NOVEL BIOLOGICALLY ACTIVE PEPTIDES AND THEIR NEW USES
BACKGROUND OF THE INVENTION Field of the Invention [0001]The
present invention is related to short peptides and the use thereof. In
particular, the present invention is related to short peptides with biological
activities. Description of the Related Art [0002]Peptides are known in the
art for treatment of diseases and as pharmaceutical compositions. For
example, U.S. Patent No. 6,191,113 discloses a peptide that has inhibitory
activity for the growth of smooth muscle cells and is therefore useful for
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sequences that are found in WO 03/006492 have been given the same
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[0003] It is therefore an object of the present invention to provide a short peptide or

peptides that have biological activity.

SUMMARY OF THE INVENTION

[0004] The peptides according to the present invention were individually synthesized
by standard chemical methods. Using known animal and in vitro methods, various biological
functions of these peptides were analyzed using methods described in the following references as
described below. The peptide names are given the code “CMS” followed by a number. The
peptide sequence and the corresponding ID numbers are shown in Table 1. A total of 7 new
peptides have been identified as having in vivo biological activities, and indicated with an
asterisk next to the sequence ID Number. The remaining peptides have been reported previously

in WIPO publication WO 03/006492, but novel and inventive new indications have been found



lle-Val-Thr-Asn-Thr-Thr 3 CMS-008 Lys Ala Val Gly His Leu Asp Asp Leu
Pro Gly Ala Leu 4* CMS001.30 Pro-Thr-Thr-Lys-Thr-Tyr 5* CMS001.31
Pro-Thr-Thr-Lys-Thr-Tyr-Phe-Pro 6 No sequence 7 CMS-014 Ala Ala His
His Pro Asp Asp Phe Asn Pro Ser Val 8* CM5024.04 Tyr-Ser-Nle where
Nle = norleucine (2-aminohexanoic acid) 9* CM5024.05 Tyr-Thr-Val 10*
CM5024.14 (3,5-dibromo-Tyr)-Ser-Leu 11*

in the present invention. For ease of reference, the sequences that are found in WO 03/006492

have been given the same sequence ID number.

Table 1
Sequgnce Peptide .
Listing Peptide Sequence
ID No. Name
1 CMS-001 | Pro Thr Thr Lys Thr Tyr Phe Pro His Phe
2 CMS-017 | lle-Val-Thr-Asn-Thr-Thr
3 CMS-008 | Lys Ala Val Gly His Leu Asp Asp Leu Pro Gly Ala Leu
4* CMS001.30 | Pro-Thr-Thr-Lys-Thr-Tyr
5* CMS001.31 | Pro-Thr-Thr-Lys-Thr-Tyr-Phe-Pro
No sequence
CMS-014 | Ala Ala His His Pro Asp Asp Phe Asn Pro Ser Val
8* CMS024.04 | Tyr-Ser-Nle
where Nle = norleucine (2-aminohexanoic acid)
9* CMS024.05 | Tyr-Thr-Val
10* CMS024.14 | (3,5-dibromo-Tyr)-Ser-Leu
11* CMS024.16 | Leu-Tyr-Ser
12 No sequence
13 No sequence
14 No sequence
15 CMS-023 | Ala Ala Phe
16 No sequence
17 No sequence
18 No sequence
19 No sequence
20 No sequence
21 CMS-030 | Phe Glu Glu Met
[0005] Accordingly, one aspect of the present invention relates to substantially pure

peptides having sequences identified as SEQ ID Nos. 4, 5, 8-11. Thus the present invention also
relates to a substantially pure peptide comprising an amino acid sequence selected from the
group consisting of SEQ ID Nos. 4, 5, 8-11.

consisting essentially of an amino acid sequence selected from the group consisting of SEQ ID

It also relates to a substantially pure peptide



CM5024.16 Leu-Tyr-Ser 12 No sequence 13 No sequence 14 No
sequence 15 CMS-023 Ala Ala Phe 16 No sequence 17 No sequence 18
No sequence 19 No sequence 20

Nos. 4, 5, 8-11. The invention also relates to a substantially pure peptide consisting of an amino
acid sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11. In a specific
embodiment, the peptides can modulate, but are not limited to modulating, one or more of the
following: fatigue, nutritional disorders, metabolic disorders, lipid metabolism disorder, acidosis,
immune activity, effects of radiation, hepatitis, rejection of transplanted organ, the growth of
cancer and appetite.

[0006] In the more preferred embodiment, the peptides can modulate, but are not
limited to modulating one or more of the following conditions: liver glycogen storage, blood
lactic acid levels, radiotherapy-induced immunodeficiency, hepatitis B infection, skin graft
rejection, liver cancer, stomach cancer, inflammation, blood lipid, triglyceride and total
cholesterol, immune hypersensitivity, T-lymphocyte proliferation, mixed lymphocyte
proliferation, obesity, and higher than normal body weight.

[0007] Another aspect of the present invention relates to substantially pure peptides
that are functional derivatives of peptides having sequences identified as sequence ID No.4, 5,
8-11. Thus the present invention relates also to a substantially pure peptide comprising an amino
acid sequence which is a functional derivative of a biologically active peptide, this biologically
active peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos.
4,5, 8-11. It also relates to a substantially pure peptide consisting essentially of an amino acid
sequence which is a functional derivative of a biologically active peptide, this biologically active
peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5,
8-11. The invention also relates to a substantially pure peptide consisting of an amino acid
sequence which is a functional derivative of a biologically active peptide, this biologically active
peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5,
8-11. In a specific embodiment, the peptides that are functional derivatives can modulate, but
not limited to modulating, one or more of the following: fatigue, nutritional disorders, metabolic
disorders, lipid metabolism disorder, acidosis, immune activity, effects of radiation, hepatitis,
rejection of transplanted organ, the growth of cancer and appetite.

[0008] Another aspect of the present invention relates to a genetic vector comprising
a nucleotide sequence encoding a peptide comprising an amino acid sequence selected from the
group consisting of a peptide comprising one of SEQ ID Nos. 4, 5, 8-11. It also relates to a

genetic vector comprising a nucleotide sequence encoding a peptide consisting essentially of an



No sequence 21 CMS-030 Phe Glu Glu Met [0005]Accordingly, one

aspect of the present invention relates to substantially pure peptides

having sequences identified as SEQ ID Nos. 4, 5, 8-11. Thus the present

invention also relates to a substantially pure peptide comprising an amino

acid sequence selected from the group consisting of SEQ ID Nos. 4, 5,

8-11. It also relates to a substantially pure peptide consisting essentially of
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genetic vector comprising a nucleotide sequence encoding a peptide

consisting essentially of an amino acid sequence which is a functional

derivative of a biologically active amino acid sequence selected from the

group consisting of SEQ ID Nos. 4, 5,8-11. [0009]Yet another aspect of

the present invention relates to hybrid peptides containing a leader

peptide adjacent a peptide, the peptide comprising, consisting essentially

of, or consisting of an amino acid sequence selected from the group

consisting of SEQ ID Nos. 4, 5, 8-11. The present invention also relates to
hvhrid nentidec containina a leader nentide adiacent a nentide the



sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11. It
also relates to a micro-organism with a genome comprising a nucleotide
sequence encoding a peptide consisting essentially of an amino acid
sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8- 11.
[0013]Yet another aspect of the present invention relates to a
micro-organism with genetic material comprising a nucleotide sequence
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substantially pure peptide comprising a functional derivative of a

biologically active peptide, this biologically active peptide comprising an

amino acid sequence selected from the group consisting of SEQ ID Nos.

4,5, 8-11. It also relates to a pharmaceutical composition comprising a

substantially pure peptide consisting essentially of a functional derivative

of a biologically active peptide, this biologically active peptide having an

amino acid sequence selected from the group consisting of SEQ ID Nos.

4, 5, 8-11. It further relates to pharmaceutical composition comprising a
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modulate, but is not limited to modulating, one or more of the following:
immune activity, fatigue, nutritional disorders, metabolic disorders, lipid
metabolism disorder, acidosis, immune activity, effects of radiation,
hepatitis, rejection of transplanted organ, the growth of cancer and
appetite. [0024]Yet a further aspect of the present invention relates to a
method of treatment of a human comprising administering a
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functional derivatives thereof. [0029]A further aspect of the present
invention is directed to a nutritional composition containing the peptide
comprising, consisting essentially of or consisting of an amino acid
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[0035] In a yet further aspect of the invention, a biologically active peptide
is provided, having an amino acid sequence comprising, consisting
essentially of, or consisting of an amino acid sequence selected from the
group consisting of SEQ ID No. 2 or 15 or functional derivatives thereof in
the manufacture of a medicament for the treatment of hepatitis. [0036]
In a yet further aspect of the invention, a method of treating hepatitis in an
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subsiay o e A R an amino cid
sequerjcrowB]chdscreligtitiodahdrsivathemicebidlegiribydeibre replide hischisngiehty active
peptidd G BRARIM P Il RAlcRl GBRR e BNFORP AR FRBIRSSERLY SEQ ID Nos. 4, 5,

synthesized by standard synthetic methods from L-amino acids, but may
8-11. also be synthesized by genetic engineering methods using nucleic acids
theddmgve spadegsrrrRneRBRGHRAt NGl Idustigantides fofl feferereeseiidhuman
_are incorporated herein in their entirety. [0044]As used herein,
described BReNRAAY PuiHEsddBtMad Hater S4b 35k pRbEE RS, 19 oylaliad 685 ghpore of the
following 1 pref el GRYF ARG H Rk el daer endgb A YispLers | mipie metabolism
most preferred embodiment, the purity is about 99%-100%. The
substantially pure peptide can be used to prepare pharmaceutical and
nutritional formulations that may be complex mixtures as described below.
[0045]As used herein, the term "hybrid peptide" is used to refer to
peptides that contain additional peptides inserted into the original
biologically active peptide described herein having the sequence specified
above or its functional derivatives, but still retain substantially similar

activity. The additional peptides include leader peptides that contain, for
avambnle an amino acid cearience that iec recoanized hyy one or more



to peptides or polypeptides which have 4 or less amino acids in addition to

one of the peptide of the present invention. In the more preferred

embodiment, the same terminology refers to peptides or polypeptides with

2 amino acids in addition to one of the peptide of the present invention. In

the most preferred embodiment, the same terminology refers to peptides

or polypeptides with one amino acid in addition to one of the peptide of the

sent invention. Besides the e le of immune activi
cisordfh R BN SR S R o BRI SRR g e oroen
the grdetalbthvarnpeptide appktite. present invention with respect to the activities
d fo, such tldes In articular, the foregoing definition applies to

TR o e R e R SRR s e

peptldehalndierélybredat&mwehmmessedlrﬁtﬂmm@%boitmheldlaﬂdjmqmcmswh modulate, but

are no “ﬂPﬂH&? 1%%\6'&%1ﬁf@%é’%ﬁ&\@@”{g@{@@“ﬁ@ A{!ﬁ!ﬁ] ﬁ'%gﬁgﬁn% tCS':Ifjc disorders,

organ, the growt cancer an 0ose s din t e art
lipid reetpbalisailyligetéematidosibtiiemenseistityinorabisisip eptiaeidinsisepatitis, rejection of

transp%ﬁﬁ%‘m@g}ﬁ APPSR HE IR Ruention under the foregoing

definitions by measuring the activity of the peptide or polypeptide usi

the0dékays By tleagibicesRapmine Pregsns ) vERbR rgﬂ@n%%twfﬂﬁ@%@rpéarglologlcally
active rs@alaéd@&ﬂinbliawbﬁlpemm%%o@r mh‘%eﬁﬁd&ﬁﬁél%ﬁ gageaéallydphprising,

peptide of the present invention under the foregoing definitions b
CO”S'SHQSaéi?ﬁHEja{Hé ety Bt PePhidR 8%%%6@&69&%?% fhleded arpfhe group
consistingdefaseQ ebdiserders, sichrafufiatignsl, aerilitiova tiseistens thaetiabolfecture of a

disorders, lipid metabolism disorder sis, immune. activjty, effect
mecicql . RELLRIC Bl 2B 1o B R R P AL o 089 e, fver
glycowndsmpqmtltamlh iclo af dqotiovadet! Iheebanwlmmspaeam(empﬁrhnulmnpmlpade It also

fth inven [ Th rmin rder se rein
relates 3 S 0 e Pt T IR o0 BT PR b reve
or lmnmmwaamn@@fa@ rineligdrad an@aﬁimﬂetﬁedeg Rgrhesasapldicatly effectlve dose

li f [
o« oS B TERRLERR I B AARD  ERBAA0 e
CO”“%@GS@@BH@@Y}I @:rﬁméf@éﬁ@érd ﬁ%ﬁﬂ%@@g@dééoﬁéfémgfﬁéﬁ 59“§t%im!hﬁﬂ SEQ ID

No. 1, Pedicrl:dirapRattIRAlSyd0R4Ehe peptide may be administered by any

suitable route. Example administration routes are b?t/b%ntravenous injection,

in80FRLscuRIsiERSABh, VERRRiBHESS iRletsntos i st ebua Riplegisally active
peptld@@élablﬂélﬂgiﬁﬁwfadm}@'@@mrhamﬂg anwiteerl vajycirelianipasiayiesnsisting

s liposome, sustain release protection, and the like. Thus the
essentasﬂs/a ORI AReao ey Teﬂféjcffﬂa‘t HER RIS QhRER 1D No.
3,7 odasomrmmmlmanmvbetﬂewce mayeha@mﬂngeofhememﬁd&mnay admulatmg
t] E rElst e din ar(}}é< rmo adm |strat&on Exar? le rga)év h Eod fat
at leasp, 0p& o it PTTRRAR TRATIEBG:, 8a%% S0P APRG fu"nor? ¥ 162t lé; ody 1
blood &pull tleedlke|doctheglsteaidelavelithioat rﬂmﬂmtmﬁbtewllnrﬁlsl‘mwat&lem immunity.
The pfE5R VMR MDOULARStEORCAISHG PR SR e RSBALSMAB YD Filowing
e app IN any form o toplca application suc an ointment, cream,
conditipabetiatigue dnflathioatiomnaeratiteal bacyitatrightiebasty, Satadiperilinicofevel, blood
trlglchﬁM\éd%vgfsst%’&p oREERASHE PiRiaHRRhiRM and  iFARAlYS an individual

understood that it may be possible to add additional amino acids to the

comprigfRthadaH BiaFHRY PrebdRres e diseltsdy dpsead s dielagiiad nasdis agptide, said

b|ologﬂ,‘aﬂ§h§cftmeﬁé9ﬁdéfMﬂﬁ@%ﬂ%ﬁhﬁd’&@%h@@@%ﬁ rBfr@X@Hﬂﬁl%r?P“'%%ntlally of,
two amino acids may be added to the disclosed peptide without affectin

or Conﬁ'étﬁlalebﬁ{hﬁ‘ﬁﬂfﬁetw REAS)C51SBIBRLEA JEAM DGR SHSSBRIRTSERAE No- 3,7
or 21 @didscanshBtidrvaintgithéhefunction of the peptides. These are all referred
to as variants of the same peptide. Alternatively, one or two amino acids
may be deleted from the peptide without affecting its biological activity. It
may further be possible for three or four amino acids to be deleted without
affecting the biological function of the’peptides. These are referred to as
fragments of the instant peptide. Furthermore, derivatives of the peptide
such as conservative replacement of one amino acid for another within the
same functional class may be used to practise another aspect of the

present invention. For example, peptides having non-polar or hydrophobic
cide chaine mav be noccihle to <ciibhetitite one <ide aroirin for anothar



Gene Therapy and Method of Treatment [0059]Gene therapy based on
the discovered peptide sequences can be performed by designing a
nucleic acid sequence that code for one of these peptides. The nucleic
acid may be synthesized chemically and operably ligated to a promoter,
and cloned into an expression vector. The expression vector is then
administered into the human body as the form of gene therapy for
errgore sion inéhe human cell. The term "genetic vectors" as usad herein

H79ks thesdBl5edSRAT il \PEIBHS HNERILS (QUace glong nutritional
compadigoapyointalbohes tacereptassocipediniyusoidigimp cddereiadlly (3098)calpisting of an

. Cancer Res 76-80), LNSX vectars (Mjller, A. al. (1993) Methad i
amino S S5, Lo sy ARG, 0t o LGy rctone
derivatBenthdieef )06 Lise268hetbrmdifatldiseireanofastuichobeeniriotignal stggplement.

Geae et udserosio cpainie
AL Yo T S rcert DR AR Pt o e

peptidenelt 8ER HB thnsstbrkeditlocad Broeiinaah Upniviivan thepbtecimiprddegst Enhanced
derivaﬁ&@@rﬁﬁ%@eméﬁhdﬁés Adeales 9RdmRRERRdRe REREIR VUHRAII P BRIKISA these

_ detrimental effects on the health of the host organism. For examiple, the _
Peptides it 84alichriaier Shiayi AvarTavesteith & M erpeniin e UaGdreRe s the peptide.

The erPRHieaRAiGHRLEMAPSE ARaRRIIMioMpiehefristde ssdadadrmipisierdiiged onset of
peptide. In some embodiments the exFression vector produces the

. he
emcﬁ&e‘é"i‘%‘d‘%i&'ﬁ% o %ﬁsafc@hm%?aﬁ?ﬂda %%(rﬁéﬁf TRicha56@assdipgalty of effect,
a redusinificaddetfrénenial effetts @n the beaitoéthetsastokganismdeindicheffect, a

the tide is to he administered. For example,. the expression yector . .
nesteng R T et Fb A B ExTaLho o AP R dACATon withn an
indiviquald L;Emnblesnle’sisem mpﬁdeemean moga:mihamasﬂc&;namkmctidemmatibas:mwescribed
below E1rf A'rgé’raé’ T sF-oﬂr?e”%\‘?e”}'?c?nd'W&Qﬁh&h%e‘axr%‘?s%}i’e@ é;’aenc{PeEfPB? HERR S are not

desire peBﬁ e in a microbe normally Pound m%ﬁe mammalian gut or &
limitedniertieatingde pateegnting méralmiafiesti oig eani dromaonh aBigricel of ideedatitcroBidditional

e : : e _ : , _
e o P SRR Bt pepice
comprigigiSeopRing esaetially efiopaansisting Aifiaaeptite sedpeiedfrom jok arpHiconsisting
of SE -IBaf\?d‘s@%‘?ils,LBE@@F%”EWEH%éﬁ%hs?cﬂﬁ%ﬂ&ﬂé“@@a@@@ﬁkin% sgi_d_ peptide to a
S, B. .

ifidobacterium species, such as B. adolescenti animalus, ifidum,

molecide Yraigh ephanesadae Blefgeaidli BEiiSAb U BIMRIREPSCE RidhschvEId GRetAfiQPerably
linked AhElBéufaGHTEh SRPEMGSIOhacHRigE theseBaril g supsibigder BaCilUsdjacent to a

_cer us;FE cherichia coli; Propjonibacterium fi-eudenreichii; oy =~ . .
Pepic e R AL AR BB O i G Ao i 908 AR efyatives i &
naturalgiocseqlmgsepsideat encode the peptides of the present invention,

C ically synthesized or produced by other means, including.but not .
R o PR e Y R S TR SR S patantaly
pure peatideedomprizimgtenbiststieypresesidallyectors fornyatiegrahsieramioatesid sequence

| rgani f tic engi ' liar to those of
slect L e DAL or RNA
v&&&k. thn@)taadsiépmbaémbgfsm_ﬁ W@mi@lcarnw@bé@éde@nqﬂleghﬁwﬁects of a
human’HRESENS I FARIRE B adinfh RENAS S PR RIS Ca P AERR EM Y biologically

~ replicate extra-chromosomally or vectors which intégrate into the )
active dIeRSIHR SOMEYI 6 ZPNses & rssansialDe oo rar cehpisliid Oprhmstdno acid sequence

selecte@ARSAPIN| ERRBHAEN Scd RIGRAING & Beptide, ehtNeRIBS@Ments, the human
invention. The promoter may he a regulatable Promoterl such as an

suffers feRmmiie Bren0BEPT dh% Il vasiERMS Rt HUSo M BHARY s et syHretabolic
promoter may be selected to provide a desired level of peptide
expression. In addition, if desired, the expression vectors may comprise
other sequences to promote the production, presentation and/or secretion
of peptides. In some embodiments a nucleic acid encoding a peptide of
the present invention is operably linkéd to a nucleic acid sequence which
directs the secretion of the peptide. For example, the nucleic acid
encoding the peptide of the present invention may be operably linked to a
nucleic acid encoding a signal peptide. [0063]In some embodiments, the

expression vectors which are engineered to encode the peptides of the
Nnraecant invvention mav he evnreccinn vectore which are adanted for



delivering the specific nucleic acid to the cells in the human body. The
nucleic acid (such as an expression vector containing a nucleic sequence
that encodes peptides described herein can be delivered in an
environment that encourages cellular uptake and chromosomal
incorporation as described in Gao, X. and Huang, L. (1995) Gene Ther 2,
710-722 and US 6,207,456, the disclosure of which is incorporated herein
. by reference jn its entirety. Alternatively, the peptide itself can be
cisordge SR RESEERIHE A0 NG B LPALELAREN D R Phagelion, hepaits,
rejectiokesttiashlantéd G5 142 §rahehdis closeraraf apbititds incorporated herein

%Icé‘jrenqe in ;fts %ntlreea/ AII ;hga S(I:H\a/ntl lcrpubr[%% ons nd |a etma(‘;c%lr treating a

d are mcorpor Hetein y Feference e Mocieic
cond|tmmm1’rmmngsmimlmstelnmgabdw@agealixonehlvgemettdetapmgrm anaitimoacaf sequence

compr éﬁ%@ﬁ\%ﬁﬁ%‘reoﬁﬁﬁﬂy%ﬁe&t NI unctional

one o e nu erous nucI CI sequences may
derivatyee ibeeed WQVmedae@@etﬁ@tthwmmtm|t5c$@|waﬁd/ér§maat§@ogmum@0ns'stlng of:

fatlguéjeﬁ\?é?’ ’élflg@ Hog s BefiévﬁxﬁME’oL%&.I%.EHE\%@E%O%RMT% ¥ktion of an

8 ONE ERCISE INDUCED FATIGUE OF MICE
'”d'V'C[UQjGQ]ObJectlve To investigate the anti-fatigue effects of CMS-001 and

GbbS4908 qn BALRGitIE- HPQ]MettedsBidp/c niaerradastiv®iulating liver

swimming model was used to observe the anti-fatigue effects of CMS-001

glycoggn FleiRs-trys! PIROL IpctifsAvd SyRhANiHGIRE, Thoe fﬁ]ﬁoﬂblﬁ“’é\é’ﬂ% ir@ypvided,

by adrhitiiegeing BUharaas itieaity| actic e ditevelfviasi s1bgrargdaafies peptide comprising,
admlnlstratlgn of CMS-001 andé)gls -008. The s rum malondlaIeE{

consistiih RIS UEUYo e i SATYALRY KBy gmmaeaa iTEHhSFe s BPRINg, consisting
essentiatigl afspaﬂerﬁasimmﬁteasmf&aﬂye)’(sscp)l[evmsl/mrefaimmmmemmmes thereof.

