TI TLE: NOVEL- -PEPTI DE, A METHOD FOR .| TS PREPARATI ON AND A PHARI\/ACE‘U?‘]%‘KLIP”
GOVPOSI TI ON CONTAI NI NG THE PEPTI DE FI ELD OF THE | NVENTI ON 5- The

invention relates to a biologically active peptide; a novel pharmaceutical
conposition containing the peptide; a nethod for preparing the peptide; :
and, uses of the peptide. BACKGROUND OF THE | NVENTI ON Hor nones are known to.
.control the netabolic processes both in 10 growi ng and mature '
organi sms. Peptides often act as hornoneg. They are not only hornonally

active thensel ves but regulate the act.ion of other hornones, which control

conpounds 15 11 m A LENG BEEREPDE ARt mor Bl EET RREPARATION AR
devel op nethods f @EHARMACEUTIEAL COMPOSETIGNCEONTAINING THEREPTHDE
peptides, which are nore active than their natural anal ogues (EP 0136720,

1984; EP 0137904, 1984). Moreover, new peptides have been synthesized,

which are absent iggibFof N [QVe unique properties. Among them
there is a special group | ally active peptides directly or -
indirectly controlling Theeimodritaoon 26lates tofa hiologimdlys activapephtitlegrawidvel

hor nrone. Sone of these active peptides increase, the growmh hornone |evel in
bl ood (PCT 8o/ 071 PRATRsEutisel comaegben’ sosiining |theoPRRAdES ipethod (fer

hormone (FR 22357 Qkepd S thé Pepde ¥, 18&70f the peptide.
BACKGROUND OF THE INVENTION

Hormones are known to control the metabolic processes both in

10.  growing and mature organisms. Peptides often act as hormones. They
are not only hormonally active themselves but regulate the action of
other hormones, which control the vital activity of the organism.
However, the potential of such natural compounds is limited. Therefore,

- many scientific laboratories have tried to develop methods for preparing

15 synthetic derivatives of natural peptides, which are more active than
their natural analogues (EP 0136720, 1984; EP 10137904, 1984). Moreover,
new peptides have been synthesized, which are absent in the .o.rganism'
but have unique properties. Amdng them there is a special group of
physiologically active peptides directly or indirectly controlling the action |

20 of hormones such as the growth hormone. Some of-these active peptides
increase the growth hormone level in blood (PCT 89/07111, 1989; PCT
91/16923, 1991) while others suppi'ess the hormone (FR 2235701, 1978; FR
2532308, 1982). | , ) |

A peptide which activates the growth of the epiderrﬂal layer in

25 - man (PCT 90/13570, 1990), and a metal-containihg peptide, which has a
significant stimulating effect on hair growth in warm-blooded animals
(PCT 91/07431, 1991) have been synthesized. Another peptide analogue
has been reported to facilitate hair removal in animals (FR 2487677, 1982).

Different peptide compositions evidently make it .possible.to

30 control metabolic processes. The most promising task is, however, the

'development of compounds and preparations with many-sided actions.

At present, there are only a few peptides with comprehensive



A peptide which activates the growmh of the epidermal |ayer in 25 man
(PCT 90/13570, 1990), and a-.netal -containing peptide,” which has a - _
significant stinmulating effect on hair growmh in warm bl ooded ani mal s (PCT
91/ 07431, 1991) have been synthesized. Another peptide anal ogue has been
reported to facilitate hair renoval in animals (FR 2487677,. 1982) .-

D fferent peptide conpositions evidently nmake it possi-ble to 30 control
met abol i ¢ processes. The nost prom sing2ask is, however, the devel oprment
of conpounds and preparations with many-sided actions. At present, there

are only a few peptides sy Felolyaols ' 5 ' ' 1athe
anal ogue of the P%tgtlgg(i g%c%a&éescf itﬁggrﬂl%%d%‘.es?f at gﬁtg &k%.gnfé g%ﬁér%téf ﬂ%f%s'
pepti de synthesi zaterd Nos4,68028.i Thelpeptiatessynthesizedd asdgscritfedusethd patent
properties. Its agts as a bipstiqmulator,. and, has an apal gesi,c. ef f eGt

o ar to that ofid pescor gseril pRbsertief it 'aita ds ot Divstan i anschas an
i nportance of syntdnabdesicéffdeeRirhii®stoMHal dFRhSptihé ke properties.
Unfortunatelg, the production of norphine- |iKe conpounds from natural
sources is I?mted by tManystisdieschaye showndhadmpostange iof gypthesizing peptides
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like compounds from natural sources is limited by the complexity of the
manufacturing processes (US 4,042,682, 1977). This circumstance became
a reason for créating an arsenal of synthetic analogues (US 4,681,871, 1987;

10 EP 0112036, 1983; EP 0221019, 1986).

Some opiate-like peptides have become known and clinically used
in the treatment of brain ischemia (DE 3447720, 1985; US 4,684,624, 1987), -
for pain relief in pregnant. women (EP 0099173, 1984), and only as
analgesics. They are réported to be especially effective when used in

15 - combination with conventional drug therapy in many diseases (EP
- 096592, 1983; EP 0099286, 1984; US 4,123,523, 1987).
S However, the known synthetic peptides cannot completely satisfy
all medical requirements, since they do not have the necessary
combination of properties, which would _ increase their effectiveness.
20 . Furthermore, many of them are effective only in large doses that can
‘cause side effects. _
- SUMMARY OF THE INVENTION

The present inventor has identified a peptide which has a wide

range of biological action. In particular, the peptide has been found to

25 - influence physiological processes such as weight. gain, activities of the
epithelium growth zone, hair growth, wound healing,'and to stimulate
repara_ﬁve and anabolic processes, and exert analgesic effects.

Broadly stated the present invention relates to a pepﬁde of the

formula I ,
30 | * X-Tyr-Y-Phe-Z-A I

wherein X is hydrogen, "arginine, D-arginine, ornithine, D-ornithine,



10 EP 0112036, 1983; EP 0221019, 1986). Sone opi ate-li ke peptides have
beconme known and clinically used in the treatnent of brain ischena (DE
3447720, 1985; US 4,684,624, 1987), for pain relief in pregnant wonen (EP
0099173, 1984), and only as anal gesics. They are reported to be especially
effective when used in 15 conbi nation with conventional drug therapy in
many di seases (EP 096592, 1983; EP 0099286, 1984; US .4,123,523, 1987). .
However, the known 'synthetic peptides cagnot conpletely satisfy all nedical
requi renents, since they do not have the necessary conbi nation of '

properties, which | d & neGE Ik eff ect] : . s FURS ; ,
many of themare elpg{é& P\/([ys %ﬁ%ﬁl{ﬁgﬁg&rgg‘%ﬁgfééf{}%ﬁggﬁ%ezh%tgﬁgle&é il%gﬁg‘?@é\g S.
SUMMARY OF THE | NVENT ity fdsingyr ¥sisnD-alanin, dD-viadine d2deudinedDaispleptcime D-
whi ch has a w de range oI hi ol ggi cal action.. In rticBIar .1 he_pe tideﬁas
been found to 25 PheRylp %ﬂ%'e?%ﬁ%?réglfb‘?'cﬁrtrﬁ%‘%g%s SPEHng %?%P‘Re'g “n,
activities of the gpi ig):rgg’ h ir6life oMt no- '

to stinulate repargﬁ?élgﬁgh ngﬁiﬁﬁgﬁ glcr:oe egl,lﬁ%nd fgét%anaﬁg illctgste%@,
effects. Brofdly sPDamethiohineriddysine; Mi-homenrgining: d2-argining eprhigiidine,t Pe

formula I 30 : i . . X-Tyr-Y-Phe-Z-A . ] . wherein X
i s hydrogen, argi nisRartio agigy nPrgdutanis tam#rep-é:%mmem D-orthme; Phe is

