensigssfel

Fof mat Pon Temadf i AGRE rafle BF p2BB: Fher o iR B BulieiBh o SeRher

addi ti on @broutsjr @rlltbr255;5Nqﬂ_ wite t(abganise noff wascelas sermlitsig Iraltihe dibrin ahurat oft he
same |evely &%hgﬁg%s%g%ﬁla}ﬂs el PbSn gé@ggvel %ﬁ hf];)%r%[ﬁﬁ'nh% a wald el edgénlgrmd' um

199 wit hOLFt p I'enmen -1 nactivat
0. 1% c- anithsripr@Igindex (@l)wasgﬂafma@rﬁﬁe (2 mV), and antibiotics

(streptonycin 5, BofEL inde&Ni=Ci &:%f’btlﬁg L idah e%{]d% y’%%lero'fcis/ﬁ}ogh -5 ng/ni)

wer e ded Veﬁgfgey;ﬁ{egergp treate two da th 1010-10-6
M - 14 2 0 JUN 2 sonat ostatl n- somat ost ati n anal ogues, and SU5416
10-6 M or Reswltzpre %1<1Pre§$€d a5 the Fb@if@r@@e@bzprwv@g Ide 1S Bo/eesusiqopheient for 28
days (figut&uild . Vessel s explants were photographed on day 28 with a
phase-contrast Leitz MD IL microscope (Leica, Heerbrugg, Swtzerland) and
wer e subj ofaXEy assaige anal ysi s.

All results are shown in Table I. All somatostatin analogues at the studies
25  concentrations revealed antiproliferative activity on immortalized human microvascular
endothelial HMEC-1 cells, with a maximum effect at 107 —10® M. The positive control of
SU5416 10° M, a specific VEGF-receptor inhibitor, resulted in a cell growth block of
56.2%.
In vitro cuffures of human placental vessels
30 The explant sprouting within the fibrin matrix was characterized by numerous
microvessels around the placental fragment. Vascular cells organized radially to form
microvessels that underwent continuous remodeling (figure 3). The maximal growth of
the three-dimensional microvascular network occurred during the third-fourth week and
reached the plateau at 27 days after explant. Histologically, in the fibrin gel a subtle
35  framework of endothelial cells, that was immunoreactive for von Willebrand factor (figure

4), was observed (figure 5). In most of the cases the microvessels showed an initial
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PRI 5

5 I mage Anal ysis The i mage anal ysi s procedures descri bed by Bocci atl alliy 2005
(Cancer Chenot herapy Pharmacol ogy 1999, 43: 205-212), were adopted for the
present study. Briefly, photographs obtained fromthe placental fragnent
assay were digitized in a 512 x 512-pixel matrix, using a color video
canera TK-1280E (JVC, Tokyo, Japan) and a 10 m croconputer processor.

Di gi ti zed lpnem;un @heidhe lupesuiuss alesend andhioglyrersiothetial mells vt obsgingydl (BigureThe
true col orgyi mage anal ysi s software package KS 300 v.1.2 (Kontron

El ekt roni kK "GrbH, Echi ng, Cer mamy%j was run for interactive manipul ation,
quantification Tf@fm@f%c@mg@gﬂ‘%ﬁ thgalacentsll pedante an teelredayi of theatilbrasi ons
were set winbiinan i8Rl & Aofbar, KR, gifen%ﬁtb%e%?gqe@%a%ﬁ%% En@ARINF LIS

perfornmed to nmeasure the density he 1 na at was in the range of
0- 255, Swhdfa dhaplgcentalcruiipndewsaekiagmenisean efserggranpraymatsly o6 Hensisthnni t e
(absence ofay\AEAUKAISIERNESIc0A (rinkan'crdl)koBUigus 6 D9f bl acental vessel

explants the nean gray |evel of the sprouting area was neasured and the
sprouting i ndex NeSPIPEliReN@Lfialreln the adiity g porgatopiatinn analpgdssy e capiliaries

ar ea/ mean $pfalis i€l sudimarizeauihi able A0 acQRNP ehbiFRL Rith HMS dHafidub | ando.
Resul ts arse%g‘ggressed as the percentage of sprouting index +/- S E. versus

control s. | Were ShouoR igurse 4d8ay6ie |the daanpum fiectenwers sewrabbP®l . Al