R S S AT Y e e

prOVIdednb@nn@aommmlﬂ)seﬂweodee:@mmlm@r@nmﬁlﬂgeemwyw or consisting of

an ami 'mm'%ggﬂ@e%feme fﬂﬁ%tgﬁ(@%%ﬁgﬁglactiégg?ﬁﬁv%g'i’S’BQTurhcnonal

evel, and ecreaset e accumul with statistica

derivatiygs heserfdrBie ﬁﬁ\@ﬂﬁ\ﬁﬁlﬂ"\etﬁfe&sﬁﬁﬁ@%ﬁﬂmp(ﬁ‘@df@@)ﬂﬁm\@%@ﬁm@u nd

“[;@éﬁ S-QRL,apd falherClBevens alsqrRklRibn Cerefmsn Eﬁﬁtr%ﬁ}@'ﬁlé‘pﬁﬁtus in an
blood MDA, ALT, and AST levels and increase the activity of SOD duri H%oglcally

individugh 48 S0y 'g%r(%eaquﬂ'g?éi@l@apgﬁﬁmﬁ@%ﬁ@élbbﬁfﬁ%lé\@vmﬁetﬁg Saft
active gstptiak (RO Bfe) o [RATB] Gervtupisptice Mg 1 aandrkiMdSaeiB sequienteu Ganrlsmg

erties and ma

to have anti-fati be used in the ma ent o
consiskRgyERSSEHAIL S TERCS AR LA, 6 THOBISE FELIER A the oroup
consistieg e IIBQ 00 NEICMSB1H0dr funetioEd ROB atiere tigsiom syntheS|zed by

en zh Phar aceutic 0. Lt en, PR
BB e e Ae e b e ey orea]iafiy Adtive pepride i
prowdélhltfawmg ddﬁer[OcaEBjAeqbeaoenenhmtsjng mgsnnglia‘sﬁalmaauha)fmmonsmtmg of

seqQ It %aBP'i’E}J;%'EYo%P%Q \Vﬁiv&hfﬂaegﬁ%th%%%m@gﬁ%fé)@g&@%@ﬁt for the

Kits: anjlng lancheng Bio-engineering Corporation ina
alleviap@f[BOBUEAST and ALT reagent kits: Beijing Zhongsheng

BisossoineqingrHab: TREBACKHM ERAIRAKAIP N BRINYS BiRfeviating fatigue in an
individual is provided, by administering a pharmaceutically effective dose of a biologically
active peptide having an amino acid sequence comprising, consisting essentially of, or consisting

of SEQ ID No. 3 or functional derivatives thereof.

-10-



1.2Animals [0078]Male BALB/c mice, specific pathogen free (SPF) grade,

weighing 18-22g were obtained from Academy of Military Medicines and

Sciences Experimental Animal Center, PR China. [0079]The mice were

randomized into groups of CMS-001 (201.1g/kg/day, 51.1g/kg/day),

CMS-008 (500g/kg/day, 125g/kg/day), and saline control. The test

substance was administered by intraperitoneal injection once per day for
tinugus daég. A week after the start.the Ef the t?st su

30 co stance . .
It MR ey Sk e ecEii HOF 465 90, BIOIDAEATY activ pepice
is provempearating of 2DI(0. adiBExpentoentapasuproemti$HogeiSsntialying, tankonsisting

5 x 50cm x 40cm). [0081]Fully automated Biochemistry Analyser.
of SEQ A B0, 000t B Ay A LA el oL 12B0GROP O aepicament fo
moduleffiitg-tbfeddV| 1001 thaddiMBQOS o tiloe s xBarstivati soyiappetitg, tismdyolveight, body

fat, blglrﬂ;gelwgiéi 1F08 3 SH M Ré&%ﬁ&‘ée%l@g%ﬁ,if'ﬁfcgég’ghh%@s@%? YEEE WeRfRation and

_ _ pieces corresponding to 0 dy weight were wrapped to
IMMURHE tails of the mice at about 1 cm away from the body. The mice were

685 In the SIS AYEAHINRESHHERINOE FABuARhISMREHR a3kt one of

251C. The limbs of the mice were kept moving in the whole process. The
the fol{puangr caRtiiiemsdsurieviFeds EATPRRIIRSe SRISH 61 Borkyevestiglls Bpdnial. (rdaod lipid

level, BMbENMRYOS @B J6VEM BIERR NiHOIESErRVRhAftelerpiRiagon aHOBABGhity in an
min after the last injection, the mice were placed to_ swim in the swimmin

indiviqe AR SRR PGP FOF SRS FHHE LY e e AR08 fploolcally active

peptidéempeitataicalyQttvel peptitic daveig theamtowed e desidorcafprivin@nebnsisting
%E)d was collecte%r{ré)é@twﬁrbi I siFus. .'I'heI erum.was,isolated and
essentiglly 81y Rf GRS SHESHRY Rurty SULIHRGHRG S YRALveEINF R LIy ser.
1[61¢ effdatofuivts-BPdcant tiMBAAAR oty esagbfcogerogeellphotice p2ptide is
. 30 min_after the last injection .mice were Kkill rvical -
providg R T e Bl e ol S S B capsisting of
SEQ Iy Nvithilesr fpapaonAlbden iy endghirepivis tecuranefpolustylofchamddisement for

modul'fiﬁﬁ %Xjﬂ%%?éﬁ%&&@éf%tﬁ{mﬂmby the Anthracene Ketone reagent kit.
0086]Glycogen weight (mg) in every 100g of liver = DU/DS x 0.5 x

hidREdenizirid iy siluidhepiaanast Aleigh iy PRUIDD0 & 08Nqd o8 Tndiedabag tipjmmune

systenT APSPTRENGYLAT FaRBIRIEP TyARERRRENNG SianFRER dlARNYEHRAHON dose of a
liquid vol = 8m1 1.7The effect'of CMS-001 and CMS-008 on blood lactic

biologigaily| a6y HPRRIEE AR¥I ST GRWISRACI SCRYERER SUMPlISIRRCFIRISHRY essentially of,

or consBRY R SEQP1D M Inef fuasitnal aellestiedsitasredie orbital sinus. The
mice were then weighed, and lead pieces corresponding to 4% of the

fom (AU B LI ety Sk ot (e o 10
nid04a} wates dexsthilodB Giersiranek peiogdedabaribed herein have been found to have
important biological activities. The peptides can be readily synthesized by standard synthetic
methods from L-amino acids, but may also be synthesized by genetic engineering methods using
nucleic acids that have sequences encoding the individual peptides. All references cited are
incorporated herein in their entirety.
[0044] As used herein, “substantially pure peptide” refers to peptides that are at least
40% and more preferably 60% and more preferably more than 90% pure. In the most preferred

embodiment, the purity is about 99%-100%. The substantially pure peptide can be used to
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301C. The limbs of the mice were kept moving in the whole process.
Immediately after the exercise and after resting for 20 min, 20p1 of blood
was collected from the orbital sinus again. The blood was added into 40p1
hypotonic buffer and sonicated. Lactic acid level in the blood was
determined by the lactic acid analyzer. [0089]The amount of lactic acid
increase after exercise is calculated based on the amount of lactic acid

T S o L N

belowcalculated based on the amount of lactic acid level immediately after
exercise minus the lactic acid level.after.rest. 1.8 he effect of CMS-001 ..
T oot e S BB Pl R PG alge pebrces tht
contaierHdilistiaé pepticss énfeded jBoortiia afigingheitdsyicgdytaotyvehee plide desrebed herein
_ i the. Swimm ) o0 of weiaht _
i I N S PR At et
similasaefkvithie hiceadditwnakpeieiidahdnpleds Ipasiercoteitdes) thahtentaiorfivalexample, an

amino SHSARRRAIHENYs HeERfrbYaRiEPIREE Rofae ¥ B RN 2SR signal

ALT levels determined. 1.9Stafistical method [0092]Difference between

for segjpHigpsofvélie BRKZBPBINAR B RAsiAiobivmAthcel PRt efionsMiyhie a direct
secretidnl drhiRdREesy oheddP LotBRAVENR:D08 on the exhaustive swimming

time of mice groups Dosages (p /kg/dﬁa}%) No. Swimming time (min)

Mﬁ%ing-ﬁ%@%@({@?@&ﬂ?\(@bf &r GBI FHMeNbel dhe) RER#B AW \ERAS I 2 Peptide
or polypd@itezohkBig essentially of a peptide of the present invention. As used herein, the

terminology “consisting essentially of” refers to a peptide or polypeptide which includes the
amino acid sequence of the peptides of the present invention along with additional amino acids at
the carboxyl and/or amino terminal ends and which maintains the activity of the peptides of the
present invention provided herein. Thus, as a non-limiting example, where the activity of the
peptide of the present invention is to modulate immune activity, a peptide or polypeptide
“consisting essentially of” the peptide of the present invention will possess the activity of
modulating immune activity as provided herein with respect to that peptide and will not possess
any characteristics which materially reduces the ability of the peptide or polypeptide to modulate
immune activity or which constitutes a material change to the basic and novel characteristics of
the peptide as a modulator of immune activity. Thus, in the foregoing example, a full length
naturally occurring polypeptide which has a primary activity other than modulating immune
activity and which contains the amino acid sequence of a peptide of the present invention
somewhere therein would not constitute a peptide or polypeptide “consisting essentially of” a
peptide of the present invention. Likewise, in the foregoing example, a genetically engineered
peptide or polypeptide which has a primary activity other than modulating immune activity but
includes the amino acid sequence of a peptide of the present invention somewhere therein would
not constitute a peptide or polypeptide “consisting essentially of” a peptide of the present
invention.

[0047] In the preferred embodiment, the terminology “consisting essentially of” refer

to peptides or polypeptides which have 4 or less amino acids in addition to one of the peptide of
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56.7* CMS-008 500 15 116.517.7* 72.7* CMS-008 125 18 106.519.4*
57.9* Saline - 16 67.528.0 *: compared with the saline control, P<0.05
Table 1.2 The effect of CMS-001 and CMS-008 on serum urea nitrogen
level after exercise groups Dosages(tig/kg/day) No. Urea Nitrogen
(mmo1/1) CMS-001 20 17

the present invention. In the more preferred embodiment, the same terminology refers to
peptides or polypeptides with 2 amino acids in addition to one of the peptide of the present
invention. In the most preferred embodiment, the same terminology refers to peptides or
polypeptides with one amino acid in addition to one of the peptide of the present invention.

[0048] Besides the example of immune activity modulation used for illustration
above, the foregoing definition also applies to all the peptides of the present invention with
respect to the activities provided for such peptides. In particular, the foregoing definition applies
to peptides of the invention having activities in modulating fatigue, nutritional disorders,
metabolic disorders, lipid metabolism disorder, acidosis, immune activity, effects of radiation,
hepatitis, rejection of transplanted organ, the growth of cancer and appetite.

[0049] Those skilled in the art can readily determine whether a peptide or polypeptide
consists essentially of a peptide of the present invention under the foregoing definitions by
measuring the activity of the peptide or polypeptide using the assays as described below.

[0050] Those skilled in the art can readily determine whether a peptide or polypeptide
consists essentially of a peptide of the present invention under the foregoing definitions by
measuring the activity of the peptide or polypeptide using the assays for modulation of disorders
such as fatigue, nutritional disorders, metabolic disorders, lipid metabolism disorder, acidosis,
immune activity, effects of radiation, hepatitis, rejection of transplanted organ, the growth of
cancer and appetite which are provided herein with respect to a particular peptide of the present
invention.

[0051] The terminology “disorder” as used herein and in the claims refers to any
conditions in the body that fall outside the normal range as measured by standard methods. For
example, in humans, “lipid metabolism disorder” refer to a condition in which any of the lipid
levels in the body exceeds the normal range for that particular person based on the gender, height
and age, as determined by standard medical diagnostic tests.

[0052] The peptide may be administered by any suitable route. Example
administration routes are by intravenous injection, intramuscular injection, intraperitoneal
injection, subcutaneous injection, and subcutaneous implantation, with or without delivery
facilitating device such as liposome, sustain release protection, and the like. Thus the present
invention includes devices for injecting the peptide into a subject. In some embodiments the

device may be a syringe. The peptide may also be administered in any form of oral
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7.3 2.1* CMS-0015 18 6.9 1.6* CMS-008 500 17 7.1 2.0* CMS-008 125
18 7.2 2.3* Saline 17 9.02 5 *: compared with the saline control, P<0.05
Table 1.3 The effect of CMS-001 and CMS-008 on liver glycogen level of
mice groups Dosages (lig/kg/day) No. liver glycogen (mg/100g liver
tissue) CMS-001 20

administration. Examples may include but are not limited to like tablet, capsule, suspension,
solution, a lozenge, and the like, in the usual form without modification or in a slow release
form, or with or without gastro-enteric protection. The peptide may further be applied in any
form of topical application such as an ointment, cream, gel etc with or without transdermal
facilitating device, or as inhalant of powder, dissolved, or as liposome protected form.

[0053] It is understood that it may be possible to add additional amino acids to the
amino or carboxyl termini of the disclosed peptides described herein as another method of
practicing the present invention. For example, one or two amino acids may be added to the
disclosed peptide without affecting its biological function. It may also be possible to add three
or four amino acids and still maintain the function of the peptides. These are all referred to as
variants of the same peptide. Alternatively, one or two amino acids may be deleted from the
peptide without affecting its biological activity. It may further be possible for three or four
amino acids to be deleted without affecting the biological function of the peptides. These are
referred to as fragments of the instant peptide. Furthermore, derivatives of the peptide such as
conservative replacement of one amino acid for another within the same functional class may be
used to practise another aspect of the present invention. For example, peptides having non-polar
or hydrophobic side chains may be possible to substitute one side group for another without
reducing biological activity. As a further example, a linker/spacer may be inserted into the
peptide to form variants, but the variants still retaining its active moiety as the original peptide
used in this study. These are also considered variants of the peptides. A peptide analogue as
used herein, includes peptides that have amino acid molecules which mimic the structure of the
natural amino acid e.g. an analog with a different backbone structure, or D-amino acid
substitution. As a further example, although the amino acids used for synthesizing the peptides
are in their L optical isomeric form, peptides with one or more of the amino acids in the
sequence substituted with the D-form may have similar biological activities. The term
“functional derivative” as used in the claims is meant to include fragments, variants, analogues
or chemical derivatives of the peptide.

[0054] The use of the above-identified peptides in pharmaceutical formulations may
be employed as possible treatment for disorders described herein, such as immunological
disorders, cancer, fatigue, transplant rejection, and the like. The formulations may contain one

of the identified peptides mixed with other active or inactive constituents, including other
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8 1567 604* CMS-001 5 10 439 271* CMS-008 500 8 1408 457*
CMS-008 125 10 1275 726* Saline 10 271 217 * compared with the
saline control, P<0.05 Table 1.4 The effect of CMS-001 and CMS-008 on
blood lactic acid level of mice after exercise groups Dosages (pg/kg/day)
No. Lactic acid increase after exercise (mmo1/1) Lactic acid elimination
after rest (mmo1/1) CMS-001 20

peptides. Alternatively, one of the listed peptides may be used to prepare the formulation
together with peptides not listed here. They can be administered in the form of intravenous,
intramuscular, intracutaneous, subcutaneous or intradermal. The mode of administration may
also be intra-arterial injection that leads directly to the organ in need of treatment. Other modes
of administration are transdermal, inhalation as powder or spray, and other forms of delivery
known by one in the art. The formulation may also be orally taken, and may contain carriers that
can be used to prevent gastric digestion of the peptide after oral intake or any other carriers
known in the art.

[0055] The pharmaceutical formulation may include any of the known
pharmaceutical carriers.  Examples of suitable carriers include any of the standard
pharmaceutically accepted carrier known to those skilled in the art. These include but are not
limited to, physiological saline solution, water, emulsions including oil and water mixtures or
triglyceride emulsions, and other types of agents, fillers, coated tablets and capsules. The
appropriate carrier may be selected based on the mode of administration of the pharmaceutical
composition.

[0056] In a further aspect of the present invention, enhanced derivatives of the
peptide described herein and functional derivatives thereof are provided. The biologically active
peptides of the present invention may be conjugated to other biologically effective or useful
molecules to provide an additional effect or use or to enhance their therapeutic effectiveness.
Many potential conjugating molecules, their biological effects and the methods for conjugation
of the molecules to peptides are known in the art. Exemplary conjugating molecules include but
are not limited to an organic compound, a carbohydrate, a sugar, a polysaccharide, an amino
acid, an amino acid polymer, a peptide, a steroid, a protein, an isolated domain of a protein, a
lipid molecule, a fatty acid, a bile acid, a polyamine, a protease inhibitor, and the like. A
combination of conjugating molecules can also be used.

[0057] Some of the peptides of the invention have distinct therapeutic effects on a
particular cell or tissue type. One important objective of conjugating molecules to peptide drugs
is the targeting of the peptide to a particular location or compartment within the body of an
individual being treated. In this way, the peptide drug and its effects can be concentrated at the
location of the cell or tissue type on which it has the intended therapeutic effect. This can

augment the effect that a similar molar amount of the free, unconjugated peptide would have.
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15 2.56 0.41* 3.14 0.64* CMS-0015 13 2.60 0.33*2.96 0.33* CMS-008
500 15 2.23 0.30* 3.71 0.22* CMS-008 125 13 2.70 0.15* 3.62 0.57*
Saline 14 4.60 0.16 2.00 0.44 * compared with the saline group P<0.05
Table 1.5The effect of CMS-001 and CMS-008 on the serum SOD, MDA,
AST, and ALT levels after exhaustive exercise

Other objectives of conjugating molecules can include, for example, extending the life of the
peptide, altering the solubility of the peptide, altering the activity of the peptide, and altering the
bioavailability of the peptide.

[0058] Chemical reactions for conjugating the instant peptides to the conjugating
partners can be deduced by one skilled in the art without undue experimentation. Various
conjugation techniques are described, for example, in Haas et al., Kidney Intl.,52(6):1693, 1997;
Fiume et al., Ital J Gastroenterol Hepatol, 29(3):275, 1997; Di Stefano et al., Biochem.
Pharmacol., 61(4):459, 2001; Huang et al., Chem. Biol., 7(7):453, 2000; Leopold et al., J.
Pharmacokinet. Biopharm., 23(4):397, 1995; Patel et al., Bioconjugate Chem., 8(3):434, 1997;
Kramer et al. J. Biol. Chem., 269(14): 10621, 1994; Toth et al. (J.Med.Chem., 42(19):4010,
1999; Kim et al., (Biomaterials, 23:2311, 2002; Oldham et al. (Int. J. Oncology, 16:125, 2000;
and Fitzpatrick et al. Anticancer Drug Design, 10:1, 1995, all of which are incorporated by

reference herein in their entireties.

Gene Therapy and Method of Treatment

[0059] Gene therapy based on the discovered peptide sequences can be performed by
designing a nucleic acid sequence that code for one of these peptides. The nucleic acid may be
synthesized chemically and operably ligated to a promoter, and cloned into an expression vector.
The expression vector is then administered into the human body as the form of gene therapy for
expression in the human cell. The term “genetic vectors” as used herein includes these
expression vectors. Vectors that can be used for gene therapy includes adeno-associated virus
(Mizuno, M. et al. (1998), Jpn J Cancer Res 89, 76-80), LNSX vectors (Miller, A.D. et al. (1993)
Methods Enzymol 217, 581-599) and lentivirus (Goldman, M.J. et al. (1997) Hum Gene Ther 8,
2261-2268), the disclosures of which are incorporated herein by reference in their entireties.

[0060] Other vehicles for peptide delivery include expression vectors encoding the
desired peptide that can be transferred into an organism which can replicate in the host organism
to which it is desired to administer the peptide without significant detrimental effects on the
health of the host organism. For example, the expression vectors may be transferred into an
organism which is not pathogenic to the host organism to which it is desired to administer the
peptide. In some embodiments the expression vector produces the desired peptide in a bacterial
or fungal organism which does not have significant detrimental effects on the health of the host

organism to which the peptide is to be administered. For example, the expression vector
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groups Dosages No. MDA SOD AST ALT (pg/kg/day) (nmol/1) (Um].)
(TJ/L) (U/L) CMS-001 20 9 4A0.2* 400.645.6* 117.019.2* 32.73.0*
CMS-008 500 9 4.10.4* 415.731.5* 116.618.8*

encoding the desired peptide may be an expression vector which produces the desired peptide in
an organism such as lactic acid bacteria, E. coli, or yeast. In one embodiment, the expression
vector produces the desired peptide in a microbe normally found in the mammalian gut or a
microbe tolerated by the mammalian digestive tract. Some of the microbial species in which the
desired peptide can be expressed include, but are not limited to, Lactobacillus species, such as L.
acidophilus, L. amylovorus, L. casei, L. crispatus, L. gallinarum, L. gasseri, L. johnsonii, L.
paracasei, L. plantarum, L. reuteri, L. rhamnosus or others; Bifidobacterium species, such as B.
adolescentis, B. animalus, B. bifidum, B. breve, B. infantis, B. lactis, B. longum or others;
Enterococcus faecalis or Ent. facium; Sporolactobacillus inulinus; Bacillus subtilis or Bacillus
cereus; Escherichia coli; Propionibacterium freudenreichii; or Saccharomyces cerevisiae or
Saccharomyces boulardii.

