WO 2008/143824PCT/US2008/006072 TREATMENT OF ALLERGIC DISEASE WITH
IMMUNOMODULATOR COMPOUNDS BACKGROUND OF THE INVENTION Cross-Reference to
Related Applications This application claims priority of Russian Application No. 2007118237, filed
May 17, 2007, avd bestefisaf U.S. Provisional Application No. 60/957,201 riledfugust@z, 2007. Field
of the Invention [1] The present invention relates to the field of treatment of allergic disease.
Description of Background Art [2] Atopic bronchial asthma is a widespread disease in industrially
developed countries, The role of T lymphocytes and the cytokines produced by them is now beyond
guestion in the pathogenesis of asthma. According to one of the leading hypotheses, a shift in the
balance of T helpers in the direction of T helpers of the second type, accompanied by predominant
production of HeéYSIRMIATLANLE BR MBI FAATH AN MO A BMRRITY REE B matic
process in lung tissue. [3] Allergic states, in conjunction with a deterioration in immune status of the
body of the patient and the progressive contamination of the environment, are widespread in
industrially developed countries. [ HOAE fREd %&w Y ent pharmaceutical groups are
now used to prevent and treat allergies. In particular, the use of anti-inflammatories is proposed
(aspirin, ibGpretetefeottacen; Masoad Kisone)icantinistamine preparations (dimedrol, pipolphen) are
used in different schemes and combinations with calcium channel blockers of fat cells (sodium
chromalin) and hormonal therapy,.combined with symptomatic agents, bronchodilators, adsorbents
and various hon?gé)sp%?ﬁ?é:c%rlggagrpg%% ' m&?\ﬁlr%hg %ns@{/%%llgﬁ%%?%?n ,@%ﬁ%&s@%ﬂ??éﬁ@y (RU
2240126, 20020 Ripd3mredit £0963 RUCRBIGP6SEPi@Ta) Hian 065K fof thiiRrdctiait RRysician,
Moscow, Meglitsina, 1988, Vol.1, WO 2008/143824PCT/US2008/006072 pages 60-68; SU
1544438,1990; Immunocorrection on Pulmonology/edited by A. G. Chuchalin, Moscow, Meditsina,
1989, pages 202-210; Allergology. General Allergology, Vol. 1/edited by G. B. Fedoseev, St.
Petersburg,’%?(gmgdqy%ﬂgﬂers, 2001, 816 pages). 10051A shortcoming of most known preparations
' the relatiysly low efiGR0cY ARCCRSS REJRIOR IUMRR! of onirARCisaians. i adieular, sodium

cromoglycate {intal) is only effective during inhalation exposure and only in the case of slight

manifestatipns %Jt%“eégg; di S ﬂthistamine preparations are ineffective in asthma, and the aspirin
triad exhitg%%pF nounce(fstl%%aeﬁects (RU 2170091, 1994), etc. [6] In recent years, a theory has been

COﬂSlid?reﬁbgeperalled@ﬂe&mﬁmmmg I%M%bﬁﬂ@@_@ﬁ%@é}ﬁeﬁwa&%tﬁé%iagvi@bﬁﬁpr?ﬁrls in
regulation e ne,system associated with activation of allergen-specific clones o per
o R e S R By e b R s Votfotivea by
G. B. Fed8¥esiiost Peeribnag Rirdthastioum|idrersiimpn o8 6fphgéedinothigetimsestien, the use of
mutual reguiatiomefokibatpesiclonasdry intreduesagotidene Aliplies dnaiicters:pd gLopposing Type 1
T-helper ¢ 1).Qr usi oki nthesize the s,been proposed for treatment of
allergy. Inéggﬁié%ﬁ%n%gﬁgﬁ%%%{ﬁﬁﬁéﬁtﬁ er e'rifjr?%\f{ll}gl'iq r% Q%é % er %@%%ﬁ%é%cﬁoé\}% been used
for these HiFBEYS 2T RRINEIMTIHE GBtaTEd RIsaRESIRIVEE tisBe insufficiently reliable and, in many
cases, coparEgictorplidfissibwasitempusiatedithat dbedrwelion IFhhopeelaigs ithdhgdptensity of
the inflam ry.glleral ] ity Qf inical manifestations of the disease
(Leonardi%@%ﬁ?g‘c%s}vr%ﬁ&;ﬁgﬁ |§g§ g%é/hégrc\%/}%ﬁﬁl%g?g Fcl':;gt% |%§§ n nﬂnn"eigif Fé%r“‘éiif%%’i’ﬁ?ear‘#s}“.n seasonal
and chronHRERYIK €5¥etRed SOUMESH: conjunctival fibroblast culture. din. Exp. Allergy, 2006, V. 36, p.
777-784).[18a4he safmepdmeipinsahiimdieniastienanpodaisdeenics, diups demenstiaigdghat
administrationnl 15 k- animlecan IBadaa A ease I upBERGYLC ol e dronehi (Hessel E.

Van Oosterhout A., Van Ark |. et al. Development of airway hyperresponsiveness’is gependent of
IFN-gamniZ5 B8 iRyerdRBelR i eBs NGB PReiRf St oM IRIR I R BtP riP M éFBRSITOh 097, V. 16, p.
325- 335)pifBlphemiaistratiorirol i prepartionesiaet ooitinanicinterieulinclen spatienisioiérasthma
caused a geellian c@o%aﬁweﬁm&;waﬁ@m@ﬁg #?e?abegg USHAMD RS URASIMNANSLRYDPtoms of

bronchosBasm on a background of suffieciently hig )
ronchodilators, adsorbents and various homeaopathic preparations of natural and

synthetic origin, corticosteroids, etc. (RU 2240128, 2002; RU 2138100, 1998: RU
21167681, 1994; Handbook for the Practical Physician, Moscow, Meditsina, 1988, Vol.1,
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WO 2008/143824PCT/US2008/006072 general toxicity (Bryan S., O'Connor B., Matti S. etal. Effects of
recombinant human IL-12 on eosinophils, airway hyper-responsiveness, and the late asthmatic
response. Lancet, 2000, V. 356, p. 2149-2153). [009]Interleukin-18 (IL-18) has been used for
treatment of allet§iéWisagk (Wild J., Sigounas A., Sur N. et al. IFN-y-indutsiigifaetepoger1.8) increases
allergic sensitization, serum IgE, Th2 cytokines, and airway eosinophilia in a mouse model of allergic
asthma. J. Immunol., 2000, V. 164, p. 2701-2710). Administration of IL-18 in animals, which overall
exerts a pesigioe €66t Shitheddrdthia0insomreocageclisadsnt & eimiviyegyéeilitedidrgit. fianifestations,
Apparentlys thisnisiaSprealed m_@es{%éa%mpﬁgé@zﬁﬁ%@%ie@%w@bh%: W&@&%gyhe'pef
clones and intensifying synthesis of both IFN-y and IL-4. [0010]A shoricoming of IL-18 and other
preparations'mértitFEERBote f@ﬁ?@%‘f}/ﬁ%%@%ﬁ HrtRed ﬁ%’ﬁ@@?s?@w tRé BB_8R®e of

selectivity fifttsie effectranddhartigh toxitityowhiphepastounckdhs ng aiinitakinalgideadl|Fhere

remains a i f t for ing, p ing.. inhibiti reducing
lorgic e e SRR B < R ML AR ShesiH
disclosure®aMhstRei e tvE B icfeaag Uisrave iy It ki off rigbtmgniirsigioamsetse or its
effects in amrgiechisecampristmatipimsieming it skbisetaninteshramound ®h&@Bspirn triad
immunomoduiaton compedad o IRuRARNHS R o Rl Satl.