phenylalanine; Z is alanine, Djalanine, valine, D-valine, leucine, D- -
leucine, isoleucine, D-isoleucine, phenylalanirie, D-phenylalanine,
-asparagine, D-asparagine, _glyciﬁe, ;glutamine, D—glutamfne, tryptophan, -
10 D-tryptophan, proline, D-proline, serine, D-serine, threonine, D--
threonine, tyrosine, D-tyrosine, hydroxyproline, D-hydroxyprdline,
cysteine, D-cysteine, cysteyl-cysteine, cysteiﬂe-D-cysteiné, D-cysteine-
cysteine, D-cysteine—D-cysteine, methionine, D-methionine, lysine, D-
lysine; arginine, D-arginine, histidine, D-histidine, aspartic' acid, D-
15 aspartic acid, glutamic acid, D-glutamic acid, B-alanine, D-_B-alanine,
ornithine, or D-ornithine; and A is hydroxyl or substituted amide (C; -
Ca).
Thejinvention also relates to analogé of the peptides. of the
invention and cyclized péptides. The term "peptide” or "peptides” used
20 herein includes these analogs and cyclized peptides. |
The invention also relates to a pharmaceutical composition
comprising one or more peptides of ‘the invention and a
pharmaceutically acceptable carrier. - )
The invention still further relates to the use of a peptide of the
25 Fofmula I to modulate physiological pfocesses such as weight gain,'
activities of the epithelium growth zone, hair growth, wound healing,
. and to stimulate reparative and anabolic processes, and exert analgesic
effects. , -
Further, the invention relates to a method of modulating
- 30 physiologicai processes such as Weight gain, activities of the epithelium

growth zone, hair growth, and wound healing. The invention also



| ysi ne, D-lI'ysine, honoarginine, D-honmoarginine, citrulline, D-citrulline;
Tyr is tyrosine; Y is D-alanine, Dvaline, Dleucine, Disoleucine, D -
phenyl al ani ne, D-asparagi ne, D-tryptophan, D-proline, D serine, D

t hreoni ne, D-tyrosine, D-hydroxyproline, D-cysteine, D-cysteyl-cysteine, 5
D- net hi oni ne, D-lysine, D-honoarginine, D-arginine, D-histidine, D
aspartic acid, D-glutamc acid, [err] or D-ornithine; Phe is phenylal ani ne;
Z is alanine, D-alanine, valine, D-valing- |eucine, D I|eucine, isoleucine,
D-i sol euci ne, phen'yl al ani ne, D-phenyl al ani ne, asparagi ne, ‘D aspar agi ne,

gl yci ne, gl ut ami ne, e&?ég wg% &f Xtﬁhﬁpa@\% lhe&;%ratwe B”\(? ra¥18{>8ﬂop gpﬁegge%géﬁﬁé

D-proline, serine, seri _ reon ne oni ne, tyrosine

hydr oxyprol i ne, Dé)gadnngymalglesm@ffecgsst ei ne, D-cysteine, cysteyl-cysteine,
cyst ei ne- D-cyst ei ne, st ei.ne- st ei ne, cE>a6{$/st ei ne- Dc%st ei ne,

net hi oni ne,” D- et hi on| n qrygl?]ﬁgs, atpres; and advantages obthe presend invention _

hi sti dine, D-hi stlmlm I
acid, D-glutamc aci E@?qﬁgﬁfﬁfrﬁg &(iﬁ ?ﬁl%vrﬁg[aai@%glbﬁcdé}%hﬁuoﬂh%rﬁ({%tgfi

or substitutBd ani b 4 rf}totidehpmwnr,l that the odeteiled e‘lﬁscnpanalaxgis thé. speeific
popt dee of i | kiR e HRERE BRRLLLE i hErh o P Bt wes
' given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed description.
10  DETAILED DESCRIPTION OF THE INVENTION
As mentioned preiriously,- the present invention relates to a
peptide of the formula I |
| X-Tyr-Y-PheZ-A 1
wherein X is hydrogen, arginine, D-arginine, ornithine, D-ormthme,
15 lysine, D-lysine, homoarginine, D-homoarginine, citrulline, D-citrulline;
Tyr is tyrosine; Y. is D-alanine, D-valine, D-leucine, D-isoleucine, D-
phenylalanine, D-asparagine, D-tryptophan, D-proline, D-serine, D-
threonine, D-tyfosine, D-hydrolxyproline, D-cysteine, D-cysteyl-cysteine,.
D-methionine, D-lysine, D;homoarginine, D-arginine, D-histidine, D-
20 aspartic acic_l, D-glutamic acid, D-B-alanine, or D-ornith_irie; Phe is
phenylalanine; Z is alanine, ].I)-a'lani_ne, v_aline, D-valine, leucine, D-'
leucine, isoleﬁcine, D-isoleucine, phenylalanine, .D-phenylalaninel,
asparagine, D-asparagine, glycine, glutamine, D-glutamine, tryptophan,
D-tryptophan, proline, D-proline, serine, D-serine, threonine, D-
25 threonine, tyrosine, D-tyrosine, hydroxyproline, D-hydroxyproline,
cysteine, D-cysteine, cysteyl-cysteine, cysteine-D-cysteine, D—cysteyi-
cysteine, D-cysteine-D-cysteine, methionine, D-methionine, lysine, D-
lysine, arginine, D-arginine, hisﬁdine, D-histidine, aspartic acid, D-
aspartic acid, glutamic acid, D-glutamic acid, B-alanine, D-B4alanin§,
30 ornithine, or D-ornithine; and, A is hydroxyl or substituted amide G -

C3). A preferred peptide of the invention comprises Arg-Tyr-D-Ala-Phe-



The invention also relates to a pharmaceutical conposition conprising one
or nore peptides of the invention and a pharmaeceutically acceptable
carrier. The invention still further relates to the use of a peptide of the
25 Formul a | to nodul ate physi ol ogi cal processes such as wei ght gain,
activities of the epitheliumgrowh zone, hair growth, wound healing, and
to stinulate reparative and anabolic processes, and exert anal gesic
effects. Further, the invention relates5to a nethod of nodul ating 30

physi ol ogi cal processes such as weight gain, activities of the epithelium
growt h zone, hai rGlg{.lowt.h; and wound healing. The invention al so ‘rel ates
to a nethod of stifrulating reparative and anabolic processes, and exerting
anal gesic effects. O Abe folpwing stdretardrabbrevidtiads ot #ye andho tdeid pesidass

Shoul d 5 " be GAOERE] B ERb IBF SPPRGEORE Bt af R E3E | BRSLAGPT he
s chi fic egamol eas jtilcleaciopct'm?at gmemlarc%tcﬁ;;rpﬂe e@.eﬂ&mﬁaﬁﬁe;ot;ly hg};}dﬁv@;nﬁi@n
gi ven way of illustration only, since various changes a
modi fi cati dhs w rAvstidine Upi-ripeleusinesbype lyfineiHeeu niesninenMet  methionine;
Asn - asparagine; Pro - proline; Gln - glutamine; Arg - arginine; Ser -
serine; Thr - threonine; Val - valine; Trp- tryptophan; .Tyr - tyrosine; and
Orn-ornithine. '
The peptides of the inventiori'mgy also include analogs of the
10 peptide of the Formula I which may include, but are not limited to the
peptide of the Formula I containing one or more amino acid insertions.
Amino acid insertions may consist of a single amino acid residue or
sequential amino acids. Analogs of the peptide of the invention exhibit
the activity characteristic of the peptide and may further possess
15 additional advantageous features such as increased bioavailability,
| | stability, or reduced host immune recognition.