[0061] Nucleic acid sequences that encode the peptides of the present invention,
chemically synthesized or produced by other means, including but not limited to the reverse
transcription of MRNA to produce cDNA molecules, can be incorporated into expression vectors
for gene transfer into the desired organisms by methods of genetic engineering familiar to those
of skill in the art. The expression vectors may be DNA vectors or RNA vectors. For example,
the expression vectors can be based on plasmid or viral genetic elements. The expression vectors
can be vectors which replicate extra-chromosomally or vectors which integrate into the
chromosome.

[0062] The expression vectors comprise a promoter operably linked to a nucleic acid
encoding a peptide of the present invention. The promoter may be a regulatable promoter, such
as an inducible promoter, or a constitutive promoter. In some embodiments, the promoter may
be selected to provide a desired level of peptide expression. In addition, if desired, the
expression vectors may comprise other sequences to promote the production, presentation and/or
secretion of peptides. In some embodiments a nucleic acid encoding a peptide of the present
invention is operably linked to a nucleic acid sequence which directs the secretion of the peptide.
For example, the nucleic acid encoding the peptide of the present invention may be operably
linked to a nucleic acid encoding a signal peptide.

[0063] In some embodiments, the expression vectors which are engineered to encode
the peptides of the present invention may be expression vectors which are adapted for expressing

the peptide of the present invention in a bacterial species that makes up the normal gut flora of
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32.95.2* Saline 9 6.90.3 342.727.3 145.232.3 40.28.2 * compared with
the saline group P<0.05 CONCLUSION [0093]This study showed that
CMS-001 and CMS-008 have the following properties: [0094]1. Extend the
swimming time of the mice, showing that CMS-001 and CMS- 008 can
increase the exercise capacity of the animall51. [0095]2. Decrease the
BUN of the mice, showing that CMS-001 and CMS-008 can decrease the
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exercise related fatigue disorders
gut, such as Saccharomyces cerevisiae; or, preferably, Saccharomyces boulardii, which can

colonize the human gut and is used to treat certain forms of diarrhea. Yeast expression vectors
can be used that constitutively express heterologous proteins and peptides, are highly stable, thus
are well transmitted to progeny cells during mitosis and meiosis and may comprise coding
sequence for a signal peptide or peptides that direct high levels of recombinant protein secretion.
An example of such a yeast vector is given in US Patent No. 6,391,585, to Jang et al., which is
hereby expressly incorporated by reference in its entirety.

[0065] The expression vectors encoding the peptides of the present invention may be
introduced into the organism in which it is intended to express the peptides through techniques
known in the art. These techniques include traditional methods of transforming bacteria, yeast,
or other microbes, through the use of chemically competent bacterial cells, electroporation or
lithium acetate transformation (for yeast), for example, as well as recent advances in the
transformation of bacterial species recalcitrant to these procedures. In some embodiments, the
expression vectors are introduced into lactic acid bacteria known to be recalcitrant to
transformation using the method disclosed by Leer et al. (WO 95/35389), the disclosure of which
is incorporated herein by reference in its entirety. The introduced sequences may be
incorporated into microbial chromosomal DNA or may remain as extrachromosomal DNA
elements.

[0066] This genetically engineered microbe containing the expression vector can then
be inoculated into the alimentary canal, vagina, trachea, etc., to achieve sustained immuno-
therapy. In some embodiments, the organisms expressing the peptides of the present invention

are ingested in an inactive form or, preferably, in live form. In the gut these microorganisms
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REFERENCES: [0102]The following references are incorporated herein
by reference in their entireties. [0103]1. Mizunoya W, Oyaizu S, Ishihara
K, et al. Protocol for measuring the endurance capacity of mice in an
adjustable-current swimming pool. Biosci Biotechnol Biochem. 2002 May;
66(5):1133-6. [0104]2. HE Ling, WANG Ming, CHEN Run etc. The effect
of blood lactic acid blood serum carbamide nitrogen and liver hepatin
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and their derivatives based on the degenerate codon system.

EXAMPLE 1
THE EFFECTS OF CMS-001 AND CMS-008 ON EXERCISE-INDUCED FATIGUE OF
MICE

[0069] Objective: To investigate the anti-fatigue effects of CMS-001 and CMS-008
on BALB/c mice.

[0070] Methods: BALB/c mice exhaustive swimming model was used to observe
the anti-fatigue effects of CMS-001 and CMS-008. The exhaustive swimming time, liver
glycogen, serum urea nitrogen (BUN), and blood lactic acid level was observed after the
administration of CMS-001 and CMS-008. The serum malondialenyde (MDA), superoxide
dismutase (SOD), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) levels
were also observed to investigate the possible anti-fatigue mechanism of CMS-001 and CMS-
008.
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[0113]Results: At 20g/kg/day, CMS-001 was found to be able to increase
the rate of T lymphocyte proliferation, with statistical significance (P<0.05).
1IMATERIAL AND METHODS 1.1Drug and reagents [0114]CMS-001:
Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co. Ltd.,
Shenzhen, PR China. [0115]Hank’s solution, Bovine fetal serum, and
RPMI-1640: Hyclone Logan Utah. [0116]ConA and MTT: Sigma
mical Co. s Missoyri, USA, 1. 2Ex rimental animals
A s e T R e G i found o be
able toﬂ@n@ﬂgsmmsee&baanwd irmmnrﬁi@gdmyoohwbmaeyluv&amellmlaeawmms the liver
lyco g\r/ler[1 en@'d%@r' mnal ente(r: P Fé?ratégp o sta caq Ignificance
gy gaamlnlsnar&lon 8FEM %B& qua |ta N o ocyte pr itetati g
comparatbvwntf{@ﬂam]@abblmh(ﬁlﬁ)rﬁ&)e Weves r&ls@ﬁmmbmmtﬁ\@‘ﬁeﬂmsaoﬁ CMS-008 were
also ab%M? o‘%&%é&%&%@%{ﬂﬁ%%&&{]‘f@ﬂ&yﬁ Hea?ﬂ'ﬂ%f?a}éﬁj ’aﬂ@%@?gase the activity
normal contr mice except the norma control group were exposed
of SOBEWAH EX$BHIYBEEIqisel/ With RatBRcahisipNfiranes competamvd tiviie salme control
(P<0. 0@5ssolved in 0.5ml saline, and applied intraperitoneally once per day for 15
continuous days after irradiation. On the day after the last test substance

@R RlstratietIAvEiePlee Vb nikt (vMe-BRSseneed EREstidalpaheanti-fatigue

properGRLCFRSIF IR ASRAFFBR HapRBIRGRILT rRRIRadIAGR0I86r¢84 concentration
adjusted to 4x106/m1 with RPMI-1640. To a 96 wells culture plate, 100p1

cells.and 100&1 Con A gto final concentration of 5pg/m1) were added per
1 Y ithout ConA were also prepared. The cells
1.1 V\mﬂmla}wmmtat 37C and 5%CO0O2 for 68 hrs. The proliferation of T
yte ter e MTT m thod 1 The |m atio
R e L P g B e o STRAIE e fefhen Kangzhe
Pharmaceainc@ D waliek, cﬁw@rmmerweleC/hmean OD value of the baseline blank

!#IfefREéwaT E%%gnl r%l%}%%ﬁ?dIge&M%'O@&uEQrTIprPa?éﬁ%n California,

tion In radia iImmuno- comprised mice
USA. GroupsdosageNo SI CMS-00120 pg/kg/day 101.270.19* saline

‘?fl TAROB ALk SRR 120 SR RGP RIRA'EH; wﬂt'ﬂ_zﬁ%f%w Atinghai,
<0 3CONCLUSION [0119]CMS-001 was found to be able to

China dtfifulate the T lymphocyte proliferation in
[0076] MDA and SOD reagent kits: Nanjing Jiancheng Bio-engineering Corporation,

Nanjing, China, PRC.
[0077] AST and ALT reagent kits: Beijing Zhongsheng Bio-engineering High

Technology Corporation, Beijing, PRC.
1.2 Animals

[0078] Male BALB/c mice, specific pathogen free (SPF) grade, weighing 18-22g
were obtained from Academy of Military Medicines and Sciences Experimental Animal Center,
PR China.

[0079] The mice were randomized into groups of CMS-001 (20ug/kg/day,
5ug/kg/day), CMS-008 (500ug/kg/day, 125ug/kg/day), and saline control. The test substance
was administered by intraperitoneal injection once per day for 30 continuous days. A week after
the start the of the test substance administration, the mice were trained to swim for 10 min, at

water temperature of 25t£1°C.
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radiation induced immuno-compromised mice, with statistical significance,
showing that CMS-001 may be used as an immuno-stimulant on
immuno-comprised patients after radiotherapy. REFERENCES: [0120]The
following references are incorporated herein by reference in their
entireties. [0121]1. New drugs (Western medicine) research direction
principle before clinic. Chinese Sanitation Ministry Drug Political Situation.

1993, _7:128-|137. 0122]2. Qiu Zhi-giang. The influence of Fuzheng
1.3 b@%@%&%ﬂﬁtem and immunity function affected by
réebet)eraBwinaniiwtariv¢sical ¥ sorsactitdrn003, 3(28). EXAMPLE 3

T OF CMS-014 ON. THE SURVIVAL OF.SKIN ALLOGRAFT IN
B Tor N R ety st R AN ossive effect of
gms2014 MMIMMMOQMWWBI[OﬁQ@W@RIﬁQS: Pieces of tail skin
14 fFPﬁ@.&M i ERASRIE 2 Bk DR
dR83914 WasTourites eealss thIpPORINGIRENBIGA vAIbIERN aNlddrad, pieces
corresﬂé'ﬁ%ié fis 98! HIRNEEIC S ER5TR- AR EAMPRERG ViR RASBHIRGARECt about 1 cm

onclusion: CMS-014 may be used as an immuno-suppressing

away ‘Ié@@rff]?obégﬁtra_lﬂ%@i%ﬂé’é?f@rplﬁ@ti@ﬁfbﬁﬂi&@‘ﬁﬂﬂt%ﬁhwéﬂo‘?ﬁpth of 30 cm and
temperMATFE AL 1THRIHES YIRARES GRBERES INAARIGMEAHGICHRIQRE. The time

_synthesized by Shenzhen Kangzhe Pharmaceutical Co. Ltd., Shenzhen,
of swipRiamhitall 08 d83eh WrSS86%SedA (CsA): Novartis Pharmaceutical Co. Ltd.,

15 Basebrwitrriagcdhd? ha9ISRineoSiinarhh Sk AtriiRAMaRS dherbePeise
Ltd., Tianjin, PR China. [0130]Na2S: Tianjin Beilian Chemical Co, Ltd.,

TR, PR A aHes A s IR T RSCTpiem T8 AlaReEH Oy iy the swimming
tank wiPRGH i BRIGIPELNdIGR Binde H & vateteddtih of 30 cm temperature of 30+1°C. The

mice were then allowed to rest for 30 min, and blood was collected from the orbital sinus. The

serum was isolated and the BUN was determined by a fully automated Biochemistry Analyser.
1.6 The effect of CMS-001 and CMS-008 on liver glycogen level of mice %

[0085] 30 min after the last injection, the mice were killed by cervical dislocation and

the liver was dissected, washed with saline, and blotted dry with filter paper. About 100 mg liver
was accurately weighed and the liver glycogen level was determined by the Anthracene Ketone
reagent Kit.

[0086] Glycogen weight (mg) in every 100g of liver = DU/DS x 0.5 x
homogenization liquid vol./liver weight(g) x 100 x 0.9.

[0087] Whereas:

DU = absorbency of sample

DS = absorbency of standard

Homogenization liquid vol = 8ml
1.7 The effect of CMS-001 and CMS-008 on blood lactic acid level of mice after exerciset™

[0088] 30 min after the last injection, 20ul of blood was first collected from the

orbital sinus. The mice were then weighed, and lead pieces corresponding to 4% of the body
weight were wrapped to the tails of the mice at about 1 cm away from the body. The mice were

placed to swim in the swimming tank for 10 min, at water depth of 30 cm and temperature of
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old, weighing 18-22g: Military Medical Academy of Science, China.
[0132]Donors: C57BL/6(H-2b) mice, SPF, 6 weeks old, weighing 18-22g:
Military Medical Academy of Science, China. 2GROUPING AND
TREATMENT 2.1Grouping and test substance administration
[0133]Balb/c mice were randomized into groups of CMS-014
(5001.1g/kg/day, 2501.1g/kg/day, 1251.1g/kg/day), Cyclosporine A
g/kg/day), and saline control (0.5m1/day). Half of the mice were male

30+1° éndTH%ll'l’WQ?é’ﬁéﬁ%[@C‘fd’f{%r&]w fRQY g8 WM REAGRSSo NN RAG I ffter the
exerciSAHAE A4 fRUARErIODEaN Inisgied b ddaxs ReiedIRFKtAe orbital sinus again.

transplantation, followed by daily injection until the end point of rejection of

The blgad Y aided anteshibParntenio Basia BadcsPBicAteR- al Asibackl dpuship/éhe blood

was dé@ﬁﬁﬁg@%ﬁﬁé@é@%%@%&{?@ solution. On the next day, a wound bed of
approximately 1cm2 Was&éduced by removing the skin su |ca , and

th&¥Pa piecEr NP RIcRA '?aﬂcé%WUP?LW?Fo%eé%'ien'% ppsed on the
amouneofiBtHe AdTticevalamplegiats |9rmer’r@<yvaymme rﬁléh@@wgmlesme BESte exercise.

protect a Iay araffrn uze, and a c rn
RN T B R 0 R A0 BT T s CATUTALS] based on the
amourﬂraﬁmmaatmleﬂzémnanebihelreammemnse mies the hitticeat rdlaldydba*ftblerest

18 vrlahkérlt 0ft t

after emoﬁ&mms& analysis was performed wrth Kaplan Meier survival test.

ﬁ@ogr;”% oS TRSt %M@ %;rrrreetwewﬁﬁc%%%evﬁh'ﬂr the swimming

fts Groups osages
tank WiBtaddBon101 ykighiai99:80 . deptnes 301aR 504, taykglaayd 00 Z5°C 28- By the

first tlﬁm r?r%&%ér}klg{g%%ey \rgerle0 rg%éed%% &B@pwgf%ﬁﬁected from the orbital sinus

immediately. The serum was isolated and the MDA, SOD, AST, and ALT levels determined.
1.9  Statistical method

[0092] Difference between groups were analyzed by ANOV Analysis of variance.

2 RESULTS
Table 1.1 The effect of CMS-001 and CMS-008 on the exhaustive swimming time of mice

groups Dosages No. Swimming time (min)  Swimming-time
(ng/kg/day) extension (%)

CMS-001 20 15  99.8+30.6* 48.0*

CMS-001 5 18 105.7+19.8* 56.7*

CMS-008 500 15 116.5£17.7* 72.7*

CMS-008 125 18 106.5£19.4* 57.9*

Saline - 16  67.5+28.0

* : compared with the saline control, P<0.05
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9 11.60.8* saline 0.5ml/day 8 8.10.4 *: Compared with saline control
group, p<0.05 4CONCLUSION [0137]CMS-014 was found to be able to
prolong the survival of the skin allograft, with statistical significance
(p<0.05) compared with the saline control. CMS-014 may be used as an
immuno-suppressing agent to control the rejection reaction after organ
transplantation. SREFERENCES: [0138]The following references are
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Givitig@iss. The Joui®fal of Immunology, P000; 165:23%1-2353. EXAMPLE 4
OMEIBBHIBITION BEBFECT OF CMS-018 AND.£M&3823 ON HEPATITIS
BIMRUS IN VITRO Example 4a HumaqyHe afig49%41]Test peptides were
added 1o the culture medium of 2.2.15 cellTine. After incubation, the
condOMPAishYith eatine BPRtiPlaBsUBRigen (HBsAg), hepatitis B e
antigen (HBeAg), and hepatitis B virus DNA (HBV-DNA) in the culture
ium yere red with that of the control. Peptides
rable { P BT b SRR el e ST Rshave

antl IICéJClLILID D VIIUD abuvuy III VILIU VVILII DLOI.LIDLIL;CI.I DI II ||L,a||u:: Lultipgal ed

with H8%¥5ntrol (PQBS St |s cDIfciudbpiglyenaen (REHR RSS!y be used
in the manageme ng éj[%{ itis B viruZiektion. 1MATERIALS
EO;WM&GMS origif) by Amenc&m Peibﬁﬁibﬂiﬂﬁbany, Inc., Sunnyvale, f
Calififya.dgpA- 5 10 439+ 271*

CMS-008 500 8 1408 £ 457*

CMS-008 125 10 1275 + 726*

Saline - 10 271 + 217

* : compared with the saline control, P<0.05

Table 1.4 The effect of CMS-001 and CMS-008 on blood lactic acid level of mice after exercise

groups Dosages No. Lactic acid increase Lactic acid elimination
(ng/kg/day) after exercise (mmol/l)  after rest (mmol/l)

CMS-001 20 15 2.56 + 0.41* 3.14 + 0.64*

CMS-001 5 13 2.60 £ 0.33* 2.96 £ 0.33*

CMS-008 500 15 2.23 £0.30* 3.71+0.22*

CMS-008 125 13 2.70 £ 0.15* 3.62 £ 0.57*

Saline - 14 4.60+0.16 2.00+0.44

* @ compared with the saline group P<0.05

-23-



[0143]2.2.2.15 cell strain, transfected by human hepatitis B virus (HBV)
DNA, was supplied by the National Center For Drug Screening (Shanghai,
China) (test one) and the Department Of Infectious Diseases Of The First
Hospital affiliated to Beijing University (test two). [0144]Cell culture
medium MEM was from GIBCOO, Invitrogen, Carlsbad, California, USA.
[0145]Elisa kits for HBsAg and HBeAg assays were from Shanghai Shiye

o e R S A T s

levels ?Hf}é\fﬁ/eé?rf%ngshan Medical University, Guangzhou, PR China.

ﬁ'M'E:kae' V CTIC O > Yl O BSsACant -— ACra
groHP&xmurr%Eg Oxi comf’entr 10871 2.2, 15 ‘-j at log phe(ss
4\ALeie_haﬂ£E§J{

d SHd adj od {3 X106/ With MEM (Edithining 1094 teta

CMib0lie se2Om, 100mg/M1 perdicitih2and ADELABT strépiodaytSid). THR.7+3.0*

civIBagNsigpyvas inoculgted on augdwell fuiliygg plate ﬂ'é*bli%'ﬁkpers%% 2*
and incubated at 37C, 5%CO2 for 48 hours for attachment. The peptides

Salidgre added to the finaltonceh@iidn 0p4d8*276im1 WithZ3amlle] (RoAs8.2
%Br?@ "{N%nt%esg |9]f %%n £ tE)%I (3 wells) was also prepared, in which
the p

ptide was rep ace ulture medium. The plate was incubated at
37C for 4 days, the culture medlum was then exchanged with freshly
d?_rﬁg?é?\? medium (of the same composition as the original), and the plate
was mcubated for a further 4 days. By the end of incubation, the
siiperjatantyofttioly soded thet € bidiooteanaod/ihatRdwayetheBshayargiproperties:

{'}L We&e R SUEl dsx?zYn'r:rh% mﬁﬁg@ﬂe%%ércﬁﬁ'&mésﬁﬁ?'ﬂémf%‘f Ad cms-

ectlon kit manu acturer 10N percentag rugs
008 cawe?@r@éﬁcmaﬁe@ra%@aaw%qﬁmmmm&l {Average concentration of control

espge @”%@Fé@%’@ﬂw@f&ﬁmﬁ%é AVEI AR WRIRRITEIRSLAI CHEES-008 can

100% [0148]The p garatlon and incubation of cell suspension was

decreaﬁgﬁlé%l[@aeég%ffgsqaia Blésve oh BECiEih EpRRRTEY RIGHEEHORHUg xBTS iRs/mI.

Bydbe) endnf inerdation dhesepgsnaigriseverelsoliaatas andidigerest, giving the
HBV-DNA concentratlons wege determination by fluorescence quantitative

animals #greased ARG M I EXSEERtion of the detection kit manufacturer. %
inogarion =4AmragesOiié islobdenitrtiwidokeenif@r-cAmeisgandNAcrease the speed

concentration le),/ Average D A ation Ix 100%
of Iac A oA RS o TS oM oL Aot G o Bachrace the
speed stdﬂmcbmsdansnnawemgmEfmaletlrﬁiEﬁUM‘@lﬁ@aé)ierds]ﬂhhlbltory effect

ollfanigfgr?t?olnéig(@b‘% ?‘tﬂgl I\ﬁ%ﬁ]nﬁ\l}bltgry 9??@1 Jﬂ}apiaep@(gag \%ﬁ@\ﬁg‘lﬁ&% can

decreagg meeuadgﬂhar@blptld@%mm@mqhhbmon CMS-01790.8%*
Cfb/bgg(f237§.8%crease the SOD level, showing that CMS-001 and CMS-008 can

increase free radical elimination during exercise®.

[0100] 7. Decrease ALT and AST level, showing that CMS-001 and CMS-008 can
protect heart and liver cellular damage during exercise.

[0101] 8. CMS-001 and CMS-008 may be useful in the management of exercise
related fatigue disorders.