[oes] in recent years, a theory has been considered generally accepted, according to

which ailergic diseases are caused by disorders in regulation on the immune system
associated with activation of allergen-specific clones of helper T-lymphocytes, called Type
2 T-helper celis {ThZ) (Allergology. General Allergology, Vol. t/edited by G. B. Fedosesv,
St. Petersburg, Nordmed Publishers, 2001, 816 pages). in this connaction, the use of
mutual regulation of T-helper clones by introducing differentiation inductors of the
opposing Type 1 T-helper clones (Th1) or using cytokines synthesized by them has been
proposed for treatment of allergy. In particular, interleukin-12, gamma interferon (IFN-vy)
and other substances have been used for these purposes.

[6o7) However, the oblained resulis proved {o be insufficiently reliable and, in many
cases, contradictory. Thus, it was demonstrated that the level of IFN-y correlates with the
intensity of the inflammatory allergic reaction and the severity of the clinical manifestations
of the disease (Leonardi A., Curnow 8., Zhan H., Calder V. Multiple cytokines in human
tear specimens in seasonal and chronic allergic eye disease and in conjunctival fibroblast
culture. Clin. Exp. Allergy, 2008, V. 36, p. 777-784). At the same time, in a number of
asthma models in mice, it was demonstrated that administration of IFN-y in animals can
lead to an increase in hyperreactivity of the bronchi {Hessel E., Van Qosterhout A., Van
Ark I. et al. Development of airway hyperresponsiveness is dependent of IFN-gamma and
independent of eosinophil infiliration. Am. J. Respir. Cell. Mol. Biol., 1997, V. 18, p. 325~
335).

[008] Administration of a preparation of recombinant interleukin-12 in patients with
asthma caused a reduction in eosinophiiia, but did not lead to a reduction in
hyperreactivity and symptoms of bronchospasm on a background of suffieciently high
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COOH [0013]In Formula A, niis 1 or 2, R is hydrogen, acyl, alkyl or a peptide fragment, and X is an
aromatic or heterocyclic amino acid or a derivative thereof. Preferably, X is Ltryptophan or

D-tryptophan.
WO 2008/143824 PCT/USZ008/006072

general toxicity (Bryan S., O'Connor B, Matti 8. et al. Effects of recombinant human iL-12
on eosinophils, airway hyper-responsiveness, and the late asthmatic response. Lancet,
2000, V. 356, p. 2148-2153).

[0608] intereukin-18 (IL-18) has been used for treatment of allergic disease (Wild J.,
Sigounas A, Sur N, et al. IFN-y-inducing factor (1L-18) increases allergic sensitization,
serum IgE, Th2 cytokines, and airway eosinophilia in a mouse model of allergic asthma.
Joimmunol, 2000, V. 164, p. 2701-2710). Administration of IL-18 in animals, which
overall exerts a positive effect on the organism, in some case, leads to an increase in
allergic manifestations. Apparently, this is associated with the fact that IL.-18 is capable of
activating both types of T-helper clones and intensifying synthesis of both IFN-y and iL-4.
jo010] A shortcoming of IL-18 and other preparations mentioned above is the
polycional activation of the immune system, the absence of selectivity of the effect, and
the high toxicity, which was found during clinical trials.

f0011] There remains a need in the art for methods of treatment for treating,
preventing, inhibiting or reducing allergic disease or its effects in a subject.

SUMMARY

[0012] In accordance with the present disclosure, a method of treatment for treating,
preventing, inhibiting or reducing allergic disease or its effects in a subject, comprises

administering to the subject an effective amount of an immunomoduiator compound of

formula A;

R NH CH (CHp) g ComnX

COOH O

0013] InFormula A, nis 1 or 2, R is hydrogen, acyl, alkyl or a peptide fragment, and X
is an aromatic or heterocyclic amino acid or a derivative thereof. Preferably, Xis L-

tryptophan or D-fryptophan.



10013alin one aspect,there is provided a use of an immunomodulator compound of formula A,
RNHCH(CH2) COOHO (A) wherein, niis 1 or 2,; R is hydrogen,; 02-10 acyl,; or 01-6 alkyl, and Xis an
aromatic or heterocyclic amino acid or a derivative thereof, in the manufacture of a medicament for
treating, preventing, inhibiting or reducing allergic disease or its effects in a subject. WO
2008/143824PCT/US2008/006072 BRIEF DESCRIPTION OF THE DRAWINGS [0014]Fig. 1
graphically depicts results with one embodiment. [0015]Fig. 2 graphically depicts further results with
the invention. [0016]Fig. 3 graphically depicts further results with the invention. [0017]Fig. 4 graphically
depicts further results with the invention. [0018]Fig. 5 graphically depicts further results with the
inventiorjofABaP]Fig. Gigraphisaliy dépictsfurthvedebsultswithf theimvertiom J0B2e) FrgogpdpHically
depicts f%,lrther results with the invention. [0021]Fig. 8 graphically depicts further results with the

invention’ D IPTION OF THE PREFERRED EMBODIMENTS
R NH CH (CH,)= ‘c X
COOH 0

(A)

wherein, nis 1 or 2, R is hydrogen,; C2-10 acyl,; or C1-6 alkyl, and X is an aromatic
or heterocyclic amino acid or a derivative thereof, in the manufacture of a
medicament for treating, preventing, inhibiting or reducing allergic disease or its

effects in a subject.
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[0022]In accordance with one embodiment, the present invention relates to a method of treatment for
treating, preventing, inhibiting, or reducing an allergic disease such as asthma or its effects in a
subject, preferably a human patient. In certain embodiments, atopic bronchial asthma is treated.
[0023]ImmunontédaeadcrEdipounds in accordance with the present invergtomEompise:2
immunomodulators of Formula A:  COOH (A) [0024]In Formula A, nis 1 or 2, R is hydrogen, acyl,
alkyl or a peptide fragment, and X is an aromatic or heterocyclic amino acid or a derivative thereof.

Preferably, X is Ltryptophan or B#grapbacRFOR60A o i @RIevilpSs of the aromatic or
heterocyclic amino acids for "X" are: amides, mono-or di-(Ci-C6) alklyl substituted amides, arylamides,

and (C1-CéPafy| of iyt eseaiycalpiiepiciteseiicor g eroigtisd fsi™R" are: branched or unbranched
alkyl groupsmafsl to gbou»t@%Q@%d@%ﬂ@r@%;r@gbw@@b% HQLaron atoms, and blocking

groups s carbobenzyloxy and 0>C carbo |. Preferably the carbon of WO

2008/143@'2 T/US$00 %ﬁ% éﬁ’ég ﬁ%ﬂgﬁ A TR %%mgﬂwgs a stereoconfiguration, when
n is 2, that@$ tiiffereficfrar ity stahe dephfig iuationret Mis[@GRa6HRr éfesrdthembodiments utilize

compoun @J%m

y-L- glutarfwtﬁ for?ﬁy [%LQIJ Eto éﬂy Hé(-met hé’r %utam ’]‘Lh'%%%%gﬁw

N-acetyl- yi Gamtam§1g_§rgﬁﬁabﬁaw 9%?@tﬁlﬁ?ﬁﬁﬁﬂﬂﬁﬁo‘ﬁﬁ%rﬂ’%i@fﬁﬁﬁﬁﬁyl L-tryptophan, and

p-D- aSDargabgetgypte@ﬂarg@@ﬁ@@l@h&@@é&ﬂﬂﬁ@@@@@%ﬁ%@%ﬂh&agIutamyl -L-tryptophan,
sometimei % edE,; SCVhO7“T ese cq ounds %gfor arlng these compounds,
pharmace |cagl accgp aBIERARR"S %%' ES olRds a%% FAcE ?cal formulations thereof are
disclosed in U.S. Patent No. 5,916,878, mcorporated herein by reference.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022] in accordance with one embodiment, the present invention relates to a method
of treatment for treating, preventing, inhibiting, or reducing an allergic disease such as
asthma or its effects in a subject, preferably a human patient. in certain embodiments,
atopic bronchial asthma is treated.