The invention further includes cyclic derivatives of the peptides of
the invention. Cyclization allows the peptide to assume a more favorable
conformation. Cyclization of the peptides may be achieved using

20 techniques known ‘in the art. In particular, disulfide bonds may be
formed between two appropriately spaced components having free
sulfhydryl groups. The bonds may-be formed between side chains of

~ amino acids, non-amino acid compdnents or a combination of the two.
" "The invention also includes a peptide of the invention

25 conjugated with a selected protein, or a selectable marker (see below) to
produce fusion proteins:

Peptides of the invention may be converted into pharmaceutical.
salts by reacting with inorganic acids including hydrochloric acid, sulfuric .
acid, hydrobromic acid, phosphoric aci&, etc., or ofganic acids including

30 formic acid, acetic acid, propionic acid, glycolic acid, lactic acid, pyruvic

acid, oxalic acid, succinic acid, malic acid, tartaric acid, citric acid, benzoic



apparent to those skilled in the art fromthis detail ed description. 10
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As nenti oned previously, the present
invention relates to a peptide of the formula | [err] wherein X is
hydrogen, arginine, D-arginine, ornithine, D-ornithine, 15 | ysi ne,

Dl ysine, honoargi nine, D -homparginine, citrulline, ‘D-citrulline; Tyr is
tyrosine; Y is D-alanine, D-valine, DIleucine, Disoleucine, D

phenyl al ani ne, D-asparagi ne, D-tryptoph&n, D-proline, D serine, D

t hreoni ne, D-tyrosine, D hydroxyproline, D -cysteine, Dcysteyl cyst ei ne,

D- met hi oni ne, D'a\éf d%ﬁhc Qﬁgaﬁ?{e”ﬁ?&ulg?{ﬂﬁ' Elhe I ac15)]§ 20

aspartic acid, D-glutam orn|t al ani ne;
Z is alanine, D alani e peptides, oﬂ]heahvem,loﬂ Lo (207 beprépafedumm@reamlbmant ne,

0 sohevetre, Prepd e iy SRS LR IR AR BG, © SSPRAENI e

D-proline, seringnybh@6h mly Hehfrﬁ‘:@i‘g&%te@m Zoknown! MaB@8} Ffto aur@@re@ion
D-tyrosi ne, hydroxyprol i ne,” D-hydroxyproline, cysteine, D-cysteing,

cysteyl - cys5 ei ne vemym ensyiyres gpq% expresg e@qqtgi,qq Suitable expressmn
Yo o LD Y S LFdchSes FRITAL Bl Sz HIPHAAY' BF colhfld lalnids/ ¥ Frodified

argi nine, D-argin hi's aspar as ar
acid, glutamc aOvldusdQ-.ﬂi ldngmis: tl@é: ivelctol 4 r‘cbn{;ﬁltlb]e 3dth the host téll IiltSed.O'lI‘he

[D-ornithine; and, ex%rlessmgr){ C\irzagt)c())rlsl, cgﬂtafﬁjgsﬁdcie‘ﬁ %gxda mo(fecu[lee Earrrlodmg a peptide of
the invention and regulatory sequences necessary for the transcription
10 and translation of the inserted protein-sequence. Regulatory sequences
may be obtamed from a variety of sources, such as bacterial, fungal, viral,
mammalian, or insect genes (Seé the regulatory sequences described in
Goeddel, Gene Expression Technology: Methods in Enzymology 185,
Academic Press, San Diego, CA (1990). The selection of regulatory
15 sequences is dependent on the host cell chosen, and may be readily
| accomplished by one of ordinary skill in the art. Sequences, including an
origin of replication, additional DNA restriction sites, enhancers, and
sequences conferring inducibility of transcription may also be
incorporated into the éxpression vector.

20 , A selectable marker gene which facilitates the selection of

— ~ transformed or transfected host cells may also be included in the

recombinant expression vector. Examples of selectable marker genes are

genes encoding proteins such as G418 and hygromycin which confer

resistance to certain drugs, P-galactosidase, chloramphenicol

25 acetyltransferase, and firefly luciferase. It will be appreciated that the

| selectable markers may be introduced on a separate vector from the
-nucleic acid. - |

Genes may also be included in the recombinant expression vectors

which encode a fusion pbrtion which provides. increased expression of

30 * the recombinant peptide; increased solubility of the recombinant peptide;

and/or aid in the purification of the recombinant peptide by acting as a



C3). A preferred peptide of the invention conprises Arg-Tyr-D Al a-Phe-
-5 - @y. The follow ng standard abbreviations for the am no-acid residues
are used throughout the specification: Ala - alanine; Cys - cysteine; Asp-
aspartic acid; du - glutamc acid; Phe - phenylalanine; Ay - glycine;
5 - histidine; Ile - isol éucine; Lys - lysine; Leu - |eucine; Mt -

nmet hi oni ne; Asn

- asparagine; Pro - -proline; An - glutamne; Arg -

H s -

arginine; Ser - serine; Thr - threonine,._ Val - valine; Trp- trypt ophan; 'Tyr

- tyrosine; and
I ncl ude anal ogs
but are not Iim

aci d residue or
I nvention exhi bi
further possess
bi oavail ability,

O n-ornithine. The peptides of the invention nmay al so

f th - ide of the Formula:l whi .i_ncl ude,
Rear'd g stniy PREBSFoR I EBrRTAY £ comliKn S et %
anino aci.d i nser hiagbe irfSetted CAllbw BepiratioRSof e 1eedmbitardpeptide b M

sequential amno acids. Anal ogs of the peptide of the
fusion poEtion jafter prification;oftthe Tysionnprateist i de and fmay-

st ab

no

15 ﬁ.?ét%;!}lﬂﬂiﬂﬁﬁﬂ eRONANGLAIGEUST bR BeCiheRiiilbedSink Y RBSFY

, Or re I mune recogni ti

i nvention Burt hecell taprddace g drarsfomnamahosteelloTransformphi Hest adlls include

" prokaryotic and eukaryotic cells transformed or transfected with a

10

recombinant expression vector of the invention. The terms

"transformed with", "transfected with", "transformation" and

"transfection” include the introduction of nucleic acid '(e.'g. a vector) into

a host cell by one of many iechniques known in the art. Examples of
methods for transforming and transfecting host cells may be found in

Sambrook et al. (Molecular Cloning: A Laboratory Manual, 2nd Edition,

. Cold Spring Harbor Laboratory press (1989)), and other laboratory

15

20

30

textbooks.

~ Suitable 'hc_)st cells include prokaryotic and eukaryotic host cells. In
particular, the peptides of the invention may be expressed in bacterial
cells such as E. coli, insect cells (using baculovirus), yeast cells or
mammalian cells. Other suitable host cells are described in Goeddel,

Gene Expression Technologj: Methods in Enzymology 185, Academic

‘Press, San Diego, CA (1991).

In the alternative, the péptides of the invention may be prepared
by chemical synthesis using techniques known in-the chemistry of
proteins such as solid phase synthesis (Merrifield, 1964, . Am. Chem.
Assoc. 85:2149-2154) or synthesis in homogenous solution (Houbenweyl,
1987, Methods of Organic Chemistry, ed. E. Wansch, Vol. 151 and II,
Thieme, Stuttgart).. " '

According to an embodiment of the present invention, the peptide
of the formula (I) is synthesized by step-by-step building of the peptide

chain beginning with the C-terminal amino acid Z in the form of a

substituted amide or an amino acid with a protected carboxyl group. N- -

protected phenylalanine is then attached using the method of activated

" ethers or mixed anhydrides and the N-protecting group is removed. The



the invention. Cyclization allows the peptide to assune a nore favorable
conformation. Cyclization of the peptides may be achi eved using 20

techni ques known in the art. In particular, disulfide bonds may be forned
bet ween two appropriately spaced conponents having free sul fhydryl groups.
The bonds may be fornmed between side chains of am no acids, non-am no acid
conponents or a conbination of the two. The invention also includes a
pepti de of the invention 25 conjugdBed with a selected protein, or a
sel ectabl e nmarker (see below) to produce fusion proteins. Peptides. of the

invention may be n%szpvggllqih%dﬂél rocﬁf}é&ﬁ@f%ﬁ r{dffi l%@leih%d%f agmhté&p eEl’rléLJg.or'

i norgani c acids inc ofic acl aric aci om ¢
aci d, phosphori c mixed, ardt}{dndesrami gbitacrhnag ithe N-lprbtmttetg giup. Thé dollowirgi d,

acetic acid, propionic d jc aC| l.act.i c ruvi,c ac

oxal i c aci d, sucf;l\I wret eﬁédldamﬁg‘? I)‘Ilﬁl%a aﬁqegrﬁ‘imgctﬁﬁ sag}qurqgeggrej B8P oi ¢
-6- acid, salicylghe cﬁsindbumﬁagzlgr&mﬂléeal ‘Ehéifétﬂa- G peritalpedRReyL fdéBlé‘ck%ﬁ' ds.
The peptides of the invention may prepared using rec i nant techni ques.