CON

REFERENCES:

[0102] The following references are incorporated herein by reference in their

entireties.
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* Compared with the blank control, Pc 0.05. CONCLUSION [0150]At
suitable concentration, CMS-017 and CMS-023 were found to be able to
inhibit the development of hepatitis B virus in vitro, with statistical
significance compared with the control (P<0.05). This shows that
CMS-017 and CMS-023 may be used in the management of hepatitis B
related viral infections. Example 4b The antiviral effects of CMS-017 on

duck hepatitis B .in vivo tive: To |nvest|g te the antiyi
e ot e B RAR o R ASOIRGEE BB R fessring the
endurdib52abiS -OfmMidéssaivedjusiaalnewvast apphed g foobrRigiegBiomchnol Biochem.
epatjtis\B animal model by intramuscular injection for 28 days. The
2002 sgu?ng@%fs%?DHBv DNA and DHBsAg (duck hepatitis B surface
aifxigéh) were HEsbm@dIMNérMngo@HE)NWMidizaTbmeff&thﬂtllﬂﬂod lactic acid -

respectively a dcompared ith bI k contrgl. RESULTS [0153]CMS-017 . .
blood LT GHIPRS € AUTEPHE Tt REFGH 1Dt B0 S5 ATtent Medicine
Literatiid Bsfagrdtiong20oR tegapaesiepéeriod (P<0.01). Upon discontinuation of

nt f r7 bound oto MAT RIALS
B o AR, KB T e SN e i st Bt of Theanine
of Fati(brel ChioeflesimilalysSaottiencdumel tl@%bﬂi&(@ﬁébe&lﬂty of one-day

?l:g%%ﬁ; qfngrﬂ %%tﬁ §,et N,}Pa E}%P%a}t' @@ﬂgn&l FQ édl& ﬂé \‘;"J[S{(ercise on

n, bloo samples were co Iecte rom the external jugular vein

myocaadidl subcelidnfinfabtior wasconfimegoyt aiméebloﬂaﬂar(@mmswnh
DHBV DNA probe_labeled with digoxil31. The ducks were bred to

wWBLkE old for dINrZRBe |y FRELIIRR %}%G\@.ﬁ@dafnat%%ﬂﬁfgﬁa%hfood Beijing:
BeijindQI Ao PRiskeLevRfilimg eShiniibnk HBYS infection were randomly divided into

followin 015 HJE trol group (n=12): N rmals lin

] ot R g ATy B P U P R GRS A ealth care

food. mmsmm Bublip Iﬂealili)PRC(C}gﬂeg/day CMS-017 (dlssolved in 1 ml normal
app. c{/g lar, injectiq onee [{

R e L SRR R R g smutaion
of SInglmfdkeeﬁiﬁonemomtakalejﬁtmamienl%wbbIé&%ﬂs‘émpﬂé%ﬁé@eﬁrawn from

ﬂf@i%]emaé.lu%%%sard C, Rannou-Bekono F, Machefer G, et al. Changes in blood lipid
peroxidation markers and antioxidants after a single sprint anaerobic exercise. Eur J Appl
Physiol. 2003 Mar; 89(1):14-20.

EXAMPLE 2
IMMUNO-REGULATORY EFFECTS OF CMS-001 ON RADIOTHERAPY INDUCED
IMMUNO-COMPRISED MICE

[0111] Objective: To observe the immuno-regulatory effects of CMS-001 on
radiotherapy induced immuno-compromised animal model.

[0112]  Methods: An immuno-compromised mice model was first set up by Cs™’
irradiation. CMS-001 was then applied and the change in T lymphocyte proliferation rate was
then analyzed by the MTT method.

[0113] Results: At 20ug/kg/day, CMS-001 was found to be able to increase the rate

of T lymphocyte proliferation, with statistical significance (P<0.05).
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vein on days O, 7, 14, 21, 28, and 35 from the start of treatment. The sera
were isolatee and stored at -20C until analysis. 3Parameters to be
monitored 1) DHBV DNA serum level [0159]DHBYV DNA probe was
fluorescent-labeled according to the labeling kit protocol from the
manufacturer (Roche Co.). Duck sera were dot-blotted (2 dot per sample)
onto nitrocellulose membrane and hybridized with fluorescent-labeled
1 probe for DHBV DNA %Sntltatlonml DHBV DNA 40p1+DHBsAg 100p1
WaSE& A AR MELRGRRd. cDP-Star fluorimetry reagent was used for
1.1 abnplificatieagehtiie fluorescence. Vuego Scan (Brisa-620st) scanner was
r fil ng,.and Discayer i oftyyare for
J e e o TR P e R SR R eBburical co
Ltd., Shﬂmllhﬂe ARdbma=intensityXmm?2) 2) DHBsAg serum level [0160]DHBsAg

Mtfoliln %Sb%/qﬁ{{gggrgﬁg E#é?(@ %[Ill]i& @&éﬁ?] Wgtatlstlhg }gﬁglyl'slgan Utah.
[(D%Lﬁ]vaurézpnee@mm Earﬁ@m@lﬁh@ﬂ@abﬁcgnswgsmd\@wggls@ﬁﬁare

1.2 %(ﬁ&'frﬂ_e%ta[pérﬁﬁléls-rhe changes of the serum DHBV DNA concentration
Table 4.3 Serum DHBV DNA titer during pre- and post-treatment DI-IBV

ORI (IvoluMalg Belricrraismenacifie@rihogpadkes giasisi(SPesieighipgcid=2g were

obtain&¥OFFORY Academy of Military Medicines and Sciences experimental animal center, PR
China.

1.3 Preparation of animal model, administration of CMS-001, and quantitation of T

lymphocyte proliferation rate !

[0118] Balb/c male mice were randomized into groups of: CMS-001 (20ug/kg/day,
5ug/kg/day), the saline control, and the normal control. All mice except the normal control

group were exposed to 600 rad Cs™’

(82.83 rad/min for 7.2 min). The test substance was
dissolved in 0.5ml saline, and applied intraperitoneally once per day for 15 continuous days after
irradiation. On the day after the last test substance administration, the spleens of the mice were
dissected aseptically. The spleens were dispersed to single cells, washed, and the cell
concentration adjusted to 4x10%ml with RPMI-1640. To a 96 wells culture plate, 100ul cells
and 100ul Con A (to final concentration of 5ug/ml) were added per well. Baseline blank controls
without ConA were also prepared. The cells were incubated at 37°C and 5%CO, for 68 hrs. The
proliferation of T lymphocyte was determined by the MTT method ). The stimulation index
was calculated according to the following: Stimulate index (SI) = mean OD value of ConA wells

/ mean OD value of the baseline blank wells.

2 RESULT

Table 2.1 The effect of CMS-001 on T lymphocyte proliferation in radiation induced immuno-
comprised mice.

Groups dosage No. SI
CMS-001 20ug/kg/day 10 1.27+0.19*
saline control - 8 1.11+0.08
normal control - 10  3.42+0.93*
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saline 2055.9521.8 1952.5621.5 2048.6692.3 2031.2722.3 1886.0641.3
2118.5468.1 CMS- 017 2207.0237.5 1991.8378.9* 1925.0549.9*
1743.9555.0* 1544.9389.7* 1742.7437.0* * Compared with saline control
P<0.05

*compared with saline group P<0.05

3 CONCLUSION
[0119] CMS-001 was found to be able to stimulate the T lymphocyte proliferation in

radiation induced immuno-compromised mice, with statistical significance, showing that CMS-

001 may be used as an immuno-stimulant on immuno-comprised patients after radiotherapy.

REFERENCES:

[0120] The following references are incorporated herein by reference in their

entireties.

[0121] 1. New drugs (Western medicine) research direction principle before clinic.
Chinese Sanitation Ministry Drug Political Situation. 1993, 7:128-137.

[0122] 2. Qiu Zhi-giang. The influence of Fuzheng buxuegao to blood system and
immunity function affected by radiotherapy. Lanzhou Medical Transaction, 2003, 3(28).

EXAMPLE 3
EFFECT OF CMS-014 ON THE SURVIVAL OF SKIN ALLOGRAFT IN MICE

[0123] Objective: To investigate the immunosuppressive effect of CMS-014 by the
skin allograft model.

[0124] Methods: Pieces of tail skin from Cs;BL/6 mice were transplanted to
BALB/c mice and the mean survival time (MST) of the skin allograft was observed.

[0125] Results: CMS-014 was found to be able to prolong the survival of the skin
allograft, with statistical significance (p<0.05) compared with the saline control.

[0126] Conclusion: CMS-014 may be used as an immuno-suppressing agent to
control the rejection reaction after organ transplantation.

1 MATERIALS
1.1 Drugs and other reagents
[0127] CMS-014: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.
[0128] Cyclosporine A (CsA): Novartis Pharmaceutical Co. Ltd., Basel, Switzerland.
[0129] Saline: China OTSUKA Pharmaceutical Co. Ltd., Tianjin, PR China.
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[0163]2. The changes of the serum DHBsAg level Table 4.4 Serum
DHBsAg O.D. value during pre- and post- treatment Pre-treatmentWeek
1Week 2Week 3Week 4Week 5 Normal saline CMS-017 0.9490.688
0.9280.402 0.7610.540 0.7610.328 0.8920.762 0.6680.310* 0.8670.802
0.5510.268* 0.7010.673 04790.279* 0.8710.634 0.4880.182* * Compared
with saline control P<0.05 CONCLUSION [0164]At suitable

trati CMS-Q17 nd to hav ti-h titi ties i
RS < BPOR REBAEL BEIGE G SR E GHel
1.2 (Rqaidy. CMS-017 may be used in the management of viral infection

Ifé tﬁ dis der?en%EFllﬂ-‘_li) ’che%nrg?c% Th fo_IIo in ggﬁr%(reeé\ﬁc SF) 6 weeks

corp rate réin by rere &ir8ntiret

old, wétglorshlfaag M ditgripMedicad AsiadénBooiSiztare, a(hhi na.
[0132] Donors: Cs;BL/6(H-2") mice, SPF, 6 weeks old, weighing 18-22g: Military

Medical Academy of Science, China.

2 GROUPING AND TREATMENT
2.1  Grouping and test substance administration

[0133] Balb/c mice were randomized into groups of CMS-014 (500ug/kg/day,
250ug/kg/day, 125ug/kg/day), Cyclosporine A (10mg/kg/day), and saline control (0.5ml/day).

Half of the mice were male and half were female.

[0134] The test substances were dissolved in 0.5ml saline and intraperitoneally
injected for 5 days before the skin transplantation, followed by daily injection until the end point
of rejection of the skin graft.

2.2 Skin grafting

[0135] A patch of hair at the back of Balb/c mice was removed by 8% Na,S solution.
On the next day, a wound bed of approximately 1cm? was produced by removing the skin
surgically, and then a piece of full-thickness tail skin of 1cm? from sex-matched donor Cs;BL/6J
mice was placed onto the wound bed. The surgical site was covered and protected with a layer
of paraffin gauze, and a covering plaster was applied. The plaster was removed 6 days after
transplantation™, and the recipient mice were monitored daily for the viability of the allograft.
The end point of rejection was taken as only less than 10% of the allograft remained viablel?.

2.3 Statistical analysis

[0136] Statistical analysis was performed with Kaplan-Meier survival test.

3 RESULTS
Table 3.1 Effect of CMS-014 on the MST of mice skin allografts

Groups Dosages No. MST (days)
CMS-014 500pg/kg/day 9 9.8+0.4*
CMS-014 250ug/kg/day 10 9.8+0.5*
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application of Chonggqing duck hepatitis B model. Chinese Journal of
Hepatology. 1993; 1(2):89- 91. [0167]2. Chen Yaxi, Guo shuhua, Chen
Xuehua. Preparation and application of DHBV DNA probe labeled with
digoxin. Journal of Chongqing University of Medical Sciences. 1994;
19(4):295-297. [0168]3. Tang Ni, Huang Ailong, Guo shuhua, et al.
Systemlc foundation and appllcatlon of serological parameters of humoral

9(@9@3915 [0169]4 Tang M5Wb@fga§>(llong GUd shuhut).8£a6*
Pgidfication of Duck hepatifig antigen gnd its applicgiens.
Journal of Chongging Unlver of edical Sciences. 2001; 26(1):14-16.
[OCRHOS. Tang Ni, Huang A8 980 shuhua, & al. A cBribRfison of

Sp. Q%@% cted ducks. Chinese Journal of
Heep()%aa‘toﬁ?L %@) Tégogfh?yg]ggﬁang Ni, Huang Ailong, Qi
Zhenyuan, et al. Imnmune response of acutely infected ducks to duck

4 HepAEEUWHIRNs. Chinese Journal of Microbiology and Immunology 2000;
2W374-29-dNIS81 4 W&J@‘to%b‘%@@L{B%o@h&ﬂ%’w@ﬂ/a@o@tr@@km allograft,

experimental study of lamivudine agalnst duck hepatitis B virus in

with S@Hﬁ%ﬂ%ét%}‘nfm?ﬁéﬁﬁwéwo Wiy ihealBresepebidgly! 064 may be used as
an imrAd20ShrebdinPdgepito Qintad itk e raiduen eetéH dryah 8 BEs PrHEaA0
to blood system and immunity function affected by radiotherapy. Lanzhou
%ﬁ%&ctlon 2003,3 (28). EXAMPLE 5 THE INHIBITORY
S MS024-16 ON NUDE MICE-TRANSPLANTED HUMAN
GASTRIC THREINDMA BEPELeBAR Xdrd\ DCHRETrtciMAETER By Seferkbueigm  their
and Reagents [0174]CMS024-16: Custom synthesized by Shenzhen
angzhe Pharmaceutical Co. Ltd., Shenzhen, PR China. [0175]5-Fu:
Tiekge] Jinyfad A‘vhnm%mki@,oWﬂanMnMg:hhmﬁ)Bﬁﬁ]%tat abvReptide Nucleic

Acid Ar?nﬁg g%ﬂ?n %%é%’g?m \ﬁ)['l;lgg %agyé}@%@n&g@ﬁfﬂb%ﬁ@%% Expression

Directing T Cells into Graft. The Journal of Immunology, 2003, 170:1556-1565.
[0140] [2] Steven H. Borenstein, Jeremy Graham, et al. CD8+ T Cells Are Necessary

entiret

for Recognition of Allelic, But Not Locus-Mismatched or Xeno-, HLA Class | Transplantation
Antigens. The Journal of Immunology, 2000; 165:2341-2353.

EXAMPLE 4
THE INHIBITION EFFECT OF CMS-017 AND CMS-023 ON HEPATITIS B VIRUS IN
VITRO
Example 4a Human Hepatitis
[0141] Test peptides were added to the culture medium of 2.2.15 cell line. After

incubation, the concentrations of hepatitis B surface antigen (HBsAg), hepatitis B e antigen
(HBeAg), and hepatitis B virus DNA (HBV-DNA) in the culture medium were determined and
compared with that of the control. Peptides CMS-017 and CMS-023 at suitable concentration
were found to have anti-hepatitis B virus activity in vitro, with statistical significance compared
with the control (P<0.05). It is concluded that these peptides may be used in the management of

hepatitis B virus infection.
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USA. 1.2Animals [0178]Healthy female BALB/c (nu/nu) nude mice,
specific pathogen free grade (SPF), 4-5 weeks old: Academy of Military
Medical Sciences, China. 1.3Cell lines [0179]Human gastric carcinoma
cell line BGC-823: Cancer Research Department, China Medical Science
Institute. 2METHODS 2.1Animal model preparation and determination of
anti-tumor effects111 [0180]Hunan gastric carcinoma cell line BGC-823

1 at Ioa ghiase were adjusted to the concentration of 2x107/m1 and then
[ cutaneously to the back of nude mice (0.1m1 per mouse).
Tlog4ppculates peptitkis wm@tanal&hﬁn&ddmovgwmpsstﬁrﬂwm&%ﬂ@j (of I-amino

. (160g/kaglday,. 32 / day, and 6 / /da ml/ positive
acics QTP AR s MBI Rty TR e, Cab i i PO
sHlid&] 0.2ra.2/ddy) c@lUMmmtﬂeamfedfetbbymmmlepstw EﬁtvaperﬁtdiavalDNA was

suppli%ag&(i) V‘ﬁ?ﬂ%rr?aﬂteéeﬂ rﬂ\?opelf)(ﬁ%ea&%t&ﬂﬁg”{gééﬂwametﬁ%)o%gt e) and the

0 continuous days. On next da ast injection, the
DepartmafbrQhdsiastiquerbicearsstétf dnd frest Wesgiied @féi@@m@daﬁhmub&mwﬂélty (test
two). = = (Mean weight of negative control - Mean weight of test group) / (Mean

weight of negative control) x 100% 2.2Statistical analysis [0181]Data

Wt 4xprels8ihd AW aRedn ANGVA Whsh&reip SSI B&RIFrdl WAEAG8Rd feirIsbad,

Ca“foﬁhg qtgyjstical analysis. P values <0.05 were taken as statistically
ignificant. 3 RESULTS Table 5.1 The inhibition effect of CM5024-16 on

AT hice FtoKIEAER A Ao Al GRS ES T SERgRRR RNV Kehua
Biotecﬁr@um@m@dﬁgmm@m ( g) Inhibition rate ( % )

EBE - AR Rt BR i or TRE dfetmination SP IR BRA was

from DA-AN gene company of Zhongshan Medical University, Guangzhou, PR China.

2 METHODS
Test 1: Inhibitory effect of peptides on HBsAg and HBeAg at maximum non-toxic concentration
[0147] 2.2.15 cells at log phase were harvested and adjusted to 2x10%ml with MEM

(containing 10% fetal bovine serum, 100mg/ml penicillin, and 100U/ml streptomycin). The

suspension was inoculated on a 24-well culture plate with 1.5ml per well, and incubated at 37°C,
5%CO; for 48 hours for attachment. The peptides were added to the final concentration of
400ug/ml with 3 parallel wells per sample. One set of blank control (3 wells) was also prepared,
in which the peptide was replaced with culture medium. The plate was incubated at 37°C for 4
days, the culture medium was then exchanged with freshly prepared medium (of the same
composition as the original), and the plate was incubated for a further 4 days. By the end of
incubation, the supernatants of the culture were collected, and the titers of HBsAg and HBeAg
were determined by ELISA method according to the instruction of the detection kit manufacturer.
The inhibition percentages of the drugs were calculated as below:

% inhibition = (Average concentration of control — Average concentration of
sample) / Average concentration of control x 100%
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8 1.591.017* 44.7* CM5024-161601.1g/Kg/day 8 1.320.68* 54.0*
5-Fu20mg/Kg/day 9 1.700.70* 40.8* Normal saline0.2m1/day 8 2.871.05

* . Compared with normal saline group, p<0.05. 4.CONCLUSION
[0182]CM5024-16 at a dosage of 160-640g/kg/day, was found to be able

to inhibit the growth of nude mice-transplanted human gastric carcinoma

BGC 823 xenograft, with statistical significance compared with the normal
P<0,05). REFERENCE: [0183]The following reference is

' R R HPAERPB ALY RS B ntirety. [0184]1. Li XH, Zhang GY,
L[ume] XuTM#piap@ratitve @ftentcobdieliicobactesysploriion e expeatedian in test 1
above, metaglﬁ Eréﬁgen(ffr%r{gr&% 4%@ i r)rcr){lnaB%/etl <|a' %?1 oW%ggb%t%n r{ﬁe supernatants

were collected and the HBV-DNA concentrations were determination by fluorescence

quantitative PCR, according to the instruction of the detection kit manufacturer.
% inhibition = (Average DNA concentration of control — Average DNA
concentration of sample) / Average DNA concentration of control x 100%

Statistics
[0149] Student t test was used for the statistical analysis. P<0.05 was taken as

statistically significant.

RESULTS
Table 4.1 Inhibitory effect of peptides on HBsAg and HBeAg at 400ug/ml

Peptide Inhibition ratio to HBsA\ Inhibition ratio to HBeA
CMS-017 68.6%* 62.2%*
CMS-023 58.4%* 53.7%*

* Compared with the blank control, P < 0.05

Table 4.2 Inhibitory effect of peptides on HBV-DNA at 160ug/ml

Peptide % HBV-DNA inhibition
CMS-017 90.8%*
CMS-023 70.8%*

* Compared with the blank control, P < 0.05.

CONCLUSION

[0150] At suitable concentration, CMS-017 and CMS-023 were found to be able to
inhibit the development of hepatitis B virus in vitro, with statistical significance compared with
the control (P<0.05). This shows that CMS-017 and CMS-023 may be used in the management
of hepatitis B related viral infections.
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EXAMPLE 6 THE INHIBITORY EFFECTS OF PEPTIDES ON
HEPATOCARCINOMA H22 IN VIVO [0185]Objective:To investigate the
effects of peptides on the growth of hepatocarcinoma H22 in mice.
[0186]Methods: BALB/C mice were randomized into groups of saline
control, 5- Fu, normal control, peptides. Liver carcinoma H22 cells were
transplanted by mtraperltoneal |nject|on and the test substances
inistered. als by i ily. The survival time
e A Hhean! Of PGS RRH IS R LMV, 187]Results:
A[Udibs}es otBﬁgékgEiaYpGM&WeQﬁe @MSH@Béf%tst‘f/ISP@Q@.ﬂﬁon duck hepatitis
B viru Qﬂ I%\% .16 were found to be able to prolong the survival of mice
t nspla ted’ With H22 tumor cells, with statistical significance compared
with the saline control group (P<0.05). [0188] Conclusions:
METHONAS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were found to

DA 10 R SUNRRIIIGE WA UATRRIARShINGEERAE Repatiis &

that these peptides may be used for the management of cance
aﬂima'lmNPEPMAlltSamNﬁDLMEWﬁ@E@S fﬂzrﬁ&r@@ySanah%égrmSlevels of DHBV DNA and

DHBSM@%%&%SS}M«% Qsttefer) GrblSdPEiet W%@M%‘&%&@]Wfﬁzatlon and

custom manufactured by Shenzhen Kangzhe Pharmaceutical Co. Ltd.
E'—'Spgﬁé?%@ﬁlyﬁﬂdéﬁmaarﬁﬁl‘gﬁﬁbmlﬁoﬂﬂ glouracn) was from Tianjin Jlnyao
Aminophenol Ltd., Tianjin, China. [0191]Saline was from China OTSUKA
RESUEﬁSrmaceutlcal Co. Ltd., Tianjin, China. [0192]RPM| 1640 and Fetal
ﬂ@gﬁoser V%%ro”%‘?o%'BﬁnQ% '%‘G'éreo Lo ”Fe&%% og h%f{}'i‘yNA and
s solufion were from | ma emlcal
DH BSNUs@mmg l‘JllSAreatm)emtlrmﬂIIQd[Gi‘gll!]-llbakmoBALBjntmsqmQﬁtgaaid@nﬁfer 7 days,
rebouﬁﬁf I@ v]eﬁ 22g) were from the Animal Center of Military Medical
Aca em Suence Beijing, China. 1.3Cell lines [0195]Mice hosting

hepatic carcinoma H22 cell strain were from Tumor Department
MATERIALS AND METHODS

1 Animal model™®
[0154] 0.1ml DHBV DNA positive serum (5x10" copies/ml) was inoculated into the

abdominal cavity of one-day old Chongging ducks to set up the hepatitis animal model. 10 days
after inoculation, blood samples were collected from the external jugular vein and success of
infection was confirmed by dot-blot hybridization with DHBV DNA probe labeled with digoxit®.
The ducks were bred to 2 weeks old for entrance into the study.