{0023] Immunomodulator compounds in accordance with the present invention

comprise immunomodulators of Formula A;

R NH CH (CHy) e Gl

COOH O
(A)

{6024 InFormula A nis 1or2, Ris hydrogen, acyi, alkyi or a peptide fragment, and X
is an aromatic or heterocyclic amino acid or a derivative thereof. Preferably, Xis L-
tryptophanrn or D-tryptophan.
[0025] Appropriate derivatives of the aromatic or heterocyclic amino acids for "X" are:
amides, mong-or di-(C4-Cg) alklyl substituted amides, arylamides, and {CCs) alkyl or aryl
esters. Appropriate acyl or alkyl moieties for "R" are: branched or unbranched alkyl
groups of 1 to about 6 carbons, acyl groups from 2 to about 10 carbon atoms, and
blocking groups such as carbobenzyloxy and t-butyloxycarbonyl. Preferably the carbon of
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[0027]SCV-07, y-D-glutamyl-L-tryptophan, is a member of a class of immunomodulatory drugs that
possess y-glutamyl orp-aspartyl moieties, which was discovered by Russian scientists and is being
examined for efficacy in several indications in the U.S. by SciClone Pharmaceuticals, Inc. SCV-07
possesses a nuwbetosfisrseraunomodulatory activities in vivo and in vitro. SEX 0 incIeases
Con-A-induced thymocyte and lymphocyte proliferation, increases Con-A-induced intedeukin-2 (IL-2)
production and IL-2 receptor expression by spleen lymphocytes, and stimulates expression of Thy-1.2

on bone may @M eelspl BROW, iS EYnA ARSI SHEANG T HRGSHTHALORL  HESLOhat is different
5-FU-immyn%§H R e;esgcdon ii@ralt%%ncqgg a model of immunization with sheep red blood cells.
[0028]The Formula A compotmnds may bé administered at any effective dosage, e.g., at dosages in the
range of abiAfd. 00 Ereferreyl Bobadesamiaytitzadministerds nmi es mbrgititey/petwriekhey., on a
daily basis, with.dosage: Inistered one At mere times dministration can be by any

Nl i L PR

suitable method, including orally, nasally, trarisde gually, by injection, periodic infusion,

continuoud'irtagishy-hrel ke nHiabsay &5 analy hel sglpatekddybipirirmuscular injection,
although qﬂleéztﬁgﬁﬁioéiﬂﬁ%ﬁﬂa@{‘@{Ué’s?&%wﬂ@(r?ﬁtéﬁHEE,%?‘&%%%%E%@&-%@W%Ni0“ such

as oral or pasal inhalation or oral ingestion mag/zéae employed. [0 In preferred e diments, the
compound B EUFHUPLSACH RS SArbnitesBls AtilzgosBgdumikT o Rge AR BB etinwe. 19918 more
preferablyt0.84 S0vgymostgketeably. ate, dosage Ofcahes SiddigesWd mpounds,

2008/143824PC" (006072 [0 D es may alsg be measured in micrograms.per kilogram,
with cosage T 155 TN 5 S GP COBbL 00 BT MO SIOIGLLa it TanGe st About

0.0001- 1 thefRe, 8t Hislespreletally Fent B0 D Thg/er [OOIES CYadT Roriire ife active

principle dipepfifle-ysByey L-HB) (Gamme-ibsiamy lslsthpiopian)s epiained by chemical synthesis
and purified to homogeneity by high-performance liquid chromatography (RU 2091389, 1997; RU

2120298, TH88TOfRABEIBR AHTBASWAR! BRAABES Iy B4ty iskoraRRMURREHEMEBISUY R iseases and
after surgida-operatioydz Jdaprepiaraonanasisroiug echinmwidtiog «fffesty af soragesdisdowas from
0.00001 m . f ight, i.e.. it exerts its effect in extremely low concentrations.
0032 TTo f e o e e o o o e by the
pharmacolfeRU e eHdme b AThdtein shammistdion 361ME bigjeasaafetrinagtsstics of the
disease, imrwitﬁiﬂ@%mp@mmi@' y&bglaﬂﬂgérét?%ﬁ, md&aﬁwﬁwmmm&gmrﬁ@d@mwmﬂze of the
preparation. in, lower do is possible, but reduces the therapeutic effect its use in a dose greater
than 1.5 gml%uﬁ(\é{?gc%nnéoqgi?éﬁfl:@greSf(gr{i?s‘?Wgcgye%pa@g{iﬁm%ﬁ%%%%g ﬁ?a (%gs“e@%ﬁegt exceed the
employed@®esssipa alinihiirg eniooeooaime g 3B Ve b G3e8 HhbesrmstsMdintramuscular or
intra-abdofinahe ileeitalheaneedsnents e RRRASAHPR IS5 8N AVahdMe Lhbasl dsotonic sodium
chloride solution, in whic active le is dissolved (y-D-Glu-L-Trp 100 jig) with excipients

u iz thﬁ d%ﬂn%f i
(D-mannitcr)?@ﬁ"maf%%m '?nscﬁ%??i% \o} dﬁ? jﬁﬁe single dose in certain embodiments is 0.1 mg (0.001
mg/kg). TH€&&#BENt Whk thermpubpératiomisicon durntdn: indoairtheremh bbdimeffischivendofsmme.of a. course of
5-10 injectiopss HR3ANMNeR Hsed PRI b/oie 1y SRR iR i 45 iDLstiain smikadimepts in the form

of tablets, contajning 0.35 or 1.5 mg active principle. The preparation is used in certain embodiments
once or twm%tﬁ% B’Pi\-@%&g:' on a daity basis, with dosages administered one or more times
per day. Administration can be by any suitable method, including orally, nasally,

transdermally, sublingually, by injection, periodic infusion, continuous infusion, and the
like. The dosages may be administered by intramuscular injection, although other forms of
injection and infusion may be utilized, and other forms of administration such as oral or
nasal inhalation or oral ingestion may be employed.

{00298  In preferred embodiments, the compounds of Formula A are administered at a
dosage within a range of about 0.001-10 mg, more preferably 0.01-1 mg, most preferably
at a dosage of about 0.1 mg.



[0035]Included are biologically active analogs having substituted, deleted, elongated, replaced, or
otherwise modified portions which possess bioactivity substantially similar to that of SCV-07, e.g., an
SCV-07 derived peptide having sufficient homology with SVC-07 such that it functions in substantially
the same way with &i#Bstadtally the same activity as SCV-07. WO 2008/1=(3824P@Dis52008/006072
[0036] According to one embodiment, a Formula A compound may be administered to a patient so as
to substantially continuously maintain an effective amount of the Formula A compound in the patient's
circulatory[898$8m diringgadreatyrmed be preventishipenicdgsdtheugh kilnmiadongiéh tresdageritperiods
are conterpialesDAcANGBYIN e REAR IR GT BRHITERIS AL DB nkEHiamdaglLde

substantially continuously maintaining an effective amount of the Formula A"compound in the patient's

circulatory 'Ste aliliAtP trcRiRfRiBOpeT e B0 EHET AKHE6, 10, 12 hours, or longer. In other
embodimegats: tleatpent priods: rieifer aleastiabou askavicandpven-foraplyealityofdays, e.g., a
week or lo r. Howevey, it is contemplated that treatments,.as define ove, in which effective
ounts e B R B e B L e
circulatoryigkteanonagrise BepdreeenaioasantigdtheRPeitdd 0% Similbr b2RA8rdAC8Urditens.