Nucl ei ¢ aci® nol dbelpeptids ih Obmgé lay Buistrogenelysishin ithe qmesencenal) the Pd
i ncorporated in acal%’i?é@f‘aﬂ&‘@ﬂ& hnappr%cﬂﬁt 4 RbH38d. Ohe peptide prepared using this

process is a white 'powder' with a yellowish' or greyish tinge, soluble in
water, substantially insoluble in alcohol and substantlally insoluble in
" chloroform. -

10 ° . - N-terminal or C-terminal fusion proteins'comprising a peptide of
the invention corljugated with other molecules such as proteins or
selectable markers may be prepared by fusmg, through recombinant
technlques, the N-terminal or C-terminal of the peptide, and the
sequence of a selected protein or selectable marker with a desired

15 bioiogical function. The resulting fusion proteins contain the peptide
fused to the selected protein or marker protein as described herein. |

Monoclonal or polyclonal arrt'ibodiee specific for the peptides of the
invention may be prepared using conventional methods. For example,
the preparation of monoclonal antibodies can be carried out as described

20 in Goding, JW., Monoclonal Antibodies: Principles and Practice, 2nd Ed.,
Acaderrr'ic Press, London, 1986.

 The peptides of the invention may be labelled using conventional
methods With various erizymes, fluorescent materials, luminescent
materials -and radioactive materials. Suitable enzymes, fluorescent

25 materiale, luminescent materials, and radioactive material are well
known to a person skilled in the art. o

The present invention offers peptides that can be used for
experimental purposes and in medicine. The peptides and
pharmaceutical compositions containing the peptides have significant

30 opiate-like effects and ‘accordingly may be used as an analgesic, hypnotic,
and’ diaphoric, and in spasmodic conditions. The peptides exhibit an

anabolic effect: they increase body weight, stimulate the activity of the



5 vect or which ensures good expression of the pepti-de. Suitable
expression vectors include but are not limted to cosmds, plasmds, or
nodi fied viruses so long as the vector is conpatible with the host cell
used. The expression vectors contain a nucleic acid nolecule encoding a
peptide of the invention and regul atory sequences necessary for the
transcription 10 and transl ation of the inserted protein-sequence.

Regul atory sequences may be obtained f-f9m a variety of sources, such as
bacterial, fungal, viral, mammalian, or insect genes (See the regulatory
sequences descri ' d , ' ' IThe
Enzynol ogy 185, gg(g‘gggiz ?91 gr%gds,gr%ﬁ[ﬁg_f)@é@&?ﬁgg?ﬁ@#ﬁg&gg e {Hlé girsi 011:he
regul atory 15  bicstimulding ipropeptiesd oft then claimedo peptidiel arshasamifested iy
be readily acco Iislgfﬂ one,of ordinary skill in the art. Sequences,

i ncl udi ng” an or FSY‘H‘ ?é%‘fg aadTgRara Hﬁiﬂ'%ﬁ??ﬁ?s‘DNA. restriction sites,
enhancers, and sequenqhe GuPtedéed nefi BekICibYértion Okahr &S ClorpiulatedBinéd SO
- be incorporated into the expression vector. 20 . A sel ectabl e marker
gene whi ch & aci | ipharepacenticak| carnpesitisms fapnsadnyiastration, dpspubjests Hosta
cells may al so beg jncl ' [ t. expr.essi: . S
of sel ectable mar %Ilr&%g?éﬁggu Paeétg%négl%g{%@o indnpégélgr%eg%ﬁggg%aﬁh‘?
hygronyci n whi ch saitabkr foreadsiinizeation fewvivei l.edr agforn efrfhecpeptidephorbeol

25 acetyltransferase, and firefly luciferase. It wll. be reci-at ed
that the sel ect aBd8RstereAdn W lcgem}yn'iqxlfo?ffé"éﬁﬁ ate Quizyeighed gy\fﬁ@ APEWHS t he
effects. : '
10 The peptides may be administered to humans and animals in a

therapeutically active’ amount. A therapeuticélly active amount is
defined as an amount of the active ingredient i.e. peptides, effective, at .
dosages and for periods of time necessary to achieve the desired result. A
therapeutically active amount of a peptide may vary according to factors
15 such as the disease state, age,'sex, and weight of the individual. Dosage
regime may be altered to provide the optimum therapeutic response. |
The peptides may be administered by injection (subcutaneous,
intravenous, etc.), oral administration, inhalation, transdermal-
application, or rectal administration, preferably by injection or oral
20 administration. Depending on the route of administration, the peptides
in the pharmaceutical compositions may be coated in a material to
protect them from the action of enzymes. Organic substances may also be
included m the compositions to prolong the pharmacologic actions of the
peptides. Examples of such oi'ganic substances include non-antigenic
25 gelatin, carboxymethylcellulose, sulfonate or phosphate ester of 'alginic
acid, dextran, polyethylene glycol and other glycols, phytic acid,
polyglutamic acid, and protaminé. | |
- The pharmaceutical compo.sitions‘ of the invention can’ be
prepared by per'. se known methods for the preparation of
30 pharmaceutically acceptable compositions which can be administered to
subjects, such that an effective quantity of a peptide is combined in a

mixture with a pharmaceutically acceptable vehicle. Examples of



‘nucleic acid. Genes nmay al so be included in the reconbi nant expression
vectors which encode a fusion portion which provides increased expression

of 30 the reconbi nant peptide; increased solubility of the recombinant
pepti de;-and/or aid in the purification of the reconbi nant peptide by
acting as a -7- ligand in affinity purification. In particular, a

proteol ytic cleavage site may be inserted to allow separation of the
reconbi nant peptide fromthe fusion pengion after purification of the
fusion protein. A reconbinant expression vector may be introduced into a

t | 4 L f t .host , '
ol l's i ncl ude. pr SRArrac FaocAl) (ARRpHIE beliRRe FFR, dociRER b RPlmidefine

with a reconbi nafthaemarcesticalnSeientes (Rémirgtohsv PhatralceutichleSdi€ides, Mack
"transforned w tg," ransfected wth", "t@gnsf ormati on" and "transfection”
eém‘tSt%iI%Fv(

include the intr d’&l‘?ﬁ"&g PMRARY. 8. 1985 ector) into 10 a host

cell by one of many tEgkp KROMInieBtibA i o] ;
t ransf gr m ng and transf e.g?igﬁg&ﬁlé‘st cre_1 elegbﬂailr@%%d?'gégd?% Eﬁ)éa'n%@g%%%gf' 2111%
(Mol ecul ar X oni ipgptides dpoassociagiophwith onerer Edirei plarnCadenitiSplly ngcefptabie

Laboratory press vﬁaﬂl?cﬁgegs) or dﬁﬂgnt%Era]gcri clo% $in8d tn'buffered solutions with a suitable
pH and iso-osmotic with the physiological fluids. Any pharmaceutically
suitable diluent can be used in the composition for injections: distilled
water, physiological or a salt solution, and/or a buffer solution. The