2 Grouping and administration

[0155] Ducks confirmed with DHBV infection were randomly divided into the
following groups:

[0156] 1) Control group (n=12): Normal saline. 1 ml per day, once per day, and
applied by intramuscular injection.

[0157] 2) CMS-017 group (n=12): 200ug/kg/day CMS-017 (dissolved in 1 ml
normal saline) applied by intramuscular injection, once per day.

[0158] The treatment lasted for 4 weeks, and observation continued for another one

week after termination of treatment. 1 ml blood samples were drawn from the external jugular
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of Medical Institute of China Medical Academy of Science, Beijing, China.

1.4Grouping of animals [0196]Healthy BALB/c mice were randomized into

groups of CMS-024.04, CMS- 025.05, CMS-024.14, and CMS-024.16

(80g/kg/day), 5-Fu (20mg/kg/day, once for every two days), saline

(0.2m1/day), and normal group (without tumor cell inoculation).

1.5Administration of hepatic carcinoma H22 mice model [0197]Mice

culated with_he mas for 6-8 S were sa rificed. The
[4]
vein O 543 D wins AoRbct AR BENEE A HGR B L H0RE aplated” anc
stored atitRdeHanksire®jsiton. 0.2m1 of this was inoculated intraperitoneally to
BALB/c ouse except for the normal controls. 1.6Test substance
----- b BiAdministration of test substance was started on the
next day afmﬂmemMMewm ikgeLilation. The peptldes and sallne were
a@?# dal onc every fywo days ontlnu
e dea ho the ide 7)§ﬂ%lv?\Y/va rﬁfc’neé recg? h tm IaPeImg kit
protocdbﬁdmmrmoofmléulrerr(cﬂiemm(zal)turmem«ehmg&n@datddmlteme(d dBtipeivedmple) onto
nltroce?(g}ﬁﬁr%mgﬂg k(g Tﬂ%lr?ﬁ'(!ﬁ'}gf&i @ﬁtﬂelﬁ’ n{%?e QJQHJT‘QE{ a FUQ(% (f(ﬂatﬂQBV DNA
(Average survival days of test grou Average survival days of
quantitiong coﬁtﬂﬂgr@ma\/f(%lagl@sﬁgvm;dayswﬂwlm gﬁ@crpaj staodwsl. CDP-Star
v [

fluorlr{wg?rg ]tr]ee-% g@mﬁﬁhﬁsﬁétﬁ% met f"}F}E'[§§8 an Mel r %%E‘th%gﬁsa 620st)
scannefyagUigied for Glanistriuli Borapd iene s &Uaﬁfé@aéq%@t@ opfveyerfahquantitative
analysfd PtHas sakerhap Rialistealhs Snriicaits 2Rkt (Rl RO3MRity Xmm?).

experiment was done in two separate times, with results as below.” Table
62 Effect d?Bshges'sMte¥eurvival of mice transplanted with H22

herstgcarama PrapPsROFAEMiRt Y ISR method ), and the 0.D value was
obtained by ELISA reader (Bio-TEK Co.) at 490nm.

4 Statistical analysis

[0161] Paired t-test was carried out for each group using SPSS software.

RESULTS
[0162] 1. The changes of the serum DHBYV DNA concentration
Table 4.3 Serum DHBYV DNA titer during pre- and post-treatment

DHBY DNA (volume)

Pre-treatment Week 1 Week 2 Week 3 Week 4 Week 5
Normal
saline 2055.9+521.8 1952.5+621.5 2048.6+692.3 2031.2+722.3 1886.0+641.3 2118.5+468.1
CMS-
017 2207.0£237.5 1991.84378.9* 1925.04549.9* 1743.94555.0* 1544.9+389.7* 1742.7+437.0*

* Compared with saline control P<0.05
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(days) Survival time (days) Survival Prolongation (%) CMS-024.04 80g/kg
16 19.00.9 20.24.4* 15.8* CMS-024.05 80g/kg 16 19.01.0 19.32.4* 10.4*
Saline control 0.2m1/day 16 18.00.3 17.42.1 5-Fu 20mg/kg 16 30.02.0

[0163] 2. The changes of the serum DHBsAg level
Table 4.4 Serum DHBsAg O.D. value during pre- and post- treatment

Pre-treatment Week 1 Week 2 Week 3 Week 4 Week 5
Normal
saline 0.949+0.688 0.761+0.540 0.892+0.762 0.867+0.802 0.701+0.673 0.871+0.634
CMS-017

0.928+0.402 0.761+0.328  0.668+0.310*  0.551+0.268*  0.479+0.279*  0.488+0.182*

* Compared with saline control P<0.05

CONCLUSION
[0164] At suitable concentration, CMS-017 was found to have anti-hepatitis

properties in vivo, with statistical significance compared with the saline control (P<0.05). CMS-

017 may be used in the management of viral infection related disorders.

REFERENCES:

[0165] The following references are incorporated herein by reference in their

entireties.

[0166] 1. Chen Yaxi, Guo shuhua, Zhang Dingfeng, et al. Foundation and
application of Chongging duck hepatitis B model. Chinese Journal of Hepatology. 1993; 1(2):89-
91.

[0167] 2. Chen Yaxi, Guo shuhua, Chen Xuehua. Preparation and application of
DHBV DNA probe labeled with digoxin. Journal of Chongging University of Medical Sciences.
1994; 19(4):295-297.

[0168] 3. Tang Ni, Huang Ailong, Guo shuhua, et al. Systemic foundation and
application of serological parameters of humoral immunity to duck hepatitis B virus. Chinese
Journal of Hepatology. 2001; 9(1):13-15.

[0169] 4. Tang Ni, Huang Ailong, Guo shuhua, et al. Purification of Duck hepatitis
B surface antigen and its applications. Journal of Chongging University of Medical Sciences.
2001; 26(1):14-16.

[0170] 5. Tang Ni, Huang Ailong, Guo shuhua, et al. A comparison of specifically
immune response in DHBV-infected ducks. Chinese Journal of Hepatology. 2001; 9(3):166-168.
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32.56.3* 84.5* Normal 16 60 60 * Compared to saline control group,
P<0.05 Table 6.2 Effect of peptides on the survival of mice transplanted
with H22 hepatocarcinoma Groups Dosage N Survival time Survival time
Survival (days) (days) Prolongation (%) CMS-024.14 80 pg/kg 16
16.00.0

[0171] 6. Tang Ni, Huang Ailong, Qi Zhenyuan, et al. Immune response of acutely
infected ducks to duck hepatitis B virus. Chinese Journal of Microbiology and Immunology
2000; 2(4):24-29.

[0172] 7. Chen Yaxi, Guo shuhua, Qi Zhenyuan, et al. An experimental study of
lamivudine against duck hepatitis B virus in combination with famciclovir. Chinese Journal of
Hepatology. 2001; 9(4):209-211.

[0173] 8. Qiu Zhi-giang. The influence of Fuzheng buxuegao to blood system and
immunity function affected by radiotherapy. Lanzhou Medical Transaction, 2003,3 (28).

EXAMPLE 5
THE INHIBITORY EFFECT OF CMS024-16 ON NUDE MICE-TRANSPLANTED
HUMAN GASTRIC CARCINOMA BGC-823 XENOGRAFT
1 MATERIALS
1.1 Drugs and Reagents
[0174] CMS024-16: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.
[0175] 5-Fu: Tianjin Jinyao Amino Acid Co., Tianjin, PR China.
[0176] Fetal bovine serum (FBS): Hyclone, Logan, Utah.
[0177] RPMI-1640 cell culture medium: GIBCO®, Invitrogen, Carlsbad, California,

USA.
1.2 Animals
[0178] Healthy female BALB/c (nu/nu) nude mice, specific pathogen free grade
(SPF), 4-5 weeks old: Academy of Military Medical Sciences, China.
1.3 Cell lines
[0179] Human gastric carcinoma cell line BGC-823: Cancer Research Department,

China Medical Science Institute.

2 METHODS
2.1 Animal model preparation and determination of anti-tumor effects!!

[0180] Hunan gastric carcinoma cell line BGC-823 at log phase were adjusted to the
concentration of 2x107/ml and then inoculated subcutaneously to the back of nude mice (0.1ml

per mouse). The inoculated animals were randomized into groups of CMS024-16 (160ug/kg/day,
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27.68.5* 50.3 CMS-024.16 80 pg/kg 16 18.01.0 29.07.9* 57.8 Saline
control 16 16.00.1 18.43.3 5-Fu 20mg/kg 16 18.00.4 24.511.1* 33.3
Normal 16 60 60

320ug/kg/day, and 640ug/kg/day, all at 0.2ml/day), positive control (5-Fu, 20mg/kg/day at
0.2ml/day), and negative control (normal saline, 0.2ml/day). Administration of test substances
by intraperitoneal injection was started on the next day after tumor implantation once per day for
30 continuous days. On the next day after the last injection, the tumor masses were collected and
their weights determined. Inhibition rate = (Mean weight of negative control — Mean weight of
test group) / (Mean weight of negative control) x 100%
2.2  Statistical analysis

[0181] Data were expressed as Mean = SD. ANOVA of the SPSS software was used

for the statistical analysis. P values <0.05 were taken as statistically significant.

3. RESULTS

Table 5.1 The inhibition effect of CMS024-16 on nude mice-transplanted human gastric
carcinoma BGC-823 xenograft

Group Dosage N Tumor weight (g) Inhibition rate (%)
CMS024-16  640ug/Kg/day 8 1.31+0.77* 54.4*
CMS024-16  320ug/Kg/day 8 1.59+1.017* 44.7*
CMS024-16  160ug/Kg/day 8 1.32+0.68* 54.0*

5-Fu 20mg/Kg/day 9 1.70+0.70* 40.8*
Normal saline  0.2ml/day 8 2.87+1.05 —

* : Compared with normal saline group, p<0.05.

4. CONCLUSION
[0182] CMS024-16 at a dosage of 160-640ug/kg/day, was found to be able to inhibit

the growth of nude mice-transplanted human gastric carcinoma BGC-823 xenograft, with

statistical significance compared with the normal saline group (P<0.05).

REFERENCE:
[0183] The following reference is incorporated herein by reference in its entirety.
[0184] 1. Li XH, Zhang GY, Luo FJ, Xu MH, Li Q. The effect of Helicobacter
pylori on the expression of metallo proteinases in gastric carcinoma cell lines. World J Chinese
Digestion, 2003, 11(5):544-546.
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* Compared to saline control group, P<0.05 3CONCLUSIONS
[0204]CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were
found to be able to prolong the survival of mice with transplanted liver
cancer H22, with statistical significance compared with the saline control
group, showing that these peptides may be used for the management of
cancers. REFERENCES: [0205]The following references are incorporated
herein by reference in their entireties. [0206][1]Y Thai and ZJ Lu. Effect of
thalidomide on tumor growth in S L?‘EE toma H22 model. Ai Zheng,

Dec 2003; 22(12):1301-6. [OZOW @ L Zhu, X He, et al. Antitumor
THE§NMEY 18 MR EFeTEEE TaIQs PR IR SNHIERA TG ARCINGNMA H22 IN
Sichuan Da Xue Xue Bao Yi Xue %?I-Q an 2004; 35(1):68-70. EXAMPLE

7 EFFECTS OF CMS-030 ON CA \A EENIN INDUCED FOOT

JWBL] INCOWERWES [0208]|Disitigive: the inliestigarke peptides on the growth of
hepatoﬁ%im tor g_per_ties of CMS-030. [0209]Methods: Carrageenin

induced foot swelling animal model was used to study the

alf¥RamnivieihigderoBéxtiBLCo Mg S8 o2 nIEE SifRIrAURR @ Healigecontrol, 5-
Fu, nofmaACHaHBN: SeMid230 RS faHibinLaEDRIR SHpPIesIRAIRPbyslritoneal

~inthe treatment group compared to the control groups, with statistical
injectiQfyAifchIR deStPLRSHT e M HREY SISR - X N apS0 tanesIsiiReHAD Pragedally. The

survivat@isdispthe stacdfivantcantteintaiibans elieet ve ertageenin induced
foot swelling rat animal model. 1IMATERIALS AND METHODS 1.1Dru

aNd3hgerfResoBL 253 BuetsdeynHYSIAZd B9 SHERAEDS, CMS-024.14,
CMs-Kanaz ferE hainaeesdignk e ptdnineraRavaliR eiB@ansplanted with H22 tumor

0213]Carrageenin: Sigma Chemicah?o., St. Louis, Missouri, USA.
Ce”s’% 1%%6%@??% E@H%(‘ES’RWSFSF%} th‘?rf’?'a\'?)eégr.‘tﬂ%gr?'i’Qr{ﬁrfOFQ@China.
[0188] Conclusions: CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16
were found to be able to prolong the survival of mice with transplanted liver cancer H22,

showing that these peptides may be used for the management of cancers.

1 MATERIALS AND METHODS
1.1 Drugs and reagents

[0189] CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were custom
manufactured by Shenzhen Kangzhe Pharmaceutical Co. Ltd., Shenzhen, PR China.

[0190] 5-FU (5-fluorouracil) was from Tianjin Jinyao Aminophenol Ltd., Tianjin,
China.

[0191] Saline was from China OTSUKA Pharmaceutical Co. Ltd., Tianjin, China.

[0192] RPMI-1640 and Fetal bovine serum (FBS) were from GIBCO®, Invitrogen,
Carlsbad, California, USA.

[0193] D-Hanks’ solution were from Sigma Chemical Co., St. Louis, Missouri, USA.
1.2 Animals

[0194] Healthy BALB/c mice (CLA grade, 6-8 weeks, weight 18-22¢g) were from the
Animal Center of Military Medical Academy of Science, Beijing, China.
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1.2Animals [0215]Wistar rats, 6-8 weeks old, weighing 180-220g,
Vitalriver Experiment Animal Co. Ltd., Beijing, PR China. 1.3Methods111
[0216]Wistar rats were divided randomly into DXM group (0.2mg/kg/day),
saline control group (1ml/day), and three dosages of CMS-030 groups
(2,10,201.1g/ml/day). All of the drugs were diluted to 0.5m1 with saline,
and were administered intraperitoneally (i.p) daily. Two weeks after drug
administration, 0.15m1 of 1% carrageenin saline solution was applied to
t&&ﬁﬁoot by subcutaneous injection. 0.5hr later, the circumference of
righosjot WHBdmbeam@dqpmidsselyirmmthQQwdaﬁtrgjn/m@alcmlalmddw)epartment
ubtracu re-c nge, cir umfe ce from the - challenge
of Meg | Inﬁt' Sith fl‘clﬁll waaexp/%ge a?%?oo?@%e I%%'ec? Safing & (aﬁ"opgroup foot
1.4 bHangmateup ) / foot swelling of saline control group x 100%.

1@‘@'@??%@?&@&%@@@@%&ﬁ’%ﬁ*@@lﬁ‘% R aagag o8, oms

025.05 ¢S 6REMS DB0MCarrhbe ctindikiidey) fodt s (RaIMydKidats @eeLipr every two

o LA I

KQMadiga mice model

1.3

[0197] Mice inoculated with hepatocarcinomas for 6-8 days were sacrificed. The
ascites was collected and the cell concentration adjusted to 5x107/ml with D-Hanks’ solution.
0.2ml of this was inoculated intraperitoneally to each BALB/c mouse except for the normal
controls.

1.6  Test substance administration

[0198] Administration of test substance was started on the next day after the tumor
cell inoculation. The peptides and saline were applied daily and 5-FU once every two days for
60 continuous days or until the death of the mice.

1.7 Survival time recording

[0199] The time of death was recorded and survival time prolongation calculated.
Survival time prolongation was calculated as below:

[0200] Survival prolongation (%) = (Average survival days of test group) —
(Average survival days of saline control group) / (Average survival days of saline group) x 100%.

[0201] The mice that survived for more than 60 days were considered as long-term
survivors.
1.8  Statistical method

[0202] Kaplan-Meier method was used for statistical comparison and P values equal

to or less than 0.05 was taken as statistically significant.

2 RESULTS

[0203] The experiment was done in two separate times, with results as below.
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101010910 2.780.06 2.760.03 2.740.04 2.490.05 2.800.06 3.200. 87**
3.100.10** 3.120.05** 2.740.10** 3.470.08 37.0** 50.2** 43.8** 63.0** **:
compared with the saline control group, P<0.01. CONCLUSION
[0218]Carrageenin induced foot swelling in rats was an established animal
model of acute inflammation in vivo, and was used to evaluate the
anti-inflammatory effects of drugs121. Carrageenin can induce
ver-synthesis qQ rost landin in the inflammation site. Together with
Teble G TS i@ﬁea SRR J BCQP%H&W?W%M@%%%W e

szilpsed by cmmyeenlnm rats Wi ilg)lhs%cal S|gn | agce (P<|9r(())Io

f"l\llC walsYal ac-tha a tlon (%)
! U II ul CIUIC CCII DII f L 1avc aIII.I al III*C[LUIy }JIU}J
gm j Zf %19]11 e followgitig Teferences (iporated h %zfl%
Sali y LF # entpties. [ Li Jlnhu HU|q|ng Reng
all e?q effects of onthes | f hind paer]S*
armapduce age in. Suzholy iversity JOu Iof Medlcal

* CoMamtb;a)salhagawarEﬁigmmp, mleslflammatory and ulcerogenic effects of
3-(N,N-diethylamino) propylindometacin HC1. Acta Pharmacologica
Table &MiESfeEON peytitict DEFINBRGNGI EPMAibéRIaRsBl&ftdcR@th GE20bHEHO30cba
OBESITY [0222]Obiective To determine anti-obesity effect of CMS-030
g% over-f @e as me arfioraivalddet [0223]Methlbdse An obesiyrvival
el was vgl ped by feedin@agss with a high(#aysjtion dietFarl@gation (%)
CMW@@K&M he g8aig/kgre tifen trededx0ith CMS-030.¢85cutaneous, at50.3
CMeaxzgEs of 360g/RA0, artd 600d&k0Aday), or witrSdlivedfor 4 weeks. SR8
Salimatomerke weighed oncesper wéelard were killE®I468.8he measurement of
dbelominal 20dtgkgiculd fat pakdstaidiblood liptd.atihd €nd of the 33.3
Nexpatiment. - 16 60 60 -

* 1 Compared to saline control group, P<0.05

3 CONCLUSIONS
[0204] CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were found to be

able to prolong the survival of mice with transplanted liver cancer H22, with statistical

significance compared with the saline control group, showing that these peptides may be used for

the management of cancers.

REFERENCES:

[0205] The following references are incorporated herein by reference in their

entireties.

[0206] [1] Y Zhai and ZJ Lu. Effect of thalidomide on tumor growth in mouse
hepatoma H22 model. Ai Zheng, Dec 2003; 22(12):1301-6.

[0207] [2] YX Yang, L Zhu, X He, et al. Antitumor activity of mitoxantrone-
nanosphere against murine liver tumor H22. Sichuan Da Xue Xue Bao Yi Xue Ban, Jan 2004;
35(1):68-70.
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[0224]Results: CMS-030 was found to be able to decrease the body
weight, fat pad indexes, serum triglyceride level, and total serum
cholesterol level in rats, with statistical significance compared with the
saline control group (P<0.05). [0225]Conclusion: CMS-030 has
anti-obesity properties, and may be used in the management of diet
induced obesity disorders. MATERIALS AND METHODS 1MATERIALS
1.1Test substance and Animal [0226]CMS-030 was custom synthesized
by Shenzhen Kangzhe Pharmaceutical Co. Ltd., Shenzhen, PR China.
[0227]Sprague-Dawley (SD) rawg%%athogen free grade, weighing
135159, male: The Experiment | nter of First Military Medical
EFFEDNE BRYC VSR8adeNtGAR RFX2 BHN YN/ N DdeCED FROFraimdigdthénii RATS

| nology: ra |.ser rol kit:

SIS T S e

of0RRfH andMietirads niGaitiagetaidingeiepfepiawel iinganiphhmaselitrasnired to study
the antﬁmﬁ%%f&rypprr%b%'m&adﬁﬁﬁg%%' of Anti-obesity Drug, issued by State

Food and Drug Administration, PR China (SFDA)111. [0231]The obesitg

niddldl 121 Resylést g Hiefdessior) ¢hi with OAIhHMSHSA et ferel to be able to
suppredekSoRainaiRRyer widhrbarmat dishyesmpned RNOEBHMAIMERIs, Wikh statistical

_ . _obese rats were then treated with CMS-030 (150, 300, and

signifigfse iR GMay, once daily, subcutaneous) or saline for 4 weeks. All rats

wereqn nogviadldigd clurioy e oBsuRataseaviTeRMaRL. al fietiaisarerégnificant anti-
. weighed weekly and killed. at the end of the experiment for the
'”f'amfﬂ%tg%%F%%W&@é@&%‘?ﬁ!ﬂéﬁ‘éﬂ?&‘{zg%ﬂ’rﬂ'fﬂ? AR IRENeights of

spleen, liver, kidney, and thymus. The rat blood was also drawn for

analysis of blood lipids. [0232]Index of fat pad was calculated as: fat pad
1 W E R ALISoAN ydvHE G DS1000. [0233]Index of organ was calculated

X i g) / body weight (g) x 1000. 3STATISTICAL ANALYSIS

11 R

re presented as meanstandard deviation. A paired t test
ol0gitR]le- fAOVS-BI0O\Qusierd appiiesizaccoyh Shesdiewitaingeke i gougcertical Co.
Ltd., Sh@ﬁ‘ﬁ‘r‘?‘e‘?]r,‘ BRQRs4sing the software DAS (Drug And Statistics Ver1.0).
P<0.05 was taken as statistically significant. ARESULTS Table 8.1 Effect
ol02\5-036 B rrersNNwSigMacE atBiahitogrintyouis, Missouri, USA.