sog_at omlt a}g;iagztaoalnew?szx_r?s@h@v@m ?§ﬁenﬁﬁhi%m%ﬂe@t§/iir98f’rorfget}éﬁﬂhxﬁﬂtnaeng;h a

ant 1 prol | rati v aCl |l VI on r Zed hunan m Ccrov cul al endao ella

PNEC 1 eIty e SEonasvEY et R 1 20h 50107 Hrp e Sahbdpt Ml St o

of  SU541Gohdpatedvo untepidi donGoNEGCEUGS 06 ah® bositNg &dritrerl, redulsd lii 821910 . 2%cel |

growt h bl o %IO{ 56. 2%,‘. I n v'bm cul tures of human pl acental vessels 30 The
S S8 goenR ooy

expl ant s fifia i‘brin matrix was characterized by numerous
m crovessel s around the pl acent@rHERWMBODIMERTSUl ar cel | s organi zed

radiall.y to for 1 crovessel s .t hat under t  continuous remodeli figure
35 THE et el 15 BURGPTS, COEHIION og. PRSTe N hat SAeE o ARyl Bk
occurred donentign.tiheill blkeiapgafent) hblvewsrethaavatiatioesadechotifieatiphaegbeanadrtoday s
after explant [ 0gi.ca ' he fibhri | a.subtl fr. rk of
endot hel i éﬁ@é%vleﬁls'&"S'hgﬁlh\%aétw%ﬂoérfe%)&% VléaIoo?%/%ﬁdwr]%%e%r%ﬁt&ef@@%| .
(figure Auchwatodimsenty ek gl$a withie tHe) scopa ohhstfollofvirighdaicases t he mi crovessel s

showed an initial - 15 2 0 JUN 2005 lunen; in other the |unen was absent

and only endothelial cells were observed (figure 5).
20 Whatis claimed is:
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The m croscopic picture of the placental explants on the first day (pf F‘J']@'nf-g
culture is shown in figure 6 A (bar, 2 nm; the appearance of the
outgrowm h of endothelial cells 5 fromthe placental cultured vessel
fragnent was observed approximately on the sixth day of culture

(Sl =0. 0550. 004 (nm nean gray) x 100; figure 6 D). The experinental data on
the activity of somatostatin anal ogudd-AdMScapillaries sprouts were
sumarized in Table Il. Cultures treated with SM5S anal ogues and SU5416
were shown in figures 7-16 where the nmaxi numeffects were shown. BIM 10
23926C and Bl M123743&erdacsgmadosdatipdyrant reashidpiagorist ipthepeanyadturef Bong-t er m

treat nent metﬁ&‘?ﬂ(erﬁ ?o?r%é ﬁgatmeﬁtséﬁggédffr olifeBtidr |n%zea@%r%h%3% 6M and 42.84

5.6% at 10- ntreated contr t he
posi ti ve @@mamﬂtatmrtﬂ:sqﬂ feé?@ptqn aganisiina pomatestatin type-bregepioesrieciive gonist 10- 6

M OTHER %@gla'\ﬁW%sé%a'ﬁ@nM%ﬁEQb&ﬂai@‘é‘t’%‘ﬁﬁ't;}b%H%cQﬂér ngrH k86 the

speC| fic enbodi ments of I nvention r‘é)aren however, that
vari at i ondYRend serpaioptalinrecsater ihay issd lepstit0 fies lese thamiisri fasreachiot het he

at t ai nmentgoiatc@tR 1Ae-al 2R
enmbodi rrentss? gre al sgdevm ttkpéaé tgﬂfgﬁwg%ﬁa@f& 39{0r§ P%Vﬂdgaﬁgﬁ g?%m 20 V\Wat S

cl ai med i dypeo rgcenti %@ﬁ%"@%%‘slmtlb%@ Five- Fé!“es%h%'PoEde{YF‘rT hifpe-Tir-MNekept or
agoni sy in the manufacture of a nedicanment for the treatnment of vascul ar
proliferation in a patient wherein said 5 somatostatin type-1 receptor
agoni st is a sdmat ost't ¥5¢ BSAPEINT (REl8H JrwRarBhe RO U YPRrAVESRPIY Ki of
| ess t han gé|g¢Mé‘@gon1j5m% somat ostatin type-1 receptor and having a Ki for the
type-1 somatosta nre t 10 times less than its Ki for

e
each of the s %gpﬁt a-b%lj§“ﬂﬂrfﬁ@ (§VS@ pe-4, and type-5 receptors
provi ded that theysonaifortbiTmlLyd-8@ePie-CeSRpLOr sel ective agonist is not