10 . composition for injections may be prepared by conventional volume-
weight procedure. A certain amount of the peptide is diluted to the
' necessary volume with a diluent or solvent. Then the solution is filtered |
through sterilized filters, bottled or ampouled. The resultant solution is
a stable transparent liquid, and does not contain any chemical or other
15 impurities. . | |
In a preferred embodiment of the invention, the composition
generally contains 0.001 or 0.1% (preferably 0.001-0.01%) of the peptide.
The percentage also depends on the medicinal form - solution or a solid"
form. The preferred pharmaceutical composition is made by mixing the
20 carrier and the peptide at the temperature of 40 - 70°C. The composition
is stable in solution for 24 hours (3 years) at the temperature 70°C (20°C),
~ respectively. ' |
Solid form preparations for oral administration can be made in the
form of tablets, powders, capsules. It may contain a medium for the
25 - active substance and other additives, including dyes, aromas, etc. The
peptide percentage may be from 0.001% to 0.1% and usuaily depends on
the type of the composition for oral use.
The utility of the peptides and pharmaceutical compositions of the
invention may be confirmed in in vivo. animal experimental model
30 systems - | _
The follcl)w'ing non-limiting example is illustrative of the present

invention:



t ext books. 15 Sui tabl e host cells include prokaryotic and
seukaryotic host cells. In particular, the peptides of the invention may be
expressed in bacterial cells such as E. coli, insect cells (using
bacul ovirus), yeast cells or manmalian cells. Oher suitable host cells are
“described in Goeddel, Gene Expression Technotogy: Methods in Enzynol ogy
185, . Academ ¢ 20 Press, San Diego, CA (1991). In the alternative, the
pepti des of the invention may be prepaggd by chemnical synthesis using _
techni ques known in the chenmistry of proteins such as solid phase synthesis
(Merrifield, 196¢xalpffr Chem Assoc. 85:2149-2154) or synthesis in
honogenous sol ut Ii%nk—hg%:rbenweyl, 25 1987, Methods of Organic Chem stry,
ed. E. Wansch, Vol . Ikable dngrédentsiplasic hal Sind tcgéfﬂi%-al ﬁh&;&tf&riﬁfjic&?ﬁ)?@pme :
-enbodi nent of the present invention, the peptide of the fornula i S
synt hesi zed by 5558‘-" ves of Hhe IPcTPH&eofc%%?ég]péHt“FE}Eecnéi Reae & rﬁhieng}(;ﬁitﬁtfh
the C-termnal ag i ;N f f a 30.1. sypstitut am Qr an
amino acid with gtg?%ﬁld?ggulgar tgg%i,]‘géf%ﬁp.‘ N—Q'plr%l)?’ec'tﬁ)e‘d3 p#gn;%/ﬂgl arg_ﬁsﬁsfﬁ S
then attacted usidgoidfermmhéthaneli329 htetid f4d & 64520 artdl fe@phajphydri des and
the N-protecting grou}g i s removed. The . . : ) _
iological studies of the claimed peptide showed its comprehensive

action. The peptide proved to be non-toxic. The peptide toxicity (LDsq)
was studies in 24 white mice weighing 18 g. The animals received the
same diet and were kept in the same conditions. Half of the animals in
10 -each group were male mice and the other half were female mice.
Twenty-four hours before the experiment and during it the animals were
housed in a vivarium with a constant temperature and ventilation. Two
hours before the experiment the animals were deprived of water and
- food. The animals were divided into four groups, 6 mice each. Mice of
15 groups 1, 2 and 3 were injected intrapgritonéally with 0.-_2 ml of water
solution of the peptide in the dose of 800, 1100 and 1400 mg/kg, .
" respectively. - Control animals (group 4) were injected with the same
~volume of physiological solution. The observation period lasted 7 days -
after the injections, then LD50' was calculated. No changes were observed
20 in the animals’ general state or behaviour both immediately after
injections and throughout the observation period. The peptide
injections did not cause pain syndromes. No animals died in the period.
The animals had normal weight gains, weight factors of the organs
varied within the physiologiéal norm.

25 ‘The results of the study shqwed that intraperitoneal injections of
the peptide in the doses of 800, 1100 and 1400 mg/kg did not cause any
toxic effect and even high doses of the peptide were well tolerated by the
animals. | ' ' |

I_-Iavihg illustrated and described the principles of the invention in

- 30 - a preferred embodiment, it should be appreciated to those skilled in the

art that the invention can be modified in arrangement and detail



-8- next amno acid is attached using the nmethod of activated ethers or

m xed anhydri des and detaching the N-protected group. The follow ng
N-protected amno acid is then added using the sane procedure. \Wen the
chain building is conpleted, the tetra- or penta-peptide is deblocked, 5
the peptide is obtained by hydrogenolysis in the presence of the Pd
catalyst, and the final product is isolated. The peptide prepared using
this process is a white powder with a_yelLl owi sh or greyish tinge, soluble
in water, substantially insoluble in alcohol and substantially insoluble in
chloroform - 10 _. N-termnal or, C-term nal,fusiaon protei .
conprising a peptwl&]éo%ﬁ‘ d[eﬁérﬁuﬁ?/?ﬁ?ﬁnoﬁugbrﬁr%%ﬁ%& w'th chﬁlﬂ'brahnﬂ}%gﬁ%téogﬁch
as proteins or sebffihghlRhirpfHecdicopa®y the follewaigedaliis.f usi ng, through '
reconbi nant techniques, the N-termnal or Gtermnal of the peptide, and
the sequence of a sel Allipublisationsnpatentscand patend applications f¢£§fedet§i hexgin 5

bi ol ogi cal functin.: | 44 ’ 1.0 1 0S, i i .
fused to the sel Gt daCRpSEERY, by ROt Bhell Brbftefif Rl Thd skl BERHE 4 i
Monocl onal %r poleach dndividmali paablicationp patehit orfpatenthappliqationewas spedifically -
i nvention may be prepated usi ng,convent.i onal nethads. Eor example, the
preparati on of ‘QauéﬁlYi %’GF@Q tohe Eﬁoﬁmrﬁfegob%mfelifé‘cﬁé%éﬁsi%‘éﬂege _
in.Goding, J.W, Mnoclonal Antibodies: Principles and Practice, 2nd Ed.,
Academ c Press, London, 1986. - :




The peptides of the invention nmay be | abelled using conventional nethods
;W th various enzynes, fluorescent naterials, |umnescent nmaterials and
radi oactive materials. Suitable enzynes, fluorescent 25 materials,

| um nescent materials, and radioactive natgiial are well known to a person
skilled in the art. The present invention offers peptides that can be used
for experinental purposes and in nedicijne. The.ﬁeptides and pharmaceuti cal