[0037]in agaascanes Wi GRS SRMPCUBER, hadeimMa-MeamneuRsliSasatauomsyntysed into a

patient, e.g., by intravenous infusion, during the treatment period, so as to substantially continuously
maintain a é‘?%{é%ltﬁféeé?ﬁfmﬁt B EBHALRD AL B TA A PG SHES S RAHSRATPS RTRY Fhe
infusion Magyrbé& C&fiedrog td.&nyrsutabie midanty saidnad. ay imingtsip.{6688[Adtdraatalelyyan
injection regimen, ofithe Formula A compound can be maintained so as to substantially continuously
maintain an effective amount of the Formula A compound in the patient's circulatory system. Suitable
injection ré8fivighs maypRidderais Firsarss <hemreparatiop iepImblivered asdpsausstantaiipd
continuously #majitaimthe eélectivepamongicef thetmmenadrodisiaios campeundipeptidadn the patient's
circulatory, Iy tr n iod. [ Q it i emplated that during.
continuood e P o RCE e S B S BB rE as..

duration, dE¥8rdihdad Erieentbsdirhibs RFrPeEHTUBUS HILEIST DIsthe ireUy Aecbiepblind is for a

treatment pefigsbfiivas! ahouklLbour Mo pretaetharcominousiiiusipisicaryied out for longer
periods, sych a5 oy petiods ol atjeact aboul 6,5 10, 42 haurs ot lopaer I oiner embadiments,
continuous |_HF’US|on'is 5t TR Shoul 6he Gy A &V enTors Burality 01 uaye stich a8 for one week
or more. WOIPQO8LE 438243 TNES2008/006072 [0040]In some embodiments, the Formula A
compounggdapipseninta DhaparaHlicaY RecrRIabIRliQHIg FartsioRYAR RSWRIeLFOT injection, saline

in physiological concentrations, or similar. [0041]Effective ?mounis of Formula A compound can be
determine% %pl%mﬁ{gsdégegrﬁﬁamﬂ?%%&; éﬂ _voiumeo 1 mb isotonic sodium chioride

solution, in which the active principle is dissolved (y-D-Glu-L-Trp 100 pg) with excipients

{(D-mannito! 8.0 mg, sodium chioride 1.0 mg). The single dose in certain embodiments is
0.1 mg {0.001 mgrkg). Treatment with the preparation is conducted in certain
embodiments in the form of a course of 5-10 injections.

[0034] When used perorally, the preparation is used in certain embodiments in the
form of tablets, containing 0.35 or 1.5 mg active principle. The preparation is used in
certain embodiments once or twice a day for 1-2 weeks.

[0635F included are biologically active analogs having substituted, deleted, elongated,
replaced, or otherwise modified portions which possess bioactivity substantially similar to
that of SCV-07, e.g., an SCV-07 derived peptide having sufficient homology with SVC-07
such that it functions in substantiaily the same way with substantially the same aclivily as
SCV-07.



[0042] The Formula A compound also can be administered with other asthma-treating agents.
[0043]The following non-limiting examples illustrate the invention. Example 1: Treatment of Atopic
Brochial Asthma [0044]SCV-07 is a synthetic immunomodulator having a broad spectrum of action on
the immune syskpnigiddsifzparticular, capable of intensifying IL-2 and intererorsidgeraduetion. This
activity apparently stems from a shift in balance of T helpers under the influence of the preparation
toward T helpers of the first type. The objective of this work was to investigate the effect of SCV-07 on
experimentatiaiiprgié.asthiivg ifto icce Mot tisspuradaemeLsehamoode o aliergiivpilzwginasthma

with inhalelon edpuystalian ol e leraen, SCViOT e admiisied 1o e pmaIs alis,
preliminary systemic immunization for'modeling situation of encounter or a presensitized organism

with the alfESHIERVIMAT EE AEEAND METIHOBSINEU&IRIC BRpEFANS At SISy icraa v
L0045]F§m@lkac;09ﬁ‘fﬂaﬂiﬂgﬂgé€r mﬁhgeﬁa@&r%&%ﬁ@@%ﬁﬂﬁ'é%&ﬁﬁ%%ﬁ @:ﬁ/ﬁ'}ﬁ%%@%ﬁﬁﬁ) (\;vere
ept under, conditions al -vivarium at a canstant temperat e,‘ - hour day/night cycle, an
rerived o O R R e S e B A b o AU e
18-20 weekiastivg @iyt gddteat e dirmingofitidrcikpepirtient srdlspdativelpy 094 6]Tiganimals

were ImMyRIZeANYIGE-Rlu2-0RY: ISV al e 40, OvaIRIRINSHER (HIgma) KaRadikyant based on
ammonium sulfate at aé%gsz%%ee of 8 j;g per mouse. SCV07 was administered intra-abdominally in a

f
volume of SR/ LS dpot '5Pst GOER BB AR 8y AR ST ARYEERIGHE6YS DE/KE in PBS
once a dayfeinob|dmgrig Hibrelays iafterdhie fingaimnbai zadiomehne sonthgiostrecaivedich

bhysiolodicaealine AR ihe SAME S, FARLHUD. AT SE (040 BRIMAR. 0 s Aah. 4 Oth and

201h days after the first immunization, the animals were then placedin a hermetic box, in' which an
aerosol of 19HBPRHRIRTEEHBGM®FTh PRERSC R dRY WhiwTaeatsaiAsBiRBIaD-207U
(Little Docter}iftardrindnedéamih continuous mixing of air. The duration of exposure of the animals to the
aerosol w inutes, lysis af.the severity.of experimental allergic asthma was carried out 24
hours afte?@tg? st ﬁ‘ee%%é’é’ exé%es\tﬁ’r&éh 4%&%%?&0? tﬁg%%ﬁrgﬁéaeg e \?éurﬂy gfceo)z(’%:g}f %“e%ial
allergic astifediMag nedionsey.0w Was eeirned ivlitserordiing theHeatngpelicompasiton of
bronchoalygeiaidaymgee RisiQiRRIy MYRtEgRtioRF-antLIEmasteUNinatinalibe Wsrsaliantigansspecific

IgE antibodies. [D048]The mice were killed by jntra-abdominal administration of a lethal dose of
sodium bfr%ﬁ%#@r%%éﬁ%g e Sa‘(réfg\'/ajfg‘ée(ﬁ%ﬁﬁzﬂaé’ &ﬁéﬂ"ﬁ% %ﬁﬁﬁé‘*ﬁé‘ﬁﬁ&%’%ﬁ?ﬁa trachea

with 1 mL 8% sulitiomrThe BAL cells were precipitated by centrifuging, the precipitate was
resuspendggaiiie caksoRtRBNAtANMASGOHYRAIA @f@%r%ﬁ%ﬁgmﬁpﬁﬂﬂémé were prepared.

The smears were dried, fixed and stained with Romanovskii dye. The cytological composition of the

bronchoalTEETEF NRATR 35S FRREAZLAN SHdsrL MBI apeUni s AMesRin @ yepiece x 16,
objective X396} aTAetumbers iof thopeitytemtacdplhag egsteautrd philsleciofintph tsgima dgmpiyocytes
per 200 cells\iere epHnich Buysh nolessiiban dsysblaldsers viawednfhedalpfive number of
cells of each cell population was expressed as the percentage of the total'number of cells.
maintain the effective amount of the immunomodulator compound peptide in the patient's
circulatory system during the treatment period.
[0039] Although it is contemplated that during continuous infusion of the Formula A
compound, administration will be for a substantially longer duration, according to one
embodiment the continuous infusion of the Formula A compound is for a treatment period
of at least about 1 hour. More preferably, continuous infusion is carried out for longer
periods, such as for periods of at least about 6, 8, 10, 12 hours, or longer. In other
embodiments, continuous infusion is for at least about one day, and even for a plurality of

days such as for one week or more.