H D- Phe- Phe- Ph Tr 0 2. The use according to claim
1 wher®in the :}2)%?5,5??& -Frﬁd‘é(sq_hfgbg%rj\' %el ective agonist is :

H Cys- Phe- Phe- Bi-Cyp-Phgshyl{hrD-Phek @y BrarMtie-Cys-NH,;

H Cys- Phe- Phe- DTrp Lys- Ser - Phe- Cys- NHz 15

H Cys- Phe- Tyr - Lys Thr - Phe- Cys-

H- Cys- Phe- ﬁ@ %ﬁ) rp-L (EFHrzl@QeD@J"@ Nhﬂfh%@(TcﬂiaYQ-Tmr-Phe-Thf-NHz

N- ( CH2) - CO- D- Phe- Phe- - D Tr p- Lys- Thr - Phe- Thr - NH2 )
Caeg-c(D- Cys-Pal - D-Trp-Lys-D- Cys) - Thr (Bzl ) - Tyr- NH2; or :
3- ((2, 4- di net hytangrd(DlCys-Bd1D-TeL sl D-Oesy THrtEA ) TENH, NeMe;

3~((2,4-dimethylpyrrol-5-yl) methylidenyl)-2-indolinone;
20  or a pharmaceutically acceptable salt thereof.

3. The use of claim 2, said method comprising administering a
therapeutically effective amount of a compound according to the formula:
Caeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH;;
25  or a pharmaceutically acceptable salt thereof.

4, The use of any one of claims 1 to 3, wherein said vascular proliferation
comprises angiogenesis, restenosis, endothelial cell proliferation, smooth muscle
proliferation, or new blood vessel sprouting.

30

5. The use of any one of claims 1 to 3, wherein said vascular proliferation
occurs in a disease or condition comprising an autoimmune disease, arthritis,
scleroderma, cancerous tumors, corneal graft neovascularization, diabetic retinopathy,

hemangioma, hypertrophic scarring, or psoriasis.
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20 or a pharmaceutically acceptable salt thereof. 3. The use oféébai Wn_
said nethod conprising admnistering a therapeutically effecti Un ¢gf
a conpound according to the formul a: Caeg-c(D Cys-Pal -D Trp-Lys-D Cys)-Th
r(Bzl)-Tyr-N H 2; 25 or a pharnaceutically acceptable salt thereof. 4. The
use of any one of clains 1 to 3, wherein said vascular proliferation

conpri ses angi ogenesi s, restenosis, endothelial cell proliferation, snooth

nmuscle prolif GH' at i Ofhe Qo di %Bh@gfjclgﬁﬁs 0 §915I’%lr'éq(1'§9id vaScutar pHifterdfién RF any

one of clains o 3, wherein sald vascu proliferation ccurs 1n a

di sease or'”%@ﬁfﬂ"q P'b%S@@ﬁﬁ@ﬂMéWr?@Q@ﬁlaétﬁQﬁlamﬁ)h@%@i sease, arthritis,

scl eroderma, cancerous tunors, corneal graft neovascul ari zation, diabetic
retinopathy, hemangi ona, h pertrophlc scarring, or psoriasis. - 17 20
JUN 2005 6. Thée-use ey OfHY @t @l dlairs Tta 3 wherpiResald vassriag pulteeationr

proliferatdcelisif a H@@béi,eﬂlt codriitn c%?ﬁ&%ir@ﬁﬁ%é’“g@ﬁh@&ﬁé@ﬁ%a%%&% QJrc&ﬁaAM
shunt. 5 7. The use of any one of clainms 1 to 3, wherein said vascul ar

proliferatdIgRiceRIEN%S in a di sease or condi t| on conprising warts,
granul omas, - Kaposi's sarcoma, or allergic oedena. 8. The use of any one of

claims 1 to 3, wherein said vascular proliferation 10 occurs in_ a disease
or condition cdhpri siNfgUshefoiRy e daimgyk ta hownesainl saift ¥ascHi Plifssationg, or