conposi tions containing the peptides have.si ghabledant 30 opiate-like
effects and accordingly may be used as gn anal gesic} hypnotic, |af&]*p
di aphoric,} and in spasnodi c conditions. |The Faptidep exhRiit ar aeabpl ijc
effect: they increase body weight, stimjlate the acfivity of tHe 10% 9|-
growm h zone and grow h of the epidermal |l ayer, inclbding hair. |[ThAOH
bi ostinul afing propertieg of the clainedq peptigde arg mani3ested i n4wound
- heal i ng anfqI epgeat rI3-A1h PRES 15 -OFe pgpt | deg40f the 1 nyentior ca4s,0€’
fo[)rrul at edrgI Mo ryr-D- HERQGHI-O3 CJNPOSipifgons [0 aiipg NSTT|at 196121 ¢
subj ect s | fga WIERPEYIA LS RGL amgunt—greg T | ol rcatl Y47
conpat i bl e O Egﬂﬁglﬁghﬂﬁﬁglbﬁ' at 'runﬁgﬁgvi VO T H%:gf OT III_O:[_‘+‘:'67:"6'EO_
pepti des -t e o TyrD-Arg-Phe-D-Ala-OH 0,18 030 | +438
H- Arg-Tyr-D-Arg-Phe-D-Ala-NH, 0,52 0,83 +40,7
H-D-Arg-Tyr-D-Arg-Phe-D-Ala-NH; 0,52 0,83 + 5,0
H- Om-Tyr-D-Ala-Phe-D-Ala-OH 0,58 0,81 +36,0
H-D-Om-Tyr-D-Ala-Phe-D-Ala-OH 0,52 0,83 ° -+ 5,0
H- Lys -Tyr-D-Lys-Phe- Gly-OH 0,15 0,23 +29,0
H-D-Lys-Tyr-D-Lys-Phe- Gly -OH 0,15 0,23 + 3,5
H- Har -Tyr-D-Arg-Phe-D-Ala-NH,; 0,51 0,84 +40,7
H-D-Har-Tyr-D-Arg-Phe-D-Ala-NH, 0,51 0,84 +17,1
H- Cyt -Tyr-D-Arg-Phe-D-Ala-NH, 0,48 - 0,62
H-D-Cyt-Tyr-D-Arg-Phe-D-Ala-NH, 0,48 0,62
H-Tyr-D-Ala-Phe- Gly -OH 0,56 0,70 +10,1
H-Tyr-D-Lys-Phe- Gly -OH 0,59 0,71 +30,3
H-Tyr-D-Har-Phe- Gly -OH 0,60 0,84 +24,7
H-Tyr-D-Orn-Phe- Gly -OH 0,57 0,71 +33,8
H-Tyr-D-Arg-Phe- Gly -OH 0,59 0,73 . +27,0
H-Tyr-D-Orm-Phe-D-Glu-OH 0,55 0,73 +35,3
~ H-Tyr-D-Arg-Phe-D-Glu-OH 0,60 ° 0,77 +27,7
H-Tyr-D-Orn-Phe-D-Ala-NH, 0,63 0,80 +10,6
H-Tyr-D-Arg-Phe-D-Ala-NH,; 0,60 0,78 +11,3
H-Tyr-D-Val-Phe-D-Ala-NH, - 0,43 - 0,69
H-Tyr-D-Leu-Phe-D-Ala-NH,; 0,41 0,58
H-Tyr-D-Ile-Phe-D-Ala - NH, 0,40 0,57
. H-Tyr-D-Phe-Phe-D-Ala-NH, 0,42 0,71
H-Tyr-D-Asn-Phe-D-Ala-NH, | 0,40 0,63
H-Tyr-D-Trp-Phe-D-Ala-NH, .0,38 : 0,56
H-Tyr-D-Pro-Phe-D-Ala-NH, 0,41 0,70
H-Tyr-D-Ser-Phe-D-Ala-NH, 0,54 0,74
H-Tyr-D-Thr-Phe-D-Ala-NH, -~ | - 0,55 0,76
__H-Tyr-D-Tyr-Phe-D-Ala-NH, 0,48 - 0,61
- H-Tyr-D-Hyp-Phe-D-Ala-NH; 0,43 0,71
H-Tyr-D-Cys-Phe-D-Ala-NH; 0,43 0,62
H-Tyr-D-Cys-Cys-Phe-D-Ala-OH 0,40 0,65
H-Tyr-D-Met-Phe-D-Ala-NH, 0,44 0,58
H-Tyr-D-His-Phe-D-Ala-NH, 0,45 0,70
H-Tyr-D-Asp-Phe-D-Ala-NH, 0,51 0,69
H-Tyr-D-Glu-Phe-D-Ala-NH, 0,55 . 0,73
H-Tyr-D-B-Ala-Phe-D-Ala-NH; 0,48 . 0,59:
H- Arg -Tyr-D-Ala-Phe- Ala-OH 0,53 0,70 +38,4
H- Arg -Tyr-D-Ala-Phe- Val -OH - 0,50 1. 073 +24.8
H- Arg -Tvr-D-Ala-Phe-D-Val-OH 0.50 0.73 { -04 |



adni nistered in which any toxic effects are outwei ghed by the therapeutic
ef fects. 10 The pepti.des may be adm ni stered to hunans and ani nal s
in a therapeutically active amount. A therapeutically active amount js
defined as an anmount of the active |ngredient i.e. peptides, effective, at
dosages and for periods of tine necessary Mo achieve the desired result. A
t herapeutically active anmount of a peptide may vary according to factors 15
such as the di sease state, age, sex, and wealatli ceht'the i ndi vi dual . Dosage
reginme may be altered to provide the optimumtherapeutic response. The
pepti des nmay be adm nistered by injection (subcutaneous, intravenous,

etc.), oral admnistration, inhalation, transdermal application, or rectal

adm ni stration, preferably by injection or oral 20 adm ni stration.
Dependi ng : : ot ha
phar.-maceutH : T ! 4 m
fromthe § 1 S 2 , 3 the .
conposi ti g He Arg nrﬂ-%lﬂ‘ﬁhe'l?n a?‘hQerl aoql ¢ arorsﬂnnq af t hﬂ"’gpnf i Heg 08¢ | es
of such on nAFg':TYkDaAHBEM'nCJﬂQQOnn- ANt | c_ 2° 0J3] a1 i h_+33.6
car boxymet ¢-Bhle OHr phbsphdh® estqr of 04Bgini b dedd,
dextran, pd-yvAr mngnD-Alame- Bhel -QHher bl vcdh8 phitic 860d. pplyagl utakic
aci d, and |pF-oAngri-Ter-DFAée-BhatDyBheeOH cal | conl82 ti orls of 06Be i nyenti on ftan
be prepar gH-bArpeTysD-AfPhe-TASIOAH f or | t he (4&par 4t i on0®R '
: H- Arg -Tyr-D-Ala-Phe-D-Asn-OH 0,48 0,68
H- Arg -Tyr-D-Ala-Phe- Gin -OH 0,50 0,70
H- Arg -Tyr-D-Ala-Phe-D-Gin-OH 0,50 - 0,70
H- Arg -Tyr-D-Ala-Phe- Trp -OH . 0,51 0,71
H- Arg -Tyr-D-Ala-Phe-D-Trp-OH 0,51 0,71
H- Arg -Tyr-D-Ala-Phe- Pro -OH 0,53 0,72
H- Arg -Tyr-D-Ala-Phe-D-Pro-OH 0,53 0,72
H- Arg -Tyr-D-Ala-Phe- Ser -OH 0,52 0,71
H- Arg -Tyr-D-Ala-Phe-D-Ser-OH ‘ 0,52 0,71
H- Arg -Tyr-D-Ala-Phe- Thr -OH 0,51 0,68
H- Arg -Tyr-D-Ala-Phe-D-Thr-OH 0,51 0,68
H- Arg -Tyr-D-Ala-Phe- Tyr -OH 0,54 . 0,74
H- Arg -Tyr-D-Ala-Phe-D-Tyr-OH 0,54 0,74
H- Arg -Tyr-D-Ala-Phe- Hyp -OH 0,52 0,73 -
H- Arg -Tyr-D-Ala-Phe-D-Hyp-OH 0,52 0,73
H- Arg -Tyr-D-Ala-Phe- Cys -OH 0,50 0,63
H- Arg -Tyr-D-Ala-Phe-D-Cys-OH 0,50 0,63
H- Arg -Tyr-D-Ala-Phe-Cys-Cys-OH 0,48 - 0,65
H- Arg-Tyr-D-Ala-Phe-Cys-D-Cys-OH 0,48 0,65
H-Arg-Tyr-D-Ala-Phe-D-Cys-Cys-OH 0,48 . 0,65
H-Arg-Tyr-D-Ala-Phe-D-Cys-D-Cys-OH 0,48 0,65 :
H- Arg -Tyr-D-Ala-Phe- Met -OH 0,55 0,70 +38,4
H- Arg -Tyr-D-Ala-Phe-D-Met-OH - 0,55 0,70 - +8,3
H- Arg -Tyr-D-Ala-Phe- Lys -OH 0,58 0,74 +18,3
H- Arg -Tyr-D-Ala-Phe-D-Lys-OH 0,58 0,74 -12,1
H- Arg -Tyr-D-Ala-Phe- Arg -OH 0,16 0,65
H- Arg -Tyr-D-Ala-Phe-D-Arg-OH . 0,16 0,65
|H- Arg -Tyr-D-Ala-Phe- His -OH 0,18 0,58
H- Arg -Tyr-D-Ala-Phe-D-His-OH ' 0,18 0,58
H- Arg -Tyr-D-Ala-Phe- Asp -OH 0,48 0,63
H- Arg -Tyr-D-Ala-Phe-D-Asp-OH - 0,48 0,63
H- Arg -Tyr-D-Ala-Phe- Glu -OH 0,51 0,74
H- Arg -Tyr-D-Ala-Phe-B-Ala -OH 0,51 0,74
H- Arg -Tyr-D-Ala-Phe-D-f-Ala-OH 0,16 0,58
H- Arg -Tyr-D-Ala-Phe- Orn -OH 0,58 ' 0,73
H- Arg -Tyr-D-Ala-Phe-D-Om-OH 0,58 0,73