[0049]After taking the bronchoalveolar lavage, the lungs were fixed in 4% paraformaldehyde for 3-7
days, passed through a Peterfi solution according to increasing alcohols (2% celluidine-castor oil) and
chloroform, and poured into paraffin. Sections of 5 p.m thick were prepared. The sections were stained
with hematoxylinvecsis tesvaluate the intensity of cell infiltration and Schiffeedis:ewiditorgount the
number of goblet cells. [0050]Quantitative evaluation of the peribronchial and perivascular infiltration
was accomplished morphometrically with the Scion Image program package. Three bronchi and three
vessels wgpa4oialyzadonseationsoéihe e fram:eachapinagd & hecea pfaWo

200814382456 1452005100607 Ihe nfluation was calculated g5 the differgpee petween the area o
the tissue gontalnlng fonchi oF vessels and the Infitration surround?ﬁg |{, Andfthe area of the vessel or
bronchus pseBioitEcGHdieasestinfiltiationsvailercalculated as the ratio of the area of the infiltration to the
area of thquepsel OERERNGH U EHREUMESNALE QURSHS RGP BRI IR BT gALE yenchi and
vessels in%,luded in analysis %the differences between groups were not significant, p > 0.6). [0051]The
number of 5’@6‘ [} SKEFERifHEfal cells on the sections of the bronchi were calculated in no less than five
visual field$@#i2$ectitms fromuhell wogmiromi elschcanibwad dndhestpres sath asHivespineentagéraf the total
number of gells. The experimental groups were comparable in dimensions of the bronchi included in
analysis (the differences between groups, in terms of number of cells in the bronchus, were not
significantl$#4815). [dsPrHaeserpéral BbermassdidtateominMeriistfo-orbital sinus. The titer of
anti - OVA IgE in the serum and bronchoalveolar lavage was determined with solid phase IFA
according Ex#wptelbwirtg sichen efRévaintiBodibdaiotshining 1gE labeled with biotin (Caltag) were
introduced to a 96-well plate for IFA ( (Corning Costar) in the dilution recommended by the
manufacturr44i00 BLvvell; inguinatar faraumbealvdalnee mulemnpe tabiye gradwashedcharwm samples
or BAL were then introdutced in successive dilutions a cub om,te rature for an hour

une system and. in icular,.capable ngii% n i§¥tﬁ'}d @;w?a gé%er
and washed: OVA“Was¥Ren adt ed, R it RorSePalien S O¥dage’ ﬂgc\?ba &8 a shaker for an
hour at ro®iedeniperatbie aoléieppag iy Sebstratenforgpétoxitalsadatedduceld¢GRDISitma) and

incubated faf £RJBINERS pldpFeRsHenWNRE BIRRPSY By RAIRg A M 2o Odand ther Rlaler were
analyzed on a Victor2 spectrophﬁtomegcé(é\{/Vallac) at a wavelength of 450 hm. For quantitative

comparisofeStithEREFSHRHE ST R spedifd EXREFUAAIRINAS PRy IBIRiGe Wt ulated the
average optigalstensitys#t eacto diutionfogisamaims oh trelanavalicoritetd tgno ad ranid tentine séed the
optical deqsiigs.jgdhesampes Sony Al-Aipalsndbe SxRaU TR IR-GaTFesRldiBg,ilution as the

percentages of the values obtained. [0053]The statistical processing of the resSults was carried out
with the MIEFBEBREREEICARPEPEE e giuriofor \TitasWs o 8 AREsSIaRy SrtHeTatibiifon was
determinediieagaithe Kholmogorov-Smimov criterion. To evaluate the significance of the differences
between groups for normally distributed values, we used the two-sided Student test with unequal
deviationsyifgrnrnane malymistilavtesl differences - the Mann-Whitney test. The WO
2008/143824PCT/US2008/006072 differences were considered significant at p < 0.05. Unless
otherwise iiiadletinthefiatpaatmprasealrddivthetfionsm of means standard deviation. [0054]According to
the obtained results, analysis of the cell composition of SAL in the experiments on young animals (age
6-8 weeks at the beginning of the experiment) did not show a significant effect of SCV-07. The total
cellularity (¥ BAEdmalt gnoopsattag eoitghipaid $erbiaif?© 0rte0{ T ahitidin otk matveycanimal group,
1.96 0.9%milipndn BRI R TESSIMRShE I B0/ sPPIVRE RIFPA Bl fefbelalGdnillion in the

group thag}receive}j 1 fig/ka). B\é comparing the relative percentages of individual populations of
leukocyted WHKY IR S PBR FRFEMRR StRIs Tparantayater ad ShibismildaiP £#i§R& percentage of
macrophagesnmtastgrougetiratr éc@ived ks puglkth SO WoFksrot egepatisposwdietiieccorgiohiagiofals (see
Table 1). I@&Bgﬂ“@g@gg@&%@glls of the individual populations in SAL did not differ significantly

between ro%ps.
9[00 6] The animals were immunized twice at 5-day intervals with an ovalbumin solution

(Sigma} in an adjuvant based on ammonium sulfate at a dosage of 8 ug per mouse. SCV-
07 was administered intra-abdominally in a volume of 200 pl. at a dosage of 0.1 or 1.0
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Table 1. Percentage composition of BAL cells (animals 6 to 8 weeks). Groups of animals Index
Control SCV-07 0.1 jig/lkg SCV-07 1 jig/kg Eosinophils, % 65.15.1 57.421.3 56.79.5*

Monocytes/Macrophages oA 32.95.3 41.220.7 40.69.4* Neutrophils, % 1.21.0
WO 2008/143824 PCT/US2008/006072

ug/kg in PBS once a day from 8 through 11 days after the first immunization. The control
group received physiological saline on the same days. Each group comprised 6 to 10
animais. On the 12", 16" and 20™ days after the first immunization, the animals were
then placed in a hermetic box, In which an aerosol of 1% ovalbumin solution (OvA) in PBS
was generated with an ultrasonic nebulizer LD-207U {Little Doctor) for 1 minute with
continuous mixing of alr. The duration of exposure of the animals to the aerosol was 15
minutes. Analysis of the severity of experimental allergic asthma was carried cut 24 hours
after the last aerosol exposure,

[0047]  Analysis of the changes in severlty of experimental allergic asthma during use of
SCV-07 was carried out according to the cytological composition of bronchoalveolar
iavage, histologic investigations, and the determination of the titers of antigen-specific igE
antibodies.

i0048] The mice were killed by intra-abdominal administration of a lethal dose of
sodium barbital. Bronchoaiveolar lavage (BAL) was obtained by washing the lungs
through the trachea with 1 mL PBS soiution. The BAL cells were precipitated by
centrifuging, the precipitate was resuspended, the cell concentration was counted in a
Goryaev chamber, and smears were prepared. The smears were dried, fixed and stained
with Romanovskii dve. The cytological composition of the bronchoalveolar lavage was
investigated under a light microscope with oil immersion (eyepiece = 16, objective » 100).
The numbers of monocyte/macrophages, neutrophils, ecsinophils and iymphocytes per
200 celis were counted, in which no less than 5 visual fields were viewed. The relative
number of cells of each cell population was expressed as the percentage of the total
number of cells,

[0048]  After taking the bronchoalveolar iavage, the lungs were fixed in 4%
paraformaldehyde for 3-7 days, passed through a Peterfi solution according to increasing
alcohols (2% celluidine-castor oil) and chioroform, and poured into paraffin, Sections of §
um thick were prepared. The sections were stained with hematoxylin-eosin to evaluate
the intensity of cell infiltration and Schiff-iodic acid to count the number of goblet cealis,
[0050] Quantitative evaluation of the peribronchial and perivascular infiltration was
accomplishad morphomeirically with the Scion Image program package. Three bronchi
and three vessels were analyzed on sections of the lungs from each animal. The area of