[0214] Dexamethasone (DXM): Tianjin JinYao Co. Ltd., Tianjin, PR China.
1.2 Animals

[0215] Wistar rats, 6-8 weeks old, weighing 180-220g, Vitalriver Experiment Animal
Co. Ltd., Beijing, PR China.

1.3 Methods!

[0216] Wistar rats were divided randomly into DXM group (0.2mg/kg/day), saline
control group (1ml/day), and three dosages of CMS-030 groups (2,10,20ug/ml/day). All of the
drugs were diluted to 0.5ml with saline, and were administered intraperitoneally (i.p) daily. Two
weeks after drug administration, 0.15ml of 1% carrageenin saline solution was applied to the
right foot by subcutaneous injection. 0.5hr later, the circumference of right foot was measured
precisely, and foot swelling was calculated by subtracting the pre-challenge circumference from

the post-challenge value. Inhibition index (%) = ( foot swelling of saline control group - foot

swelling of drug group ) / foot swelling of saline control group x 100%.
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Group Normal control Saline control CMS-030: 600pg/kg/day CMS-030:
300pg/kg/day CMS-030: 150pg/kg/day n 10 10 12 12 12 O week
224.615.6* 342.623.8 339.027.0 338.022.8 327.026.9 1 week 252.018.0*
386.226.9 365425.7 369.726.1 348.923.9*

1.4 Statistical analysis

[0217] Statistical analysis was performed with analysis of One-Way ANOVA.

2 RESULTS

Table 7.1 Anti-inflammatory action of CMS-030 on carrageenin induced foot swelling in rats

Inhibition Index

i} Swelling (cm)
Group Dose n _ Pre-challenge (%)
circumference (cm)
0.5hr 0.5hr
CMS-030 2ug/ka/d 10 2.78+0.06 3.20+0. 87** 37.0%*
CMS-030 10pg/kg/d 10 2.76+0.03 3.10+0.10** 50.2**
CMS-030 20pug/kg/d 10 2.74+0.04 3.12+0.05** 43.8*%*
DXM 0.2mg/kg/d 9 2.49+0.05 2.74+0.10** 63.0*%*
Saline 0.5ml/d 10 2.80+0.06 3.47+0.08 -

**: compared with the saline control group, P<0.01.

CONCLUSION
[0218] Carrageenin induced foot swelling in rats was an established animal model of

acute inflammation in vivo, and was used to evaluate the anti-inflammatory effects of drugs!?.
Carrageenin can induce over-synthesis of prostaglandin in the inflammation site. Together with
other vasoactive substances, the over-produced prostaglandin will induce local swelling. CMS-
030 was found to be able to inhibit the foot swelling induced by carrageenin in rats, with
statistical significance (P<0.01). CMS-030 has therefore been shown to have anti-inflammatory

properties.

REFERENCES:
[0219] The following references are incorporated herein by reference in their

entireties.

[0220] [1] Li Jinhua, Zhang Huiqging, Zheng Kezhi, et al. Inhibitory effects of
Orgotein on the swelling of hind paw in rats induced by carrageenin. Suzhou University Journal
of Medical Science, 2002, Vol, 22(4):386-388.
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2 week 277.920.2* 386.124.6 355.124.6* 359.623.7* 346.522.7* 3 week
305.026.9* 410.825 7 361.732.6* 364.322.6* 351.825.0* 4 week
332.022.7* 408.824.5 369.930.0* 366.324.5* 354.026.3* Compared with
saline control: *p<0.05 Table 8.2 Effect of CMS-030 on fat pad index of rat
Groupn Index of body fat pad Index of testicular fat pad Normal control10
4.31.2* Saline control10 6.01.8 CMS-030: 6001.1g/kg/day12 4.51.1*

MS-030: 3001.1g/k 12 3.82.1* N ..
%02%1 fz Huaﬂg %/hdlﬁ}/Kagos 2|ma Masatoyo, Kagawa Eiichiro, Anti-inflammatory
and ulcerogenic effects of 3-(N,N-diethylamino) propylindometacin HCI. Acta Pharmacologica
Sinica, 1997, Vol, 18(4):306-308.

EXAMPLE 8
EFFECT OF CMS-030 ON OBESITY

[0222] Objective: To determine anti-obesity effect of CMS-030 using over-feed rat
as the animal model.

[0223] Methods: An obesity model was developed by feeding rats with a high
nutrition diet for 6 weeks. The rats were then treated with CMS-030 (subcutaneous, at dosages
of 150, 300, and 600ug/kg/day), or with saline for 4 weeks. The rats were weighed once per
week, and were killed for the measurement of abdominal and testicular fat pads and blood lipid
at the end of the experiment.

[0224] Results: CMS-030 was found to be able to decrease the body weight, fat pad
indexes, serum triglyceride level, and total serum cholesterol level in rats, with statistical
significance compared with the saline control group (P<0.05).

[0225] Conclusion: CMS-030 has anti-obesity properties, and may be used in the

management of diet induced obesity disorders.

MATERIALS AND METHODS
1 MATERIALS

1.1 Test substance and Animal

[0226] CMS-030 was custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.

[0227] Sprague-Dawley (SD) rats, specific pathogen free grade, weighing 135+15¢g,
male: The Experimental Animal Center of First Military Medical University.
1.2 ReagentKits

[0228] Triglyceride kit: Shanghai Rongcheng Biotechnology Laboratory.

[0229]  Total serum cholesterol kit: Zhongsheng Beikong Biotechnology Holding Ltd.
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CMS-030: 1501.1g/kg/day12 3.91.6* 4.60.9* 5.50.9 5.00.7* 4.01.1*

3.60.9* Compared with saline control: *p<0.05 Table 8.3 Effect of

CMS-030 on blood triglyceride (TG) and total cholesterol (TCH) of rats

GroupTG ( mg/dL)TCH ( mg/dL ) Saline control Normal control CMS-030:

6001.1g/kg/day CMS-030: 3001.1g/kg/day CMS-030: 1501.1g/kg/day

101. 831.2 36.49.1* 40.67.9* 32.76.7* 51.519.4* 333.324.5 225.755.0*

22%.139.&* 234.939.1* 270.933.0* Compared with saline control: *p<0.05
<tffect of CMS-030 on food intake by rats (unit: g/day)

Jopsphred With prisorptionty obif* righ Oand aldeBIS fffatibof BAASYRE0 qmepared in

compl @y %&%@ﬁﬁ%‘f g’.fqé .ﬁﬁé@%@? RIS BRI SRS 9% ed by State

Food and Drug Administration, PR China (SFDA).

[0231]

Rats served with normal diet were used as normal control.

The obesity model® was set up by feeding rats with a high nutrition diet for 6
weeks. The obese rats were then
treated with CMS-030 (150, 300, and 600ug/kg/day, once daily, subcutaneous) or saline for 4
weeks. All rats were on normal diet during test substance treatment. The rats were weighed
weekly and Killed at the end of the experiment for the measurement of abdominal and testicular
fat pads, and the weights of spleen, liver, kidney, and thymus. The rat blood was also drawn for
analysis of blood lipids.

[0232]

[0233]

Index of fat pad was calculated as: fat pad weight (g) / body weight (g) x 1000.
Index of organ was calculated as: organ weight (g) / body weight (g) x 1000.

3 STATISTICAL ANALYSIS
[0234]
factor ANOVA was applied in comparison within each group or between groups using the

The data are presented as meanzstandard deviation. A paired t test or single-

software DAS (Drug And Statistics Ver1.0). P<0.05 was taken as statistically significant.

4 RESULTS
Table 8.1 Effect of CMS-030 on body weight of rats (unit: gram)

Group n 0 week 1 week 2 week 3 week 4 week

Normal control 10 224.6+15.6% 252.0+18.0% 277.0420.2% 305.0426.9%  332.0+22.7*
Saline control 10 342.6+23.8  386.2426.0  386.1424.6  410.8425.7  408.8+24.5

CMS-030: 12 33908270 36544257 355.1+24.6% 361.7432.6%  369.9+30.0%
600ug/kg/day

CMS-030: 12 33808228 36074261 350.6+23.7%  364.3:22.6%  366.3+24.5%
300ug/kg/day

CMS-030: 12 327.08269 348.9+23.9% 346.5:22.7%  351.8425.0%  354.0+26.3*
150ug/kg/day

-43-



2.00.3 Normal control 8 1.30.3 25.51.2 2.40.2* CMS-030: 6001.1g/kg/day
12 1.10.2 24.32.2 2.00.2 CMS-030: 3001.1g/kg/day 12 1.00.3 23.11.3*
2.00.2 CMS-030: 1501.1g/kg/day 12 0.90.2 25.93.6 2.00.2 Compared
with saline control: *p<0.05 CONCLUSION [0235]CMS-030, at a suitable
dosage, was found to be able to induce weight loss and reduce blood lipid
levels in a nutritionally obese rat, with statistical significance compared
with saline control (P< .%aj)gAppetite was not significantly affected during

0
Comp%eéjg\a i?ﬂgﬂ%ﬁ%r ll'thg Rtance. CMS-030 may be useful in the
management of nutrition related obesity and hyperlipidemia.

Table 55%}35%95&;5-030 on fat pad index of rat

Group n Index of body fat pad  Index of testicular fat pad
Normal control 10 4.3+1.2* 4.6+0.9*

Saline control 10 6.0+1.8 5.5+0.9

CMS-030: 600ug/kg/day 12 45+1.1* 5.0£0.7*

CMS-030: 300ug/kg/day 12 3.8+2.1* 4.041.1*

CMS-030: 150ug/kg/day 12 3.9+1.6* 3.6+£0.9*

Compared with saline control: *p<0.05

Table 8.3 Effect of CMS-030 on blood triglyceride (TG) and total cholesterol (TCH) of rats

Group n TG (mg/dL ) TCH (mg/dL )
Saline control 8 101.8+31.2 333.3£24.5
Normal control 8 36.4+9.1* 225.7+£55.0*
CMS-030: 600ug/kg/day 12 40.6+7.9* 228.1+39.8*
CMS-030: 300ug/kg/day 11 32.7+6.7* 234.9+£39.1*
CMS-030: 150ug/kg/day 12 51.5+19.4* 270.9+33.0*
Compared with saline control: *p<0.05
Table 8.4 Effect of CMS-030 on food intake by rats (unit: g/day)
Group Week one Week two Week three  Week four
Normal control 13.2+1.3* 18.3+6.1* 18.6+0.35 17.6x2.7
Saline control 11.7+2.3 155+3.0 18.21+0.43  18.4+0.59
CMS-030: 600ug/kg/day 13.845.4 15.9+1.7  18.2+0.69 18.5+0.61
CMS-030: 300ug/kg/day  13.2+4.8 16.9+1.6  18.1+0.74 18.4+0.59
CMS-030: 150ug/kg/day  13.2+3.1 16.1+1.8  18.3+0.67 17.8+0.53*

Compared with saline control: *p<0.05
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[0236]The following references are incorporated herein by reference in
their entireties. [0237]1. SFDA, PR China. The guideline for pre-clinical
research of new drugs. 1993. 193-194. [0238]2. Bays HE. Current and
investigational anti-obesity agents and obesity therapeutic treatment
targets. Obes Res. 2004; 12 (8):1197-1211. EXAMPLE 9 EFFECTS OF
CMS-030 ON DELAYED HYPERSENSITIVITY IN MICE [0239]Objective:
To investigate the inhibitory effect of CMS-030 on delayed hypersensitivity
(DTH) in mice. [0240]Methods: 2,4-dinitrofluorobenzene (DNFB) induced
r syellin d to demanstrate the immunosuppressive effects of
Table B8 O TS 1 TR Gy 2030 was found to be able

Groufignificance comparednwith thgnaimdaxontrol (P_imsoh)dE{EMZ]Corﬁm&ﬁ@mdex

Salinggpaigeiment of immubty relatedtiSorders. IMAZPERIAA S AND  2.0£0.3
METHODS 1.1Drugs and reagents [0243]CMS-030: Custom synthesized

Normpgl sertfthen Kangzhe8PharmaédQtizal Co. Ltd., 2fadzhen, PR Chia4£0.2*
[0244]2,4-dinitrofluorobenzene (DNFB): Smack Co. Ltd. [0245]Sodium

CM (BRI ORIs &Y davinjinlBeilian EhéPrical Co. Ltd. 24%4i8, PR China.2.0£0.2
1.2Animals [0246]Balb/c mice, specific pathogen free (SPF) grade, 6-8

CMgveks3BRiarsigang 18 22g: MAKAS Medical Aéddémy of Science, PRt0.2
China. 1.3Methods

CMS-030: 150ug/kg/day 12 0.9+0.2 25.9+3.6 2.0+0.2

Compared with saline control: *p<0.05

CONCLUSION
[0235] CMS-030, at a suitable dosage, was found to be able to induce weight loss and

reduce blood lipid levels in a nutritionally obese rat, with statistical significance compared with
saline control (P<0.05). Appetite was not significantly affected during the administration of the
substance. CMS-030 may be useful in the management of nutrition related obesity and

hyperlipidemia.

REFERENCES:

[0236] The following references are incorporated herein by reference in their

entireties.

[0237] 1. SFDA, PR China. The guideline for pre-clinical research of new drugs.
1993. 193-194.

[0238] 2. Bays HE. Current and investigational anti-obesity agents and obesity
therapeutic treatment targets. Obes Res. 2004; 12 (8):1197-1211.

EXAMPLE 9
EFFECTS OF CMS-030 ON DELAYED HYPERSENSITIVITY IN MICE
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[0247]BALB/c mice were randomized into groups of saline control
(0.5m1l/day) and CMS-030 (101.1g/kg/day). The test substance was
dissolved in 0.5m1 saline, and was administrated intraperitoneally once
per day for two weeks before sensitization. [0248]The mice were depilated
with 8% Na25 solution at the abdomen one day before the sensitization.
DNFB was dissolved in acetone/olive oil (4:1) to final concentration of 1%
d 50p1 was. applied to the depilated areg for sensitizatiop. Four days
Tl i S oo e 0 A 10D BB SD T voAd e delaved
hyperstogitigity (@T14) ightiear to elicit delayed hypersensitivity inflammation. The
R R R e B s v
: : punch'was used 106 Collect a’piete
to demohetaatti sseigrframahup pan b éaffttthob fGMSIOR0aNd right ear, and the tissue

igh r swiellir C tracti )
e A e B PO b B s o
inducedagae selisrg 1M1 MieRbivites{aByticqEsigilichntg cpsMaiedcuititolnemsatine control

(P<0_0§\5yelling of test group ) / Ear swelling of saline control x 100%.

1.4Statistical analysis [0249]Statistical analysis was performed with
PN ay AFeoRluSion s PEIS-GRMaT IMMINPAMIEIessi Vit GRBIHRS AP@ syt de useful

for theGhéribRrRaR ONiFUR K IeR el irrsagenEar swelling (mg) Inhibit rate
(%) CMS-030101.1g/kg/day173.692 31*46.5* Saline0.5ml/day186.912.50

* Compared with saline cantrol group, p<0.01 3CONCLUSION
[mmme able to inhibit the delayed

1.1 hypersensiddtigntesponse of mice to DNFB, with statistical significance

C red with t aline control (P<0.05). This showed that CMS-030 .

R o R S R R b R e g eutica o
Ltd., SHswaerLAREHERENCE: [0251]The following reference is incorporated

herein, by refer Inl rety. 5 j ldong, Ren

L@%ﬁaeng?&? @ﬁ?ﬁﬂh@? g&%%@%l%r’}laﬁ[r%}séh{ﬁ oiér;tlgn\'/r%@hoomodulating

28Ry of Aoditminuitide (Jerd)ial vhBeRadimdchenlicahiGersity, J600invBR China.
1.2 1A%a133 EXAMPLE 10 STUDIES ON THE IMMUNO-SUPPRESSIVE

PROPERTIES OF CMS-030 IN VIVO [0253]Objective: To investigate the

al9g4ilogralfatbie dtich prepiditieatAaevisee $0Pm @rdde fo8siaeks old, weighing 18-
22g: NMAERANRINE A aGHem828AMeheR: Mife immuno-suppressive

properties of CMS-030 was observed with the T-lymphocyte proliferation

t&dehRMixed lymphocyte reaction (MLR) in vitro. The effect of CMS-030

ojn2ag]survB/al ei @heesalleveasfossinadng gritpskinsantk cardiar mestligay) and
CMS-030 (10ug/kg/day). The test substance was dissolved in 0.5ml saline, and was

administrated intraperitoneally once per day for two weeks before sensitization.

[0248] The mice were depilated with 8% Na,S solution at the abdomen one day
before the sensitization. DNFB was dissolved in acetone/olive oil (4:1) to final concentration of
1% and 50ul was applied to the depilated area for sensitization. Four days after the initial
sensitization, 10 ul of the 1% DNFB solution was applied topically to the right ear to elicit
delayed hypersensitivity inflammation. The same volume of solvent without DNFB was applied
to the left ear as the baseline. 24hrs later, a 6mm diameter punch was used to collect a piece of
ear tissue from the same location of the left and right ear, and the tissue was weighed accurately.

The ear swelling was calculated by subtracting the weight of tissue from the right ear with that of
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allograft animal model in vivo. The effect of CMS-030 on the transformed
T-cell and spleen cell IL-2 secretion of the allograft recipient was also
observed. [0255]Conclusion:CMS-030 was observed to have
anti-allograft-rejection properties. This may be mediated via suppression
of T-lymphocyte activities and IL-2 secretion by lymphocytes.
1IMATERIALS AND METHODS 1.1Animals [0256]Five week old specific

athogen-free female and male Balb/c ( d CS? L/6J mlce
the lefqar %EQ%P’ESBB?H%& BQH% r&ﬁ\?"(?)a ér‘?‘ﬂf ig¢ control - Ear
swellirgood et dReping, Eéhm@lllH@tﬁmiammd&fem&w [0257]C57BL/6 new
born_mice were from self-breeding. 1.2Drugs and other reagents
14 |Suiisisagnabsiscystom synthesized by Shenzhen Kangzhe
Rbaugjace igadtical ddslysHeazhaertiRiViiRD 103N ARIOSPOBNSKESA):
Novartis Pharmaceutical Co. Ltd., Basel, Switzerland. Dissolve to 0.5ml
final volume for all CsA groups. [0260]Bovine serum, RPMI-1640, Hank's
lemUnTGIBCOO Invitrogen, Carlsbad, California, USA. [0261]MTT,

he ical uis |ssour| USA. [0262]NaS: Tianjin
Tablegelllan f'Pec @8@005@ [M

mlca |anj|n |na [0263]Mouse IL-2

oo r02645 R g T e S

0]

groapaH08IM S-0Riu kg deg/day). 1CMS-0303(8gRgBday). CsA  46.5*
(10m§ %/day) qurg}ﬁqlal ne (0 ﬁgﬂ/day) [ 20 J ES solutlons were

tra‘“@@ﬂﬁ%?%ﬂﬂsﬁﬁﬁ@'@bﬁ%f?{r&ﬂ?% ap days afterthe surgery

3 CONCLUSION
[0250] CMS-030 was found to be able to inhibit the delayed hypersensitivity

response of mice to DNFB, with statistical significance compared with the saline control
(P<0.05). This showed that CMS-030 may be used for the management of hypersensitivity

related immunity disorders.

REFERENCE:
[0251] The following reference is incorporated herein by reference in its entirety.
[0252] [1] Li Weidong, Ren LianSheng, Lin Zhibin, et al. Preliminary study on
immunomodulating actions of Actarit in mice. Journal of Beijing Medical University, 2000, Vol,
1(32):1-3.

EXAMPLE 10
STUDIES ON THE IMMUNO-SUPPRESSIVE PROPERTIES OF CMS-030 IN VIVO
[0253] Objective: To investigate the anti-allograft-rejection properties of CMS-030
and the possible mechanisms of action.
[0254] Methods: The immuno-suppressive properties of CMS-030 was observed
with the T-lymphocyte proliferation test and Mixed lymphocyte reaction (MLR) in vitro. The

effect of CMS-030 on the survival of allograft was observed on mice skin and cardiac muscle
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1.4Effect of CMS-030 on T-1 mihoc te iroliferation in vitrolil [0266]Healthy

Balb/c mice spleens were dissected aseptically and immersed in ice- cold

D-Hank's solution. Spleen cells were prepared by disrupting the spleen

with frosted glass slides in RPMI-1640. The cells were washed twice in

RPMI-1640 at 4C and 1,200 rpm for 10 min. The cells were then counted

and adjusted to the concentration required for each assay. Cell viability in

the experiment.was determined by trypan blue exclusign and shoyld be
alogra P AT B0k 66 PR e BT EATang FHDE Pt et satgen cel
IL-2 séor&fowefl thtodH g rdij ust@rein evaaise obstived of 4x105 per well. CMS-030

ded to the wells of fj centration of 401.1g/ml, 8pg/ml, -

N B B mi e O e T o e iggrart-refection
propertitmo$phlerayabs nedBedCasfippaasimintielpngdweyte af tetiearaddlin2ssecretion
by Wn@?@gﬁ%{t a final concentration of 5 pg/ml. In the positive control group, no

-030 was added. In the negative control group, neither ConA nor
CMS-030 was added. The proliferation of lymphocytes was measured by
AR OinsetiVithiaz o HRIYH -2 5- diphenyltetrazolium bromide (MTT)

1.1 calqrimetric assay at the end of incubation. 20 pl of MTT was added to

each well, and the plates were further incubated for 4 hr. Then, 100})i of
d&20Rl HCNG ¥t A ARRMBF \PaE aerIsHee EpMe RN geBa/c (H-2) and

Cs/BLEIYPILZ® thiedormpzanrtRiesiRifatebdrae § A aheashSRMRARYMASdical Academy of
measured spectroph tometricalmt 570 nm referenced at 630 nm.