30 pharmaceutically acceptabl e conpositions which can be adm ni stered
10 subj ects;—such tnat an effective quantity of a peptide is conbined in a
m xture wths a:.h g4 | Y acceptabl e vehicle. Exanples of - 10-
pharnaceutlég-* & ] _ vehi cl es are described in-: Ren1ngton S
Phar maceuti ca m ngton' s Pharmaceutical C et
Publ i shi ng Coht Il Pa’, UsA 1985). Conpositifo Jﬁﬁg @?EET ni1AS BEEH

i ncl ude, albeit not exclusively, the 515. peptides ilg_ass BEPLAGEDN with one
or nore pharnaceutically acceptable vehicles or diluents, and contarmed in
buffered sol utlo%%\@ﬁgl:? suitabl e pH and iso-osnotic W|th t he
physi ol ogi cal fl pharmaceutically suitable diluent can be used in
the conposition for injections: distilled water, physiological or a salt
solution, and/or _a buffer soluytion. The_10 conp05|t|on for injections
may be prepared By cd%ﬁ@ﬁpﬁgﬁﬁﬂMVBFHﬁﬁalmelght procedure. A certain anount
of the peptide is diluted to the necessary volune with a diluent or

solvent. Then the solutiaon is filtered through sterilized filters, bottled
or anpoul ed. The resultant solution is aXTgplYsPhedhgparent |iquig, and
does not contain any chem cal or other 15 _impurities.

wherein X is hydrogen, arginine, D-arginine, ornithine, D-ornithine,

5 lysine, D-lysine, homoarginine, D—hombargiriine, citrulline, D-citrulline;
Tyr is tyrosine; Y is D-alanine, D-valine, D-leucine, D-isoleucine, D- .
phenylalanine, D-asparagine, D-tryptophan, D-proline, D-serine, D-

threonine, D-tyrosine, D-hydroxyproline, D-cysteine, D-cysteyl-cysteine,

D-methionine, D-lysine, D-homoarginine, D-arginine, D-hlstldme, D-

10 ~aspartic acid, D-glutamic amd D-B-alanine, or D-ornithine; Phe is

'phenylalamne; Z is alanine, D-alanine, valine, D-valine, leucine, D-

leucine, isoleucine, D—isoleﬁcine, phenylalanine, D-phenylalanine,

asparagine, D-asparagine, glycine, glutamine, D-glutamine, tryptophan,

D-tryptophan, proline, D-proline, serine, D-serine, threonine, D-

15 - .'thréonine, tyrosine, D-tyrosine, hydroxyproline, D-hydroxypfoline,

cysteine, D-cysteine, cysteyl-cysteine, cysteine-D-cysteine, D-cysteyl-

' .cysteme, D-cysteme-D-cysteme, methlomne, D-methionine, lysine, -D-

lysme, arginine, D-arginine, histidine, D-hlstldlne, aspartlc acid, D-

~ . aspartic acid, glutamic ac1d,_ D-glutamic acid, B-alanine, D-B-alanine,

20 ornithine, or D-ornithine; and A is hydfoxyl' or substituted amide (C, -
Gy).

2. A pharmaceutical composition comprising one or more peptides of
the formula I as claimed in claim 1 and a pharmaceutically acceptable

vehicle.

25 3.  The composition as claimed in claim 2, wherein the composition

comprises from about 0.001 weight percent to about 0.1 weight percent of

O



_In a preferred embodi nent of the invention, the conposition generally
:contains O.: 1% (preferably 0.001-0.01% of the peptide. The
‘per cent age aH o depends on ~medicinal form- solution or a solid form

The preferre wm conmposition is made by mxing the 20
carrier and ﬂﬂﬂ' e tenperature of 40 [err l{sg nm 'BE’EN
stable in solution 'fo™ 24 heurs (3 years) at the tenpg Fg uﬁgig
respectively. Solid form preparations for oral admnigtrati

in the formof tablets, powders, capsules. It nay contain a nedi umfor the
25 active substance, and other additives, .including dyes, aromas, etc.
-The peptide per Rf@’é‘d@ay be from 0. 001%to 0. 1% and usual ly depends on
the type of the conposition for oral use. The utility of the peptides and
phar maceut i cal conpositions of the invention may be confirmed in in vivo
ani mal experi mend.al Tiseedf BOpeptldesyastdanné'dlenfdhimV\l ny thenpteéparation dxarrpl e

hysi ol mad ondnarmaceRbEmpGaifith (B mogiSting priysiciogial pRScESSE'Such -

~ as weight gain, activities of the epithelium growth zone, hair growth,

5 wound healing, and to stimulate reparative and anabolic processes, and

exert analgesic effects.

5. A method for modulating one or more physiological processes
such as weight gain, activities of the epithelium growth zone, hair
growth, wound healing, and re__parative and anabolic processes
10 comprising administering an effective amount of a peptide of the

formula I as claimed in claim 1.

6. A peptide consisting essentiaily of the sequence Arg-Tyr-D-Ala-Phe-
Gly. .

15 7. A method for relieving pain comprising administering an

effective amount of a peptide of the formula I as claimed in claim 1.

—
This Sheet Has B

0 Ifll



derivatives of the peptide (general structure |): RFAin the system
{butanol : acetic acid:water = 3:1:1), [J[err] in the system5

(chl or of or m net hanol : 32% acetic acid = 60:45:20) and [al pha] D. Bi ol ogi cal
studies of the clained peptide showed its conprehensive action. The peptide
pkoved to be non-toxic. The peptide to>§i'ci'?ty [err] was studies in 24 white
m ce weighing 18 g. The aninmals received the sane diet and were kept in the
sane conditions. NGVMEL GFERTI®EGNATMETHOD FOR ITSCRREPHRATDOMEARDNRI € mice
and the ot her halHHARMACHUNITIGAS: COMPOSTIEONY CONTAINGNGS THEf BERTIDE
experinment and during it the an'! Egig ﬁrg hﬁiéed in avivariumwith a
constant tenperature. and ventil £ E I - experinent the
animal s were deprived of water -and food. The animals were divided into four
groups, 6 mce each. Mce of 15 groups 1, 2 and 3 were injected

i ntraperitoneal |y w tA pepideiofhe femmewladol ution of the peptide in the dose
of 800, 1100 and 1400 ngy/ kg, - resp Y . ntrol animals (group 4) were
injected with the sane vol unme of éﬁ?y'g]l’%lﬁ%% sol Utign. The observation
period lasted 7 eeyeni DElis HydlrbpeeCatgiitine, t MPArdinhtke, \emidahel Dabattthite
changes were observed 20  in the animals’ general state or behaviour bot h
i medi at el P af t edYSiRg.clrlysine, hamaasgining ddthamearginiaey sitrwlinge Pratrullinee

peptide injectio i.d PooY: | i,k dep 0Bl S di d.intgg

peri od. The ani mﬁédﬁaﬁ)}ﬁ%‘r“?}arﬁ%ﬁgﬁ Igég’ny)gﬁﬁé?%m %gg{lger?dlf&ﬂgm& ns

varied w thin thphenykilahing, cBtasparagine, D-tryptophan, D-proline, D-serine, D-
threonine, D-tyrosine, D-hydroxyproline, D-cysteine, D-cysteyl-cysteine,

D-methionine, D-lysine, D-homoarginine, D-arginine, D-histidine, D-

- 10 aspartic acid, D-glutamic acid, D-B-alanine, or D-ornithine; Phe is

phenylalanine; Z is alanine, D-alanine, valine, D-valine, leucine, D-

leucine, isoleucine, D-isoleucine, phenylalanine, D-phenylalanine,
asparagine, D-asparagine, glycine, glutamine, D—glutémine, tryptophan, -