-9-



0.90.8 2.10.9 Lymphocytes, A 0.80.8 0.40.5 0.60.7 * p <0.05 in comparison with the control group
[0055]In experiments on animals from 18 to 20 weeks of age the changes in cellular composition of
BAL and the groups that receive SCV-07 were essentially different. We noted a significant reduction in
the total numbewofgedistitizthe lavages in the group that received 0.1 mg/kg ofrecpreqaration
(1.120.15 million in comparison with 2.030.78 million in the control group, p < 0.05), and a distinct
tendency toward a reduction in this index in the group that received 1 1.1.g/kg SCV-07 (1.320 23
million). Irtitberalisahcevedssigidlicant différentiBsrimtbe pereentrgaecantsihoftieslocyiesiohthe

ndividual suRapuIaians, case RS ARBIEHEINER SIeRS & seniiganledygion in the number

of eosino , heutrop ymphocytes in the group that recéived 0.1 jig/k V-07, and
monocyteB/RiEETopiERjes B htbephl s ARt RAYRIh weyteenin tateg rew f h ertined heospmadha
PCT/US2¢4340060 72 trecevedrki ig/kepbihedprenaratiopdseekahigsdpkigure dovwhargin $CV-07 is
referred 19 25, 8GV52R o BRISH: SHPRSRURIPR CARRNONSL AL SRls RO IPRo gk
were not significant, p > 0.8).
(00511  The number of goblet and epithelial celis on the sections of the bronchi were
calculated in no less than five visual fields on sections from the lungs from each animal
and expressed as the percentage of the total number of cells. The experimental groups
were comparable in dimensions of the bronchi included in analysis (the differences
between groups, in terms of number of cells in the bronchus, were not significant, p » 0.5).
[0052] The peripheral biood was coilecied from the retro-orbital sinus. The titer of anti -
OvA IgE in the serum and bronchoalveolar lavage was determined with solid phase IFA
according to the following scheme. Rat antibodies to murine IgE labeled with biotin
(Caltag) were introduced to a 96-well plate for IFA ( (Coming Costar) in the dilution
recommended by the manufacturer (100 pl/well), incubated for an hour at room
temperature and washed. Serum samples or BAL were then introduced in successive
dilutions and incubated at room: temperature for an hour and washed. OvA was then
added, labeled with horseradish peroxidase, incubated on a shaker for an hour at room
temperature, washed and the substrate for peroxidase introduced {OPD, Sigma) and
incubated for 15 minutes. The reaction was stopped by adding 1M H,S04 and the plates
were analyzed on a Victor? spectrophotometer (Wallac) at a wavelength of 450 nm. For
guantitative comparison of the titers of the antigen-specific IgE after subtracting the
background, we caiculated the average oplical density in each dilution for samples of the
animal control group, and expressed the optical densities in the samples from all animais
in the experiment in corresponding dilution as the percentages of the values obtained.
[0053] The statistical processing of the results was caried out with the Microsoft Excel
and SPSE programs for Windows v.13, Tha normatity of the distribution was determined
with the Kholmogorov-Smirnov criterion. To evaluate the significance of the differences
between groups for normally disiributed values, we used the two-sided Student test with
unegual deviations, for non-normally distributed differences ~ the Mann-Whitney test. The
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Groups of animals Index Control SCV-07 0.1 jig/lkg SCV-07 liAg/kg Eosinophils, thousand_ 1151655
456144" 690247 Monocytes/Macrophages , thousand 806178 629134 586144* Neutrophils, thousand

4433 1714* 1810* Lymphocytes, thousand
WO 2008/143824 PCT/US2008/006072

differences were considered significant at p < 0.08. Unless otherwise stated, the data are
presented in the form of means + standard deviation.

[0054]  According to the obtained results, analysis of the cell composition of BAL in the
experiments on young animals (age 6-8 weeks at the beginning of the experiment) did not
show a significant effect of SCV-07. The total cellularity of the BAL in all groups was
roughly the same (2.00 4 0.34 million cells in the control group, 1.96 £ 0.99 million in the
group that received 0.1 pgfkg of the preparation, and 2.21 + 1.16 million in the group that
received 1 pg/kg). By comparing the relative percentages of individual popuiations of
leukocytes in BAL, we noted a significantly lower percentage of eosinophils and a higher
percentage of macrophages in the group that received 1 ugl/kg SCV-07, in comparison
with the control animals (see Table 1). The absolute amounts of calls of the individual
populations in BAL did not differ significantly between groups.

Table 1. Percentage composition of BAL cells (animals 6 to 8 weeks).

Groups of animals
Index Control SCV-07 0.1 ug/kg | SCV-07 1 ng/kg
Eosinophils, % 65,1451 57.4+21.3 56.7+8.5*
Monocytes/Macrophages 32.8+£5.3 41.2420.7 40.6+9.4*
%
Neutrophils, % : 1.2%¢1.0 0.640.8 2.1:0.9
Lymphocytes, % 0.8120.8 0.440.5 0.6+0.7

* p < 0.05 in comparison with the control group

[6055]  In experiments on animals from 18 to 20 weeks of age the changes in cellular
composition of BAL and the groups that receive SCV-07 were essentially different. We
noted a significant reduction in the fotal number of cells in the Iavageé in the group that
received 0.1 pglkg of the preparation (1.12+0.15 million in comparison with 2.0320.78
million in the control group, p < 0.05), and a distinct tendency toward a reduction in this
index in the group that received 1 pg/kg SCV-07 (1.3240.23 million). In the absence of
significant differences in the percentage content of leukocytes of the individual
subpopulations, analysis of the absolute values showed a significant reduction in the
number of ecsinophils, neutrophils and lymphocytes in the group that received 0.1 ug/kg
SCV-07, and monocytes/macrophages, neutrophils and lymphocytes in the group that
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309 2211* 269* * p < 0.05 in comparison with the control group [0056]Measurement of the titers
specific to the IgE antigen used in the model in the sera and bronchoalveolar lavage of the animals
from 6 to 8 months of age [sic] show a significant reduction in titers in the serum of the group that
receives 0.1 jig/R§ S@¥/1&FB2h comparison with the control group. In the mieethatsecexed 1 jig/kg
SCV-07, the titers of anti-OvA IgE were significantly lower both in the serum and in the
bronchoalveolar liquid (see Table 3, Figure 2, wherein SCV-07 is referred to as SCV-07). WO

2008/14 3824813 1T 5208960 2r=pRdramak@ SN 4, mglka TitehigBirEsarLm,igiktinrd 640, %
of averaget§gg1§€§\9_rbt§?l group 10026 8642

Table 2. Subpopulation composition of BAL celis (animals 18 0 20 weeks).

Groups of animals
Index Control SCV-07 0.1 pg/kg | SCV-07 1 uglkg
£osinophiis, thousand 115146585 4561144" 6902247
Monocytes/Macrophages 806x178 629+134 58G+144*
, thousand
Neutrophils, thousand 4433 17x14* 18107
Lymphocytes, thousand 3028 22+£11* 26£9*

* p < 0.05 in comparison with the control group

[0056] Measurement of the titers specific to the IgE antigen used in the model in the
sera and bronchoalveoclar lavage of the animals from 6 to 8 months of age [sic] show a
significant reduction in titers in the serum of the group that receives 0.1 pg/kg SCV-07 in
comparison with the control group. I the mice that received 1 pg/kg SCV-07, the titers of
anti-OvA IgE were significantly lower both in the serum and in the bronchoalveolar liquid
(see Table 3, Figure 2, wherein SCV-07 is referred to as SCV-07).

212 -



6526* Titer IgE BAL, dilution 1:8, /D of average of the control group 10047 5933* 4624* p < 0.05 in
comparison with the control group [0057]In the experiments in which mice from 18 to 20 weeks of age
were used, we also observed a tendency toward a reduction in the titers specific to IgE after using
SCVO07, but in alvgroups:the: index had very high variability and the differepges;wesgdoalstatistically
significant (see Table 4), Table 4. Titers of anti-OvA IgE (animals 18 to 20 weeks). Groups of animals
Index Control SCV-07 0.1 mg/kg SCV-07

Table 3. Titers of anti-OvA IgE (animals 6 to 8 weeks).