fol licugl aroceyst m a9disdhe usez:oaam@rmycoﬂwsmb ctioifetdosisd FefbisRl itsrtied
vascul ar ﬁ&le%#fer a{%{on occ in a disease or condition conprising

reti nopat NPk 'FHF’I'FXﬁ chor0| dopat hy, macul ar 15 degeneration, or
age-rel ated nacul ar degeneration. 10. The use of any one of clains 1 to 3,

wherein said v | ar prollfer ian urs in a.disease or._condition
Conpri 5i g sol [ 1PaHseS! Sk Akl 0P Wiyt RS PRIGEIO R onas,
neur of i br amasdisd¢asachaondition emrkmiﬁut’g reiiogany of gematlrioehoop¥hg ameiuhr

angi 0 gnesdse%e grg ue neova StF‘g ar i at| on agt her oscl erosi s, coronary

col | at'er al Afe af 286194 rg?qeéwrer Y8nous mal f or mat | ons, ischemc
limb angi ogenesis, corneal gr aft rejection, Gsler-Wbber Syndr one,
rubeosi s, neov r e fibropl asi a, diabe

reti nopat hy, d?ﬁﬁihl%cusﬁagovggggﬁ%rl zjﬂ'r%anptto f3r %‘F[ﬁ’ Sa\?a’éﬁ?ﬁw%gﬁ(’&gr@hon
hemat opoi excyrs inaulistbse oy cargiieh rcoaiprising splicatummt etﬂmometaatas@5bmgrann‘mr

di sease (Ragh&|e rﬂ:}u @'Lé@ %‘é Q)tflgl%ﬁ?afs pﬁgct.ho?na% % marp%? (;[rq%rﬁarclptq §”U'Q§‘%Lﬁt gd

ul cer, psorrasis, andi ec asra psorrasis, heu
di seas@ |rnycg:gtd|aﬂa| angiogenesis, plague neovascuianzatlon atherosclerosis, coronary

collaterals, cerebral collaterals, arteriovenous malformations, ischemic limb
angiogenesis, corneal graft rejection, Osler-Webber Syndrome, rubeosis, neovascular
glaucoma, retfrolental fibroplasia, diabetic retinopathy, diabetic neovascularization,
fracture, vasculogenesis, hematopoiesis, ovulation, mensiruation, placentation, cat

25  scratch disease (Rochele minalia quintosa), peptie-tleer,Helicobacterpyloriassociated
dleer, psoriasis, telangiectasia psoriasis, rheumatoid arthritis, Crohn's disease, intestinal
adhesions, scarring, hypertrophic scars, keloids, telangiectasia, hemophiliac joints,
angiofibroma, or wound granulation.

30 11. The use of any one of claims 1 to 10, wherein said somatostatin type-1
receptor agonist is disposed upon or within a vascular stent.

12. The use of claim 11, wherein said somatostatin type-1 receptor agonist is
provided as a component of a slow release formulation.
35
13. The use of claim 11, wherein said somatostatin type-1 receptor agonist is

provided as a component of a polymeric composition.
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adhesi ons, scarring, hypertrophic scars, keloids, telangiectasia,

henophi liac joints, angiofibroma, or wound granulation. 30 11. Thé ysg mfos
any one of clainms 1 to 10, wherein said somatostatin type-1 receptor S
agoni st is disposed upon or within a vascular stent. 12. The use of claim
11, wherein said somatostatin type-1 receptor agonist is provided as a
conponent of a sl ow rel easeABSTRACAtPOAHEIVSCEOSTIRE use of claim 11,
wherein said somatostatin type-1 receptor agonist is provided as a
conponent of a polyneric conposition. - 18 20 JUN 2005) ABSTRACT OF THE

DI SCLOSURE PHARVACEUPHARM TSIAL CAMROSITIONSIWHICH INIBITUL AR

PROLI FERATI ON AN Aeliiof SRAISFeRRFISPRND RFHBLASE Wse fiYiaRkben el ates to
a nethod of treating vascular proliferation in a patient in need thereof.
The mefhod includes the step of adm nistering a therapeutically effective

amount of a tyPRRlEURIRIhAH PRI Slmdfod 3 HeltRly Watular proliferation in a
patient in need thereof. The method includes the step of administering a therapeutically
effective amount of a type-1 somatostatin agonist to said patient.
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