D-tryptophém, proline, D-proline, serine, D-serine, threonine, D-

15 - threonine, tyrosine, D-tyrosine, hydroxyproline, D-hydrdxyproline,

cysteine, D-cysteine, cys’teyl-cjrsteine, cysteine-D-cysteine, D-cysteyl-

cysteine, D-cysteine-D-cysteine, methionine, D-methionine, lysine, D-

lysine, arginine, D-arginine, histidine, D-histidine, aspartic acid, D-

aspartic acid, glutamic acid, D-glutamic acid, 'B-alanine, 'D-B-alanine,

20 ~ ornithine, oi' D-ornithine; and A is hydroxyl or substituted amide (C -

Ci); cdmpositiohs containing same and its usé in modulating

phyéiological proéésses such as weight gain, activities of the epithelium

growth zone, hair growth, wound healing, and to stimulate reparati_ve

and anabolic processes, and exert analgesic effects.
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25 = ‘The rest4s—offhe study showed t hat
of the peptide in the doses of 800, 1100 and 14G
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toxic effect and even high doses of the peptide &4 el OF o F&¥4t d“o?ag e
animal s. Having illustrated and describag the prji BEishes:of =t?%-’é‘»’f'~i-ﬁv@w1”_~e_‘%9ﬁl--!-’~
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wherein X is, arginine, D-argininc, ornithine, D-ornithine, lysine, D-
lysine, homoarginine, D-homoarginine, citrulline, D-citrulline; Tyr is

tyrosine; Y is D-alanine, D-valine, D-leucine, D-isoleudine, D-

- phenylalaning, D-aspéragine, D-tryptophan, D_-prolixic, D-serine, D-

threonine, D-tyrosine, D-—hydrdxypr_oline, D-cysteine, D-cysteyl-
cysteine, D-methionine, D-lysine, b—ﬁomoarginine, D-arginine, D-
histidine, D-aspartic acid, D-glutamic acid, D-B-alanine, or D-ornithine;
Phe is phenylalanine; Z is alanine, D-alanine, valine, D-valine,
leucine, D—.l_eucine, isoleucine, D-jsoleucine, phenylalanine, D-
phénylalanine, asparagine, D-asparagine, glycine,. glutamin@ D-
glutamine, tryptophan, D-tryptophan, proline, D-proline, serine, D-
scrine, threonine, D-threonine, tyrosine, D-tyrosine, hydroxyproline,
D—hydroxyprolin&, cysteine, D-cysteine, cysteyl-cysteine, cysteine-D-
cysteine, D-cysteyl-cysteine, D-cysteine-D-cysteine, methionine, D-
methidni_nc, lysine, D-]ysine,'arginine, D-arginine, histidine, D-
histidine, aspartic acid, D-aspartic aéid, glutamic acid, D-glutamic acid,
f3-alanine, D_—B-alanine; ornithine, or D-ornithine; and A is hydroxyl or

an amide; wherein where X is Lys, Y is D-Arg, Z is no{ Lys; and whexe
X is D-Arg and Y 5s D-Arg, Z is not D-Ala.

2. A peptide of the formula I

X-Tyr-Y-Phe-Z-A ]

~ wherein X is Arg, D-Arg, D-Orn, homoarginine, D-homoarginine, or

citrulling; Y is D-Orn, D-Ala, or D-Arg; Z is 13-Ala, Gly, Pro, D-Pro or B-

”!ll“c, "m] "I"" "Ilsl " l!l' | This is the replacement sheet

Date: 2 6 FEB 8

"ow ng ¢l ai ms.{ AbATR UK iFoRCERTS.. 2plknt.s
|




~

[err]- [err] 16 Ala; and Ais OHor. [err]; except where X is D-Arg and
Yis DDArg, Zis not DDAla. 3. A peptide of the formula 1 [err] 5
wherein X is Arg, D-Arg, D-On, honoargininc, D honoarginine, or
citrulline; Yis [err], [err] or [err]; Z isg[err], [err], [err], [err] or
[err] [err] and Ais [err] or [err]; except where X is Arg and Y is DAl a,
then Z is not PMw,anﬂiMm@H&rN—lﬁ}eéacgpavﬂ\eYc Xsis DA arl YsisTQtAE AL és 4.

A peptide of thef as claimed in claim3 wherein X is 10 Arg,
honoar gi ni ne, DMRb gﬁ“@rnlne citrulline, or D-citrulline; Yis.

3. A peptide of the formula 1
X-Tyr-Y-Phe-Z-A 1

5 wherein X is Arg, D-Arg, D-Orn, homoarginine, D-homoarginine, or
. citrulling; Y is N-Orn, D-Ala, or D-Arg: Z is D—Ala, Gly, Pro, D-Pro or §3-

Ala; and A is O or Nllz, except where X is Arg and Y is D-Ala, then Z
is not Pro; and where X is D-Arg and Y is D—Ar;,, Z is not D-Ala.

4, A peptide of the formula I as claimed in claim 3 wherein X is
10  Arg, homoarginine, D—Homo’arginine, citrulline, or D-citrulline; Y is
D-Ala, D-Orn, or D-Arg; Z is D-Ala; and A is OH or NH,.

5. . A.peptide of the formula I as claimed in claim 3, wherein X is

Arg; Y is D-Ala; Z.3s D-Pro, or f-Ala; and A is Ol1.

6. A peptide consisting essentially of the sequence Arg-Tyr-D-Ala-
15 Phe-Gly.

7. A pharmaceutical composition comprising onc or more
peptides of the formula T as claimed in any one of claims 1-6 and a

pharmaceutically acceptable vehicle.

8. The composition as claimed in claim 6, wherein the
20  composition comprises from about 0.001 weight pércent to about 0.1

weight percent of the peptide.

9. Use of a peptides as claimed in any one of claims 1-6 in the

preparation of a pharmaceutical composition for stimulating one or

This is the replacement sheet
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[err]=-5. A peptide of the fornmula | as clainmed in claim3, wherein X is
Arg; Yis DAla; Zis DPro, or [err]; and Ais [err]j. tee _
consi sting essentially of the sequence Arg-Tyr-D- Al a- T § K ILi'FﬂusyB!:'FJN A
phar maceuti cal comnposition conprising onejgr nore pej i desh ﬁtCﬁB formpla I,
as claimed in any one of clains 1-6 and a pharnmaceutically accept apl

vehicle. 8. The co 03|t|o Ial i | e i &0
conposi tion conpri s‘@? b @6%1“8 gﬁsg#lg{)tghr%ﬂﬁ‘ aé@t‘]{b ﬁaﬁg‘ﬁgip&h?f
percent of the peptw@ ht9 am,uﬁftwﬁﬁcﬁ ofethici ¢pithelbuml grmduzm&mhaiﬂq;rﬁiwlh,
clainms 1-6 in the pre%g ?‘%on of phar maceut, cal ‘sg)posmlon for :
stinulating one or WO ]flé&p F@P%Pé’ﬁl %‘E@?i TOCPEEPed fromthe
group consisting of weight gain, activities of the epi thelium growth zone,

hair growth, would healing, and reparative and anabolic processes. 5
10.  Usc of a peptide of any one of claims 1-6, for relieving pain.

5 11. Use of a peptide of any onc of claims 1-6 for increasing weight

gain in an animal.
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10. Use of a peptide of any one of clains 1-6 in the prepé\‘*%"i“ﬁiﬁoof a
pharmaceut i cal” conmposition for——relieving pain. 10 11. Use 6t a pepti de of

any one of clai ' ; paration of a pharmaceutical conposition
for increasing \mll lmﬂl r animal . 15
* c L *

17
more physiological processes selected from the group

consisting of weight gain, activities of the epithelium
growth zone, hair growth, would healing, and reparative
and anabolic processes.

10. Use of a peptide of any one of claims 1-6 in the
preparation of a pharmaceutical composition for
relieving pain.

10 11. Use of a peptide of any one of claims 1-6 in the

preparation of a pharmaceutical composition for
increasing weight gain in an animal.

15
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