Science deling. & iHids 030 BiIRAREPNHEABE te reaction (MLR) in vitro121
[Pess]Healtsr Balb/semisersphieveel sromre asieihyith ice-cold
12 -Ir—barslk'sdsq utriorn an resuspended in RPMI-1640 to 8 x 106/well to form
' t#e—%%@ﬁcé@—éﬁ. leen cells suspension from healthy C57BL/6J mice
wWers8hcub&tds-aabr mtastoyciny(2bdsizgdn by fEhetE ram Wieg mhdPiding40tical Co.

and in, 5% CO2, then washed with RPMI-1640 and resuspended to
L., Sgteﬁ{@&v%g“%?@fm the stimulant cells. Using a 96 wells culture plate, to

tie2esdt grovpelpsniding 106pY réépanderbaimasaditaoGiy diduRaseteaily]tzerland.
Dissol@0th 40 GNP/ Hnal e grilpUons of 401.1g/ml, 8pg/ml,

1.611g/ml, or 0.3211g/ml. To the positive control group, 100p1 of

r der Bowdna sripm FiIaHi4k Haring o o PRI BESIO. Waid egrie Garlsbad,
CaliforrPathigspegative control group, 200p1 stimulant cells and 20p1 RPMI-1640

were added. Six parallel wells were used for each combination. After 5

a8 5 incbBlidnoas 7R A Ewities e PrbiteiadBii O Irbifbeytes

vs[agﬁz]easuﬂagl:b{ianﬁd\:ﬁ%ﬂ i@ﬁ:prﬂmetmrﬁfsﬂgmo.,l@E.t;le%ﬁpﬁirqiz@Mﬁa.OSO

0 survival of heart trans 0 vivol31 [0269]The donor hearts wer

R WA b A B B TR 5 e s Yo MG et DSA
1.3 iBmepkegdhddik@sk’'s solution and the blood from the cardiac cavity was

C . The hearts were transplanted subcutaneously jn the ear pinnae

BB e o T B R TS e

pabsageonas exkeliay) by slight pressure. Starting from the sixth day after

tr tation, the electrocardiogram (ECG) of the transplanted heart

v@%@%ﬁﬂ%g&%@ihce of ECG signal for 3 consecutive days showed

tistieotrapispliaydation surgery was unsuccessful and the mice were

eﬁ%'rUdzﬁ%l aflri%m 6@m§}8\ti tics analysis. The ECG was followed daily and

time to rejecﬁ(gn' Was taken as the day on which the ECG signal

dieapijearether egutiobstantesppbied asinmiriaperidchiarapeciionealhypestartiday for 5

s L O P AT AR e

pg/kg/day, and saline at 0.5m1/kg/day. Statistical analyses were
performed using Kaplan Meier log-rank test comparisons with
saline-treated group. 1.7Effect of CMS-030 on the survival of skin allograft
in vivol41 [0270]A patch of hair at the back of Balb/c mice was removed
by 8% Na25 solution. On the next dé‘%,'a wound bed of approximately
1cm2 was produced by removing the skin surgically, and then a piece of
full-thickness tail skin of 1cm2 from sex-matched donor C57BL/6J mice
was placed onto the wound bed. The surgical site was covered and

protected with a layer of paraffin gauze, and a covering plaster was
annlied The nlacter wacec removed {Q dave after trancenlantatinn and the




Table 10.1 Effect of CMS-030 on T-lymphocyte proliferation in vitro Group
Dose of drugs No. OD CMS-030 401.1g/m1 6 0.3320.062* CMS-030
8pg/m1 6 0.2810.041* CMS-030 1.6pg/m1 6 0.3110.027* CMS-030
0.3211g/m1 6 0.3150.043* Positive control 6 0.4210.055

1.4  Effect of CMS-030 on T-lymphocyte proliferation in vitro™
[0266] Healthy Balb/c mice spleens were dissected aseptically and immersed in ice-

cold D-Hank’s solution. Spleen cells were prepared by disrupting the spleen with frosted glass
slides in RPMI-1640. The cells were washed twice in RPMI-1640 at 4°C and 1,200 rpm for 10
min. The cells were then counted and adjusted to the concentration required for each assay. Cell
viability in the experiment was determined by trypan blue exclusion and should be greater than
95%.

[0267] The spleen cells from healthy mice were cultured in 96-well plates, adjusted
to a concentration of 4x10° per well. CMS-030 was added to the wells of final concentration of
40pg/ml, 8ug/ml, 1.6pg/ml, and 0.32ug/ml. The plates were incubated in a humidified
atmosphere at 37°C, 5% CO, for 68 hr in the presence of concanavalin A (ConA) at a final
concentration of 5 pug/ml. In the positive control group, no CMS-030 was added. In the negative
control group, neither ConA nor CMS-030 was added. The proliferation of lymphocytes was
measured by the 3-[4,5-dimethylthiazol-2-yl]-2,5- diphenyltetrazolium bromide (MTT)
colorimetric assay at the end of incubation. 20 pl of MTT was added to each well, and the plates
were further incubated for 4 hr. Then, 100 pl of 0.04 M HCI in isopropyl alcohol was added to
each well in order to solubilize the formazan precipitate. The OD of each sample was measured
spectrophotometrically at 570 nm referenced at 630 nm.

1.5  Effect of CMS-030 on Mixed lymphocyte reaction (MLR) in vitro™

[0268] Healthy Balb/c mice spleen cells were washed with ice-cold D-Hank’s

solution and resuspended in RPMI-1640 to 8 x 10%/well to form the responder cells. Spleen cells
suspension from healthy Cs;BL/6J mice were incubated with mitomycin (25ug/ml) for 45
minutes in RPMI 1640 at 37°C and in 5% CO,, then washed with RPMI-1640 and resuspended
to 8 x 10°/well to form the stimulant cells. Using a 96 wells culture plate, to the test groups, add
in 100pg responder cells and 100ug stimulant cells, and 20ul CMS-030 to final concentrations of
40ug/ml, 8ug/ml, 1.6ug/ml, or 0.32ug/ml. To the positive control group, 100ul of responder
cells, 100ul stimulant cells, and 20ul RPMI-1640 were added. To the negative control group,
200ul stimulant cells and 20ul RPMI-1640 were added. Six parallel wells were used for each
combination. After 5 days of incubation at 37°C and 5%CO,, the proliferation of lymphocytes

was measured by the MTT colorimetric assay.
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Negative control 6 0.1090.003* *: Compared with saline control group,
p<0.01 Table 10.2 Effect of CMS-030 on Mixed lymphocyte reaction
(MLR) in vitro Group Dose of drugs No. OD CMS-030 401.1g/m1 6
0.1920.019* CMS-030 8pg/m1 6 0.2850.004* CMS-030 1.6pg/m1 6
0.3610.036* Positive control60.4400.043 Negative control60.1450.019

1.6 The effect of CMS-030 on the survival of heart transplant in vivo!®

[0269] The donor hearts were dissected from 24 hour old newborn Cs;BL/6J mice.
The hearts were immersed in D-Hank’s solution and the blood from the cardiac cavity was
cleared. The hearts were transplanted subcutaneously in the ear pinnae passages of healthy adult
Balb/c recipients. The air in the heart and the passage was expelled by slight pressure. Starting
from the sixth day after transplantation, the electrocardiogram (ECG) of the transplanted heart
was taken daily. Absence of ECG signal for 3 consecutive days showed that the transplantation
surgery was unsuccessful and the mice were excluded from the statistics analysis. The ECG was
followed daily and time to rejection was taken as the day on which the ECG signal disappeared.
Test substances were administered intraperitoneally starting from 6 days before surgery. There
were 10 mice per group. Cyclosporine A was administered at 10 mg/kg/day, CMS-030 at
10ug/kg/day or 2 pg/kg/day, and saline at 0.5ml/kg/day. Statistical analyses were performed
using Kaplan Meier log-rank test comparisons with saline-treated group.
1.7 Effect of CMS-030 on the survival of skin allograft in vivo'

[0270] A patch of hair at the back of Balb/c mice was removed by 8% Na,S solution.
On the next day, a wound bed of approximately 1cm? was produced by removing the skin
surgically, and then a piece of full-thickness tail skin of 1cm? from sex-matched donor Cs;BL/6J
mice was placed onto the wound bed. The surgical site was covered and protected with a layer
of paraffin gauze, and a covering plaster was applied. The plaster was removed 8 days after
transplantation, and the recipient mice were monitored daily for the viability of the allograft.
The end point of rejection was taken as only less than 10% of the allograft remained viable.
Intraperitoneal treatment with test substances was started 6 days before surgery. There were 10
mice per group. Cyclosporine A was administered at 10 mg/kg/day, CMS-030 at 10ug/kg/day or
2 pg/kg/day, and saline at 0.5ml/kg/day. The treatment was continued for another 20 days after
surgery.
1.8 Effect of CMS-030 on T lymphocyte proliferation in vivo®™

[0271] Spleen cells from the skin graft recipient mice were isolated and re-suspended
in RPMI-1640 to 4x10%/ml. 100pl/well cells were added into a 96-well plate. To the test wells,
100l ConA was added to the final concentration of 5ug/ml. To the control wells, 100ul RPMI-
1640 was added instead. Four parallel wells per condition. The cells were incubated for 68 hrs

at 37°C and 5%CO,. The proliferation of lymphocytes was measured by MTT colorimetric
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*: Compared with saline control group, p<0.01 Table 10.3 The effect of
CMS-030 on the survival of heart transplant in vivo Group Dose of drugs
No. Mean survival time (day) CMS-030 101.1g/kg/d 9 12.02.2* CMS-030
211g/kg/d 9 11.51.9* CsA 10mg/kg/d 8 13.81.3* Saline 0.5m1/d 10 9.11.4
*. Compared with saline control group, p<0.05 Table 10.4 Effect of
CMS-030 on the survival of skin allograft in vivo Group Dose of drugs

assay. The OD of each sample was measured spectrophotometrically at 570 nm referenced at
630 nm. The data were expressed as the stimulation index, which was the OD of the test group
divided by the OD of the control group.
1.9  Effect of CMS-030 on IL-2 levels in vivo'™

[0272] Spleen cells from the skin graft recipient mice were isolated and re-suspended
in RPMI-1640 to 2x10%/ml. 1.5ml/well cells were added into a 24 wells plate and incubated for

24 hrs for attachment. 100ul ConA was added to the final concentration of 10ug/ml. The cells
were incubated for another 48 hrs and the supernatant subsequently collected after centrifugation.
IL-2 levels in culture supernatants were determined by ELISA.

1.10 Statistical analysis

[0273] A Kaplan Meier log-rank test comparison with control group was used for
allograft survival time analysis. Comparison of means with variances by 2-tailed Student t test

was used for other experiments.

2 RESULTS
Table 10.1 Effect of CMS-030 on T-lymphocyte proliferation in vitro

Group Dose of drugs No. oD
CMS-030 40ug/mi 6 0.332+0.062*
CMS-030 8ug/ml 6 0.281+0.041*
CMS-030 1.6pg/ml 6 0.311+0.027*
CMS-030 0.32ug/mi 6 0.315+0.043*

Positive control — 6 0.421+0.055
Negative control — 6 0.109+0.003*

*: Compared with saline control group, p<0.01

Table 10.2 Effect of CMS-030 on Mixed lymphocyte reaction (MLR) in vitro

Group Dose of drugs No. oD
CMS-030 40pg/ml 6 0.192+0.019*
CMS-030 8ug/ml 6 0.285+0.004*
CMS-030 1.6pg/ml 6 0.361+0.036*
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No. Mean survival time (day) CMS-030 101.1g/kg/d 9 14.11.2* CMS-030
211g/kg/d 10 13.41.5* CsA 10mg/kg/d 9 15.01.4* Saline 0.5m1/d 9
11.01.3 *: Compared with saline control group, p<0.01 Table 10.5 Effect of
CMS-030 on T lymphocyte proliferation in vivo Group Dose of drugs No.
Stimulation index CMS-030 101.1g/kg/d

Positive control — 6 0.440+0.043
Negative control — 6 0.145+0.019

*: Compared with saline control group, p<0.01

Table 10.3 The effect of CMS-030 on the survival of heart transplant in vivo

Group Dose of drugs No. Mean survival time (day)
CMS-030 10ug/kg/d 9 12.0£2.2*
CMS-030 2ug/kg/d 9 11.5+1.9*

CsA 10mg/kg/d 8 13.8+1.3*

Saline 0.5ml/d 10 9.1+1.4

*: Compared with saline control group, p<0.05

Table 10.4 Effect of CMS-030 on the survival of skin allograft in vivo

Group Dose of drugs No. Mean survival time (day)
CMS-030 10pg/kg/d 9 14.1+1.2*
CMS-030 2ug/kg/d 10 13.4+1.5*

CsA 10mg/kg/d 9 15.0+1.4*

Saline 0.5ml/d 9 11.0£1.3

*: Compared with saline control group, p<0.01

Table 10.5 Effect of CMS-030 on T lymphocyte proliferation in vivo

Group Dose of drugs No. Stimulation index
CMS-030 10ug/kg/d 9 1.6+0.3*
CMS-030 2ug/kg/d 10 1.9+0.5*

CsA 10mg/kg/d 9 1.8+0.3*

Saline 0.5ml/d 9 2.3£0.5

*: Compared with saline control group, p<0.01

Table 10.6 Effect of CMS-030 on IL-2 levels in vivo

Group Dose of drugs No. IL-2 (pg/ml)
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9 1.60.3* CMS-030 211g/kg/d 10 1.90.5* CsA 10mg/kg/d 9 1.80.3* Saline
0.5m1/d 9 2.30.5 *: Compared with saline control group, p<0.01 Table
10.6 Effect of CMS-030 on IL-2 levels in vivo GroupDose of drugsNo.IL-2 (
pg/ml) -52- CMS-030 IOttg/kg/d 9 599.0121.8* CMS-030 21.1g/kg/d 10
577.4163.1* CsA

CMS-030 10pg/kg/d 9 599.0+121.8*
CMS-030 2ug/kg/d 10 577.4+163.1*
CsA 10mg/kg/d 9 595.2+162.8*
Saline 0.5ml/d 9 787.4+227.8

*: Compared with saline control group, p<0.01
CONCLUSION

[0274] At the concentration of 0.32ug/ml to 40ug/ml, CMS-030 was found to be able
to statistically significantly inhibit ConA induced T lymphocytes proliferation in vitro, showing

that CMS-030 can inhibit the proliferation of T lymphocytes in vitro. MLR is an experiment in
vitro to determine the response of lymphocytes to different HLA-II molecules, and is a model for
the prediction of rejection potential after organ transplantation!”’. At the concentration of
1.6ug/ml to 40ug/ml, CMS-030 was found to be able to statistically significantly inhibit mixed
lymphocyte reaction, indicating that CMS-030 can decrease the rejection potential after organ
transplantation.

[0275] The heart transplant and skin allograft experiments were animal models for
the study of the suppression of rejection after transplant™. CMS-030 at dosage of 2ug/kg/day
and 10ug/kg/day was found to be able to prolong the survival of the transplant, with statistical
significance, showing that CMS-030 can suppress rejection of the transplant by the host immune
response. Analysis of the spleen cells isolated from the skin graft recipient mice showed that
CMS-030 was able to suppress the activation of the lymphocyte and the secretion of IL-2 by the
T lymphocytes, both with statistical significance, showing that the prolongation of survival of the

allograft was achieved by suppression of the immune response of the recipient animal.

REFERENCES:

[0276] The following references are incorporated herein by reference in their
entireties.

[0277] [1] Roma Kalra, Shashi P. Singh, Juan C, et al. Immunosuppressive and Anti-
Inflammatory Effects of Nicotine Administered by Patch in an Animal Model. Clinical and
Diagnostic Laborarory Immunology, May 2004, 563-568.

[0278] [2] Dubey DP, Yunis I, Yunis EJ, et al. Cellar typing: mixed lymphocyte
response and cell mediated lympholysis. American Society for Microbiology, 1986, 847-848.
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10mg/kg/d 9 595.2162.8* Saline 0.5m1/d 9 787.4227.8 *: Compared

with saline control group, p<0.01 CONCLUSION [0274]At the

concentration of 0.3211g/m1 to 401.1g/ml, CMS-030 was found to be able

to statistically significantly inhibit ConA induced T lymphocytes

proliferation in vitro, showing that CMS-030 can inhibit the proliferation of

T lymphocytes in vitro. MLR is an experiment in vitro to determine the

response of lymphocytes to different molecyles, and is a model for the
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1 I %P’Q &Q %’?ﬁ%ﬁ? [0282][6] Mayumi H,Himeno K,Shin T, et
y - allografts in
1.1  Drug and reagents
[0288] CMS-001.30 and CMS-001.31 were custom synthesized by Shenzhen
Kangzhe Pharmaceutical Co. Ltd., Shenzhen, PR China.
[0289] Erythropoeitin (EPO): Japan Kunpeng Medical Corporation.
1.2 Animals
[0290] Balb/c mice, male, specific pathogen free (SPF) grade, weighing 18-22g:

Academy of Military Medicines and Sciences Experimental Animal Center, PR China.
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mice. Immunobiology, 1985, 169(2):147-161. [0283][7] Rene J.Duquesnoy
Li YP. Transplantation immunobiology. 2002, 10:5-7. EXAMPLE 11 THE
EFFECT OF PEPTIDES ON EXERCISE-INDUCED FATIGUE OF MICE
[0284]Objective: To investigate the anti-fatigue effects of peptides on
Balb/c mice. [0285]Methods: Male Balb/c mice swimming time was used
as the animal model for studying the anti-fatigue effect of peptides.
13 [0286]Results: CMS-01.30 and CMS-001.31 was found to be able to
' I g time of mice, with statistical significance compared
wobatie capdtblc(Pald.0ilige werfO2Bd¢Oiiec] iisio grdupSITIVER A0 (20ug/kg/day),

s B Rl B R B TR P R me . The
test subsidDragrandiissatyedtsn [0238]CMS:G0d. 30pHrd CikBe00Ins lyweneecpstaiay for 30

ot RS ST R AP S, St oy, e
mice v@or a0 SvAAnTnASD280iBieiiempicaium it spttliicoamiogéieribe last test
sl P o AT O FRE R oo soom >
40cm)méirfoden 029 viBatbiasridlentod wales tamgeraiizedimd Grods dimbs of the mice

e SO OB, SRR FTR o v

recorde@ibstance was dissolved in 0.5 ml saline and applied intraperitoneally

gg‘?gﬂer Ay Rl ENHERS ﬁﬁ@éﬁ&@ﬂﬁ%ﬁ@%@ﬁ@é} Ve SalioRdh exhaustive

~ EPO was not applied). On the tenth day, the mice were frained to swim for
swimmipgh g ffate¥ terRpe ratiieast OHeusting MBI RS tedlingisemit/ (Mean
exhauANENEHRIIANtIHE JPiaAeEPELRd Gooswim in the swimming tank (50cm

x 50cm x 40cm). The depth of water was 30cm and water temperature

1.4 1 limbs of the mice were kept moving in the whole process. The
sEres)ing (Mifferéinoe rehikenyier pniibaeatilyvas g god®dA Analysis of variance
[0292]Exhaustive swimming time extension rate (ESTR) (%) = (Mean
exhaustive swimming time of test group - Mean exhaustive swimming time
oRE8liHeréontrol) / (Mean exhaustive swimming time of saline control) x

2
Table iﬁﬁ;@%ﬁé&ﬁ% fnil%%%%]FG%iéfS{ﬁglfs‘?i@eeEWﬁ%H]%’H:% Yfacgnalyzed by

nalysis or varianc
Groups Dosages No. Swimmingtime (min) ESTR (%)
CMS-001.30  20pg/kg/day 20  186.4+15.2* 88.3*
CMS-001.31  20ug/kg/day 20  174.3+29.2* 76.0*
EPO 1000u/kg/day, 3 times per week 20 126.1+20.4* 31.3*
Saline 0.5ml/day 20 99.0+11.2 -

*: compared with the saline group P<0.01

3 CONCLUSION
[0294] CMS001-30 and CMS001-31 were found to have anti-fatigue properties and

can be used for the management of fatigue related disorders.

REFERENCE:

[0295] The following reference is incorporated herein by reference in its entirety.
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2RESULTS Table 11.1 The effect of peptides on the exhaustive
swimming time of mice Groups Dosages No. Swimming time ( min ) ESTR
(%) CMS-001.30 201.1g/kg/day 20 186.415.2* 88.3* CMS-001.31
201.1g/kg/day 20 174.329.2* 76.0* EPO 1000u/kg/day, 3 times per week
20 126.120.4* 31.3* Saline 0.5ml/day 20 99.011.2

[0296] 1. Mizunoya W, Oyaizu S, Ishihara K, et al.Protocol for measuring the
endurance capacity of mice in an adjustable-current swimming pool. Biosci Biotechnol Biochem.
2002 May; 66(5):1133-1136.

[0297] Based on the above information, various pharmaceutical formulation can be
made from the disclosed peptides. The pharmaceutical formulation may include any of the
known pharmaceutical carriers. Examples of suitable carriers include any of the standard
pharmaceutically accepted carrier known to those skilled in the art. These include but are not
limited to, physiological saline solution, water, emulsions including oil and water mixtures or
triglyceride emulsions, and other types of agents, fillers, coated tablets and capsules. The
appropriate carrier may be selected based on the mode of administration of the pharmaceutical
composition.