Groups of animals
index Controf SCV-07 SCV-07
0.1 pofkg 1 ngfkg
Titer IgE of serum, dilution 1:640, 100426 865442 G5r28*
% of average of the control group ' :
Titer IgE BAL, dilution 1:8, 100£47 59+33* 48+24*
% of average of the control group

* p < 0.05 in comparison with the control group

[0057]
also observed a tendency toward a reduction in the titers specific to IgE after using SCV-

ir the experiments in which mice from 18 to 20 weeks of age were used, we

07, but in all groups the index had very high variability and the differences were not
statistically significant (see Table 4).

Table 4. Titers of anti-OvA IgE (animals 18 to 20 weeks).

Groups of animals
Index Control SCV-07 SCV-07
0.1 ng/kg 1 nalkg
Titer IgE of serum, dilution 1:400, 100244 92144 79%46
% of average of the controf group
Titer igks BAL, dilution 1:32, 10081 8570 109251
% of average of the control group

[0058]
reduction in the percentage of goblet cells in the epithelium of the bronchi of the animals

Morphological analysis of sections of the mice showed a mors than two-fold

that received 0.1 pg/kg SCV-07, significant in comparison with the control group {see
Table 5), Morphometric evaluation of the intensity of peribronchial and perivascular
infiftration has not been completed at present.

Table 5. Percentage of goblet cells in the epithelium of the bronchi (animals 6 to 8 weeks).

Groups of animails
Index Control SCV-07 SCV-07
0.1 pgfkg 1 no/kg
% goblet cells of total number of celis 39.3 15.2% 36.5
{median, minimum-maximum} (3-85) {4-90) (3-92)

* p < 0.05 in comparison with the control group
- 13 .



1 mg/kg Titer IgE of serum, dilution 1:400, % of average of the control group 10044 9244 7946 Titer
IgE BAL, dilution 1:32, % of average of the control group 10091 8570 10151 [0058]Morphological
analysis of sections of the mice showed a more than two-fold reduction in the percentage of goblet
cells in the epithetiumsadtias: bronchi of the animals that received 0.1 mg/kg«S@N¥:Qéesignificant in
comparison with the control group (see Table 5). Morphometric evaluation of the intensity of
peribronchial and perivascular infiltration has not been completed at present. Table 5. Percentage of
goblet cells in the epithelium of the bronchi (animals 6 to 8 weeks). Groups of animals

[06059] Morphometric evaluation of the intensity of peribronchial and perivascular
infiltration allowed a reliable decrease in the infiltration around the bronchi of both groups
receiving SCV-07 to be demonstrated. The intensity of infiliration around the vessels also
nad a distinct tendency to decrease in the groups recelving SCV-07, however the
differences from the control were not statistically reliable due to the high variability of
symptoms (see Table 6).

Table 6. Intensity of infiltration of the lung tissue,

Groups of animals
Index Control SCV-07 0.1 uglkg | SCV-07 1 pglkg
index of peribronchial 0.5240,23 0.39£0.19* 0.36+0.14*
infiliration, conventional
units
index of perivascular 2.46+2.22 1.67+1.08 1.48+1.02
infiltration, conventional
units

* p < 0.05 in comparison with the control group
**p < 0.01 in comparison with the control group

CONCLUSION

[0880] The obtained resulis indicate that during use of SCV-07 in a model of allergic
asthma a reduction in the severity of the experimental process is observed, specifically the
emergence of leukocytes into the fumen of the bronchi and the peribronchial infiltration
diminishes, eosinophilia of the bronchoalvectar lavage diminishes, the amount of antigen-
specific IgE in the blood serum and lavage declines and the number of mucus-forming
goblet cells in the epithalium of the bronchi also diminishes.

Example 2. Effect of SCV-07 on preduction of cytokines by clones Thi and Th2,

[0081] SCV-07 was administered to intact wild mice in the form of five daily intra-
abdominal injections at dosages of 0.1 and 1.0 pg/kg of body weight. After this, isolation
of spieen cells was carried out the cylokine synthesis was induced in the culture by
stimuiating the cells with concanavalin A at a dosage of 5 ug/ml. The levels of the

synthesized cytokines were determined by quantitative immunoenzyme analysis. The
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Index Control SCV-07 SCV-07 0.1 mg/kg 1 mg/kg % goblet cells of total number of cells 39.3 15.2*
36.5 (median, minimum-maximum) (3-85) (4-90) (3-92) * p < 0.05 in comparison with the control

group
WO 2008/143824 PCT/US2008/006072

results of the experiment are shown in Fig. 1, which shows the mitogen-induced
production of interleukin-4 and interferon-y by mouse splenocytes after intra-abdominal
administration of SCV-07. The changes on ConA-induced production of two other {sic]
cytokines - IFN-y and [L-4, as is apparent from Fig. 1, were reciprocal in nature, Under
the influence of SCV-07 (1 ng/kg), a two-fold reduction in production of IL-4 by the
splenocytes and an almost five-fold increase in IFN~y production were noted. These data
suggests that SCV-07 not only stimulates the functionai response of T-cells of the spleen,
intensifying 1L.-2 production, but, at the same time, affecis polarization of T-helpers by

mostly activating the type 1 T-helper cells,

Example 3. Treatment of bronchial asthma with SCV-07.

[0062] Patient B-skii, born 1852, reported with complaints of dyspnea attacks 6-7 times
a day, cough with phlegm that was difficuit to discharge, shortness of breath, and nasal
obstruction. It is known from the history that, since 1985, he has suffered bronchial
asthma, has been hospitalized several times by erﬁergency medical services in the
Allergological Department in conjunction with exacerbation of the disease. Since 1897, he
has been taking systemic gilucocorticoids (Prednisolone 2 tablets/day — maintenance
dose). He is also receiving Bekiazom LD 250 (up to 1000 ug/day), Flixotide 256 (o 1000
pg/day), prolonged broncholytics (Serevent 25 ug/unit 50 pgfs), Teotard 200 (2 k/day, 400
mg/day). The attacks are treated with salbutamol (Ventolin).

100631 In 1994, he underwent allergology examination at the Municipal Allergy Office
and household allergens were found {household dust, household dust mite); a dust ASIT
was not carried out, in view of the serious course of the disease. The last exacerbation
was 2 weeks ago, when attacks of dyspniea occurred on a background of the base therapy
and were treated with difficulty with beta-2 agonists (shori-term), and bronchospasm and
shortness of breath increased. He was hospitalized at the Allergological Department of
GUZ Hospital No. 2 in conjunction with refractoriness to ocutpatient freatment.