[0298] The pharmaceutical formulation can be administered via intravenous
injection, intramuscular injection, intraperitoneal injection, subcutaneous injection, and
subcutaneous implantation. The peptide may also be administered in any form of oral
administration such as, for example, a tablet, capsule, suspension, solution, and the like, in the
usual form without modification or in slow release form, or with or without gastro-enteric
protection. The peptide can also be applied in any form of topic application such as an ointment,
cream, gel, etc., with or without a transdermal facilitating device. The peptide may also be
interpreted into its genetic sequence and cloned into an expression system, on its own or in
combination with other peptide sequences, to generate a resulting peptide molecule to make use
of the activity of the peptide as described herein.

[0299] The dose of each peptide may be 1ng — 10g per kg body weight. A preferred
dose is 10ng - 10mg per kg, and more preferably 1ug - 1mg per kg for an injection mode of
administration. However, the effective dose can be as low as 1ng per kg body weight, since one
or more of the peptides may operate through receptors that will induce a cascade of normal
physiological responses. Alternatively, one or more of the peptides can just be an initiator for a
whole cascade of reaction. For an oral intake, the amount may be 1ng - 10g per day per kg body
weight, more preferably 0.1ug - 1g per day per kg body weight and even more preferably 1ug -
10mg per day.

[0300] Gene therapy based on the above peptide sequences may be performed based
on methods known in the art, and also based on patent publication WO 03/006492A2, which is

-56-



*. compared with the saline group P<0.01 3CONCLUSION
[0294]CMS001-30 and CMS001-31 were found to have anti-fatigue
properties and can be used for the management of fatigue related
disorders. REFERENCE: [0295]The following reference is incorporated
herein by reference in its entirety. [0296]1.Mizunoya W, Oyaizu S,
Ishihara K, et al.Protocol for measuring the endurance capacity of mice in
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Health Publishing House. 1991, 1221-1234.
DELIVERY OF PEPTIDES THROUGH GENETICALLY ENGINEERED

LACTOBACILLUS BACTERIAL SPECIES
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[0304]3.Principle of new drug research in pre-clinic issued by Ministry of
Health, People's Republic of China. 1993, 7:140. [0305]4.Jinsheng He,
Ruizhu Li, Tingyi Zong. The study on MTT reduction method of testing NK
cell activity. China Immunology Journal. 1996, 1(6):356-358.
[0306]5.Qian Wang. Modern medical experiment method. People's Health
Publishing House. 1998 482-483. [0307]6.Principle of new drug research
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procedures; the presence of the synthesized DNA in the correct
orientation is confirmed. [0314]This expression vector is then transformed
into a bacterial host cell of a Lactobacillus species, such as L. acidophilus.
Transformed cells are selected for by virtue of the selectable marker
found within the vector sequence and the secretion of the peptide may be
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trancformed colonyv of hacteria ic chocen and 11ced to nrenare larae-ceale



EXAMPLE 13 DELIVERY OF PEPTIDES THROUGH A GENETICALLY
ENGINEERED FORM OF Bacillus subtilis [0315]The following is provided
as another exemplary method to deliver peptides of this invention to a
host as described above. A DNA sequence that encodes one of the
peptides listed in table A above is synthesized by chemical means and
this DNA sequence is inserted into an expression vector via techniques of

netic engineering, all techniques being known in the art. The expression
selectah iR PO HUE LT & SO R R A E S R e BHie may be
verifieRisgaterfoamiMg), wagtablé ot qssrfgrpriopaghtedcinobbiineis G heunidds.present in the
Subtjlis and containing an. antibiotic resistance gene for selecting colonies
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used taqtiepare Bargatstilits sulthres ef phengeteticld v eddiirmeratid 84eriB. génewfuB. of the
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in whith Y@ BARAENA GrS8 165 E ahngsipak. dReliREIRi @R YRIGNYS treated in a

~incorporated herein by reference in its entirety. Briefly, as detailed above,
varietytod WAYA lOrRYeEiE & peplriecst tAILHodntensWmIPHensHthedioeld Witese treatments

includéa§BEHIRMMEDTINEH SRR RO AT PRCESRAYPRANR AR EAGH G RANBI@MAbining the
the DNA through techniques familiar to those with skill in the art. After

bacterigaHdfprftiieh AESE. €4, BlafitlylioBRectiVeaRd Foisstjalomestitetelay agents

emulsiplasanititbe fikeate f prRsHhithaioekeitadp|rspaid isithRmeatsrRNsENrRmed/nie the art.
b/His and transfo%anti are s Iectﬁg by virtye of resistanc

B.
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.known to th with.skill in the art, such.as radi eling of ides f . .
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trachea or other area of the host In which
the bagteraghiceiah e PIENUMERE Pfveytes, die eEEPTRersd SrgpEmE) CA colonize the gut
and aI%ﬁN@TE%&%iEN%%%&%%%CSP%QMﬁﬁ? ERIE PVEHabRVia the mucosal
[0318]The following is provided as another exemplary method to deliver
layer g dhgidels of this invention to a host as described above. A DNA sequence
that encodes one of the peptides listed in table A above is synthesized by
chemical means and this DNAg)z%Wef;iﬁénserted into an expression
vector via techniques of geneti | ing, all techniques being known
DELIVERNADFTPEREKIDESIDH REUIG I \eCed EDhXiskY & ste NFEREDIFEIRM OF
yeast protein expression vect Ising a constitutive yeast promoter
such as pADH1, sites for repliO(:éé?t‘lgc'()fr{lH gfg %hé'%/sector in both yeast and E.
foR]12 genéherfgineinthistprovidechars anotish pxenamanyixastopshto gekvr peptides of

this in%H{ﬂm {(9%%&C&p@ewm&fsﬁo@emWFWACQ%U%C%i%éMQ@d@ang of the peptides
~desired, sequences that code for a signal peptide. Vectors such as this _

listed iqrtalAsrAnabRvRAIR SHOHIRAFRIANICHRENI K31 ARIA ARG HiFe GINbAISesIIGRERdIRiNserted into
an expPRRRIAURISEUAING FiRtdas digehaiaws iﬁ@é‘?fnb‘,ﬁﬁ@ﬂrﬁfiﬁ% SRERIERAN the art.

DNA into the yeast vector, transforma%on into E. Colt, plating of

The exRISHitnNECERr CSSIEEiREh SRIRITRAS ActiiditeetiBh SUaranshdihi8R (Pharmacia,
Piscatdv@sieNg) calpanicantRigy propaghetniasatid DA framn B. il ghdtesdtaining an

.. bacteria from said colony, the vector is transformed%nto _Sac%harom ces :
antibiqlG ISHSIARCG B8R |9!2ﬁ8lﬂ¥¥' POl (a9 TRRFLPRCLR M LIS Vector can contain
a constiamistoproatistor cicelechiapaatilis, Sinsh skraiprohbaraiwiosfees deradsiBayene of

selected for transformation is a mutant auxotrophic strain that will require
a gene on the plasmid in order to grow on minimal media plates.
Transformed yeast colonies are isolated by plating the yeast on growth
media lacking the gene provided on tHe vector. Only those yeast that have
received the vector and its selective gene and are expressing that gene
product will be able to grow into colonies on the minimal media.
Verification of peptide secretion can be obtained by performing a Western

blot, performing gel electrophoresis of peptides present in the growth
meaeditim or nther ectandard techniairiee OR1901A trancformed colaonvyv of



2. The substantially pure peptide according to claim 1 wherein said

peptide modulates at least one of the following conditions: fatigue,

nutritional disorders, metabolic disorders, lipid metabolism disorder,

acidosis, immune activity, effects of radiation, hepatitis, rejection of a

transplanted organ, the growth of cancer and appetite. 3. The substantially

pure peptide according to claim 2 wherein said nutritional disorder

comprises at least one of the following conditigns: liver glycogen storage, ...
B. subf e RIS i RS SR (R e SR B ST o B Y its th
directsaiftisitnienghdrighferxiirassetbhmerobaby syerigbinSHraine wUinstiaritibtyl puse example of
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| peptide according to claim 2 wherein said acidosis comprises at least one
a plastay
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by virtgBstastiplhe Oty arrantisRGrardipRtadgAbm2 wherein said modulation of
immune activity comprises modulation of at least one of the following:
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amino acid sequence 0 ID 'NO. 45aid enhanced derivative
in whichhthp hsitieyianrershimiosiemitaitiolecule operably linked to said biologically
active peptide, said enhancement molecule enhancing the therapeutic
effectiveness of said biologically active peptide. 10 A genetic vector
comprising a nucleotide sequek&dMeb&idd a peptide consisting of the
DEL I9/BR9 aFbsgargiics PHRIGY IHNOEAER AANICKo OXEaNGE REVEhecharomyces
genetic composition comprising a nucleic acid sequence encoding a
peptide consisting of the amixgééa §555é|#c% of SEQ ID No. 4. 12 A

plosnspce ulicafesnpasisprasadepEsiath thaubaiapitalyrriiedentidier peptides of

. isting qf th ino.acid f SEQ ID No. 4. 13. Use of _
this IngEa A s RECIRE0 B Biofo L AR A AR DR A e Repices
listed mntdble dcatheeiseypothediZE Qyl Chéinicdl imdhes mahthiaddNA efquence is inserted into
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epatitis, rejectiont of transplanted organ, the growth of ca

both yegsbet E16alisalermanignssiaaonie’ aovrpraaRy lreamwetabic yeast mutant
for selSBFMIEPERH SIS ASHIAT BHHUREC ARSI @TiPBLE) NeSuen&d dhat code for a

_ 16The substantially pure peptide according to claim 15 wherein said
signal pepfifife MBRIAIaRE AR HREUM IR GEIMAYR]I IR G ME! kkhigh®, in the art or can
be reamw(;&qa%amgmgﬁstmﬂab?gmiqgégeés&tdiniﬁénmbptmwﬁ@@@;d DNA into the
acidosis, immune activity, effects of radiation, hepatitis, rejection o _ :
yeast EafREpARETERENAT 8 ot of CABe e ot 1 e Sty mecie
selectipuiref pe ptadsfaocst diagrdaatabtodp svidepepasadiidmetiptsalidigmdefrom a growth
comprises at least one of the following conditions: liver glycogen storage,
blood lactic acid level, blood lipid, triglyceride and total cholesterol levels,
obesity and higher than normal body_ weight. 18 The substantially pure
peptide according to claim 16 whereltt said metabolic disorder comprises
at least one of the following conditions: liver glycogen storage, blood lactic
acid level, blood lipid, triglyceride and total cholesterol levels, obesity and
higher than normal body weight. 19 The substantially pure peptide

according to claim 16 wherein said lipid metabolism comprises at least
nne of the followina conditinone: blood linid tricalvveeride and total



24 The substantially pure peptide according to claim 23 wherein said
peptide modulates at least one of the following conditions: fatigue,
nutritional disorders, metabolic disorders, lipid metabolism disorder,
acidosis, immune activity, effects of radiation, hepatitis, rejection of
transplanted organ, the growth of cancer and appetite. 25A substantially
pure peptide comprising a functional derivative of a biologically active

eptide, said biologically active peptide having an amino acid selected . . .
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comprising a substantially pure peptidé comprising an amino aci
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conditions: fatigue, liver glycogen storage level, blood lactic acid level an
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comprising SEQ ID No. 15 or functional derivatives thereof in the

manufacture of a medicament for the treatment of hepatitis B. 38 Use of a

biologically active peptide, said biologjcally active peptide having an

amino acid sequence comprising SEQID No. 3 or functional derivatives

thereof in the manufacture of a medicament for the alleviation of fatigue.

39 Use of a biologically active peptide, said biologically active peptide

having an amino acid sequence comprising SEQ ID No. 21 or functional

derivatives thereof in the manufacture of a medicament for modulating at
laact one nf the fallowina conditione: inflammatinn annetite hodv weiaht



NOVEL BIOLOGICALLY ACTIVE PEPTIDES AND THEIR NEW USES
Abstract of the Disclosure Novel peptides are disclosed with their use
as a pharmaceutical composition. A method is also disclosed for making
pharmaceutical compositions and treatment of an individual. SEQUENCE
LISTING <110>CMS Peptides Patent Holding Company Limited
<120>Novel Biologically Active Peptides and Their New Uses

heir f<130>3EMG 010 P%@G 150}20 .8003555-4 <151>2006-07-21

unelanglh derivptives, oY BR !gnted< QoYse as a ealth food supplement to
enhance or boost the immune system, alleviate fatigue, reduce blood lactic acid of a normal
person or a patient with any infections. Any such uses also fall within the scope of the present
invention.

[0321] As for the peptides with sequences that have been previously published, the
present invention has provided new and unexpected uses therefor, and it is believed that these
new indication support the use of some of these know peptides for industrial applications that
were previously unforeseen. Beside new medical uses as described above and in the claims, they
can also be used as dietary or nutritional supplements for improving conditions of a normal

individual based on the teaching provided herein.
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<211>10 <212>PRT <213>Sus scrofa <400>1 Pro Thr ThrLys
Thr Tyr Phe Pro His Phe

WHAT IS CLAIMED IS:

10.

11.

12.

A substantially pure peptide consisting of the amino acid sequence of SEQ ID No. 4.

The substantially pure peptide according to claim 1 wherein said peptide modulates at least one of
the following conditions:; fatigue, nutritional disorders, metabolic disorders, lipid metabolism
disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of a transplanted organ,
the growth of cancer and appetite.

The substantially pure peptide according to claim 2 wherein said nutritional disorder comprises at
least one of the following conditions: liver glycogen storage, blood lactic acid level, blood lipid,
triglyceride and total cholesterol levels, obesity and higher than normal body weight.

The substantially pure peptide according to claim 2 wherein said metabolic disorder comprises at
least one of the following conditions: liver glycogen storage, blood lactic acid level, blood lipid,
triglyceride and total cholesterol levels, obesity and higher than normal body weight.

The substantially pure peptide according to claim 2 wherein said lipid metabolism comprises at
least one of the following conditions: blood lipid, triglyceride and total cholesterol levels, obesity
and higher than normal body fat.

The substantially pure peptide according to claim 2 wherein said acidosis comprises at least one of
the following conditions: high blood lactic acid levels.

The substantially pure peptide according to claim 2 wherein said modulation of immune activity
comprises modulation of at least one of the following: radiotherapy-induced immunodeficiency,
immune hypersensitivity, T-lymphocyte proliferation and mixed lymphocyte proliferation.

The substantially pure peptide according to claim 2 wherein said growth of cancer comprises at
least one of the following cancers: liver cancer and stomach cancer.

A molecule comprising an enhanced derivative of a biologically active peptide, said biologically
active peptide consisting of the amino acid sequence of SEQ ID No. 4 said enhanced derivative
comprising an enhancement molecule operably linked to said biologically active peptide, said
enhancement molecule enhancing the therapeutic effectiveness of said biologically active peptide.
A genetic vector comprising a nucleotide sequence encoding a peptide consisting of the amino acid
sequence of SEQ ID No. 4.

A micro-organism having a genetic composition comprising a nucleic acid sequence encoding a
peptide consisting of the amino acid sequence of SEQ ID No. 4.

A pharmaceutical composition comprising a substantially pure peptide consisting of the amino acid
sequence of SEQ ID No. 4.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

15 10 <210>2 <211>6 <212>PRT <213>Susscrofa <400>2

Use of a biologically active peptide, said biologically active peptide consisting of the amino acid
sequence of SEQ ID No. 4 in the manufacture of a medicament for reducing the effects of a human
disease.

The use of Claim 13, wherein said human disease is selected from one of the following conditions:
fatigue, nutritional disorders, metabolic disorders, lipid metabolism disorder, acidosis, immune
activity, effects of radiation, hepatitis, rejection of transplanted organ, the growth of cancer and
appetite.

A substantially pure peptide comprising an amino acid sequence selected from the group consisting
of SEQ ID Nos. 5, 8-11.

The substantially pure peptide according to claim 15 wherein said peptide modulates at least one of
the following conditions; fatigue, nutritional disorders, metabolic disorders, lipid metabolism
disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of a transplanted organ,
the growth of cancer and appetite.

The substantially pure peptide according to claim 16 wherein said nutritional disorder comprises at
least one of the following conditions: liver glycogen storage, blood lactic acid level, blood lipid,
triglyceride and total cholesterol levels, obesity and higher than normal body weight.

The substantially pure peptide according to claim 16 wherein said metabolic disorder comprises at
least one of the following conditions: liver glycogen storage, blood lactic acid level, blood lipid,
triglyceride and total cholesterol levels, obesity and higher than normal body weight.

The substantially pure peptide according to claim 16 wherein said lipid metabolism comprises at
least one of the following conditions: blood lipid, triglyceride and total cholesterol levels, obesity
and higher than normal body fat

The substantially pure peptide according to claim 16 wherein said acidosis comprises at least one of
the following conditions: high blood lactic acid levels.

The substantially pure peptide according to claim 16 wherein said modulation of immune activity
comprises modulation of at least one of the following: radiotherapy-induced immunodeficiency,
immune hypersensitivity, T-lymphocyte proliferation and mixed lymphocyte proliferation.

The substantially pure peptide according to claim 16 wherein said growth of cancer comprises at
least one of the following cancers: liver cancer and stomach cancer.

A substantially pure peptide consisting essentially of an amino acid sequence selected from the
group consisting of SEQ ID Nos. 5, 8-11.

The substantially pure peptide according to claim 23 wherein said peptide modulates at least one of
the following conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism
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25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

lle Val Thr Asn Thr Thr 15 <210>3 <211>13 <212>PRT

disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of transplanted organ,
the growth of cancer and appetite.

A substantially pure peptide comprising a functional derivative of a biologically active peptide, said
biologically active peptide having an amino acid selected from the group consisting of SEQ ID
Nos. 5, 8-11.

The substantially pure peptide according to claim 25 wherein said peptide modulates at least one of
the following conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism
disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of transplanted organ,
the growth of cancer and appetite.

A substantially pure peptide consisting essentially of a functional derivative of a biologically active
peptide, said biologically active peptide having an amino acid sequence selected from the group
consisting of SEQ ID Nos. 5, 8-11.

The substantially pure peptide according to claim 27 wherein said peptide modulates at least one of
the following conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism
disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of transplanted organ,
the growth of cancer and appetite.

A molecule comprising an enhanced derivative of a biologically active peptide, said biologically
active peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos. 5,
8-11, said enhanced derivative comprising an enhancement molecule operably linked to said
biologically active peptide, said enhancement molecule enhancing the therapeutic effectiveness of
said biologically active peptide.

A genetic vector comprising a nucleotide sequence encoding a peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos. 5, 8-11.

A micro-organism having a genetic composition comprising a nucleic acid sequence encoding a
peptide comprising an amino acid sequence selected from the group consisting of SEQ ID Nos. 5,
8-11.

A pharmaceutical composition comprising a substantially pure peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos. 5, 8-11.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
selected from the group consisting of SEQ ID Nos. 5, 8-11 in the manufacture of a medicament for
reducing the effects of a human disease.

The use of Claim 33, wherein said human disease is selected from one of the following conditions:
fatigue, nutritional disorders, metabolic disorders, lipid metabolism disorder, acidosis, immune
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35.

36.

37.

38.

39.

40.

41.

<213>Sus scrofa <400>3 Lys Ala Val Gly His Leu Asp Asp Leu Pro
Gly Ala Leu 1510 <210> 4 <211> 6 <212> PRT <213> Atrtificial Sequence
<220> <223> Synthetically prepared peptide sequence <400> 4 Pro Thr
Thr Lys Thr Tyr 15 <210> 5

activity, effects of radiation, hepatitis, rejection of transplanted organ, the growth of cancer and
appetite.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 1 or functional derivatives thereof in the manufacture of a medicament for
modulating at least one of the following conditions: fatigue, liver glycogen storage level, blood
lactic acid level and immune reaction of an individual.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 2 or functional derivatives thereof in the manufacture of a medicament for
the treatment of hepatitis.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 15 or functional derivatives thereof in the manufacture of a medicament
for the treatment of hepatitis B.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 3 or functional derivatives thereof in the manufacture of a medicament for
the alleviation of fatigue.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 21 or functional derivatives thereof in the manufacture of a medicament
for modulating at least one of the following conditions: inflammation, appetite, body weight, body
fat, blood lipid level, blood triglyceride level, blood cholesterol level, inflammation and immunity.
Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 7 or functional derivatives thereof in the manufacture of an immuno-
suppressing agent to control the rejection reaction after organ transplantation.

The use of claim 40, wherein survival of skin allograft is prolonged.
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prepared peptide sequence <400> 5 Pro Thr Thr Lys Thr Tyr Phe Pro 15
<210> 6 <400> 6 000 <210> 7 <211> 12 <212> PRT <213> Sus scrofa
<400> 7 Ala Ala His His Pro Asp Asp Phe Asn Pro Ser Val 1510 <210> 8
<211> 3 <212> PRT <213> Atrtificial <220> <223> Synthetically prepared
peptide sequence <220> <221> MOD RES <222>(3)..(3) <223> Xaa =

NIe Norleucine) <400> 8 Tyr Ser Xaa 1
VEL BIOLOGICALLY ACTIVE PEPTIDES AND THEIR NEW USES

Abstract of the Disclosure

Novel peptides are disclosed with their use as a pharmaceutical composition. A method

is also disclosed for making pharmaceutical compositions and treatment of an individual.
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prepared peptide sequence <400> 9 Tyr Thr Val 1 <210> 10 <211> 3
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetically
prepared peptide sequence <2203xx221> MODNBES <222>(1)..(1) <223>
Xaa = 3,5 - dibromo-tyrosine <400> 10 Xaa Ser Leu 1 <210> 11 <211> 3

<1121 2sNFR Pt BieArtifieiat Seqiehde 20> 23> Synthetitally
prepared peptide sequence <400> 11 Leu Tyr Ser 1

Novel Biologically Active Peptides and Their New Uses
<130> 3CMG 010 PCT SG

<150> 200800358-4
<151> 2006-07-21

<le60> 21

<170> PatentIn version 3.3
<210> 1

<211> 10

<212> PRT

<213> Sus scrofa
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