[0064] Heredity for allergic pathology was traced along the material line.
Allergy history:
e Drug - negative;
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WO 2008/143824PCT/US2008/006072 [0059]Morphometric evaluation of the intensity of peribronchial
and perivascular infiltration allowed a reliable decrease in the infiltration around the bronchi of both
groups receiving SCV-07 to be demonstrated. The intensity of infiltration around the vessels also had
a distinct tendeg%?ﬂﬂ’%%@?%‘hse in the groups receiving SCV-07, however H&/8i8H&PE8E from the
control were not statistically reliable due to the high variability of symptoms (see Table 6). *p <0.05
in comparison with the control group ** p < 0.01 in comparison with the control group CONCLUSION
[0060]The obtairfedhdes tltsdgditates thatehunizign) sectdrSEMs8 timgesiade kybaleritiagthma a
reduction in the sgugHty of the experimental process is observed, specifically the emergence of

cukoeyes o g SRR AINEATED A ethppenia mleplon dugheponcenopni of

bronchoalveolar lavage diminishes, the amount of a -specifi
declines and theﬁf’l‘f? Bt mucus-forming goblet cells in the epithelium of the bronchi also
diminishes. Exafplésdraffete@?8EV-07 on production of cytokines by clones Thl and Th2.
[0061]SCV-07 wisdehmisistaleddodritaboavilt riiidesirnc tnisfotiviof, fiverdeiyd iteguabeioniinal injections
at dosages of 0. #andds: Grpgke: phivedyaveightdAltar bigoisalatien @fspleen cells was carried out the
cytokine synthesis.was ng%éq@g;in the culture by stimulating the cells with concanavalin A at a dosage
of 5 pg/mL. The levels of the synthesized cytokines were determined by quantitative immunoenzyme
analysis. O 20 43824 [ [ r . [} in Fig. 1,
which sho%ég mito%%ﬁ%%%%%@%%gﬁgf %%%E%gr%estﬁ%#’?;%%ﬁ{gﬁ@ﬁ by%n@oﬁg%\%%ienocytes

after intra {&isdiminakiadovaistralfem oPEE Y7 She dRaREES Bt bR ifRICPh PEURIERSN of two other
(sic) cytokimgsid imyancdk i asds apparantiantbigislsMeIRKERInFRRRbY) Haiie inrdeidhe
influence of SCV-07 r((}gg%k%) a }wo-fold re_d(#ié:tiog ig errodl{/ctigém osf ILégﬂb%tC%s lenocyt and an
almost fivé?f%?cﬁaﬁéjréa X RF@ Sr%?ﬁ@@t?gh Sre foted- THesE data sugjges Y¥har SEV-07 1ot only
stimulatesTthiecsm (tiorregd relsenset-Trelisedemetepedirahterrifiang tinle frwekiegidaT but, at the

same time; aifaets Ralarzadion-afshinahne aky-mesiy- achvaling e dvaeit Fahelngiprlis. Example 3.
Treatment of bronchial asthma with SCV-07. [0062]|Patient B-skijt, born wgﬁ repa%%ed witth complaints

of dyspneB HHERE®-7ARNLL RRPESEGHPIG BHIE AN SN G R R AL B8 s of
breath, andassdisebstinmidrihtbigkriWanigdialdse histdriotiest asinde/ 1985, hiRhag suf@msd bronchial
asthma, h%gggnépgpitggm%al times by emergency medical services in the Allergological
Department in conjunction with exacerbation of the disease, Since 1997, he has been takin_% systemic

glucocortiEREEY PretiigbRReco s PP IS asRiSlNGe AbSeMBle Rsabo W@y BERidZom LD
250 (up toak@Dtipg eling oF iketidet2bér{to Fagrgidays, kidergedhbtaitehaly fies{@eatvent 25 pg/unit

50 pg/s), gg%?ﬁﬁ%qg r@é/gﬁ@/?lﬁ%%{fqg{ggg) The attacks are treated with salbutamol (Ventlin).

[0063]In 1 e underwent allergology examination at the Municipal Allergy Office and household
allergens were found (household dust, household dust mite); a dust ASIT was not carried out, in view

of the serigysepurserobihadisense. hieriastionaceshatiancas 2 weeks ago, when attacks of dyspnea
occurred on a bacé%round of the base therapy and weye treated with difficulty with beta-2 agonists

(short-terfPEnia! tieREREhEs At RS SR brhti-iMGERsiRP g Wik Hbslitarstiatthe
Allergologidab DEpHnE&iR sfSGWR/Mospital No. 2 in conjunction with refractoriness to outpatient
treatmentB = 1%, E = 3%, rod nuclears = 10%, segmented nuclears = 70%, lymphocytes = 11%,

MON = 5%.

[0068] General sputum analysis: color - gray, character — mucous, constitution —
viscous, flat epithslium — 10-12 x, alveolar epithelium — 3-5 x, L — 10-12 x, erythrocytes -
none, goblet cells — not found.

[0089] Blood biochemistry: glucose ~ 5.8 mmol/L, total bilirubin - 11 pmol/L., ALT ~
0.24, AST — 0.16 mmol/h/L, urea — 5.12 mmol/L, creatinine ~ 0.108 mmol/L, L-amylase -
16 -



[0064]Heredity for allergic pathology was traced along the material line. Allergy history: Drug -
negative; WO 2008/143824PCTILIS2008/006072 Food - honey, citrus, watermelon, melon (nasal
congestion, dyspnea attacks, cough); Domestic (household dust) - attacks of dyspnea, cough, nasal
congestion, rhinBifH&% 1 Bpiflermal - negative; Dust-seasonal exacerbatioB@H ¥RIAiS0@5hjunctivitis,
increased frequency of dyspnea in the summer-fall period (July-October) for 10 years; Insect -
negative; [0065]On examination: state of average severity. Position of the patient induced (sitting).
Skin coverr-claamipale, dry. Subcutaneous lymph nodes are not enlarged. Thyroid gland is not

palpated. N@gﬁb@gj{gﬁgpéé@ﬁ{ig&ﬁ@ohg@@%@%&@arse mucus is separated from the nasal

passages; does I{IO'[ perceive od?r§. Conjunctivae - pink. Nasal mucosa (during rhinoscopy)- pale,
vaigtion of Imiming stalus” . , _ :
edematous. Oral mucosa - pink. DySpnea of expiratory character. Respiratory rate = 24 per minute.

Chest cavity barrel-shaped. Percussion - capsular resonance of the pulmonary sounds. Auscultation -
abundant &fyFafe¥idisseniffated 4hroug A alldtusg fédlse Moiist tones are rhythmic, HR = P5=78 per
minute. BR.BA389485 mmHA0068] TongMs i ¢aated/with white incrustation. Abdomen is soft,
unpainful. &iver.issajong tth%gf the costal arch. Region of the kidneys is not altered, Pasternak
syndrome@q%gﬂ% on bqg%sgcii%,? 0067]0On admission, an examination was conducted: General
blood analysi be_%lg ocytes™~5.07 '1012/, hemoglobin = 167 g/L, leukocytes = 11.6 109/L, ESR =5
mm/h, B ="1%, E = 3%, rod nuclears = 10%, segmented nuclears = 70%, lymphocytes = 11%, MON =
5%. [0068{¢EeralEputum analysis: color - gray, character - mucous, constitution -

EKG: Sinus rhythm, HR = 76 beats/minute

Vision: without pathology

FVD: FVC = 86%, FEV = 52%, FEV/IFVC = 81%,

MOCT5 = 37%, MOCS50 = 34%, MOC25 = 51%.

PTM: Liexp-20L/s Liexp—1.0L/s.

Chest x-ray: lung field emphysematous, diffuse pneumosclerosis in lower compartments.
ENT consultation: Diagnosis: persistent allergic rhinitis. Chronic pharyngitis.

[46070] The patient was diagnosed as follows: DS: bronchiat asthma, persistent,
severe course, hormone-dependent, exacerbation. Complication: DN2. Emphysema of
the lungs, pneumoscierosis.

[e071] Accompanying disease: persisient allergic rhinitis. Poilinosis, not
exacerbated.

The patient was prescribed the treatment:

1. Ventolin through a nebulizer during dyspnea attacks —~ for 2 days, then
Astalin (DA during dyspnea no more than 3-4 times a day;
Intravenous drip:
Prednisolone 80 nu — 60 nu — 30 nu in 200.0 mL physiclogical saline;
Euphylline  2.4%-10.0-5.0 mL.
Heparin 5000 units.
Benacori 200 (800 pg/day).
Prednisolone 4 t/day (8:00 , 12:00)
L.azolvan through a nebulizer, then Ambrohexal 1 /3 times a day.

L A
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viscous, flat epithelium - 10-12 x, alveolar epithelium - 3-5 x, L- 10-12 X, erythrocytes - none, goblet
cells - not found. [0069]Blood biochemistry: glucose - 5.9 mmol/L, total bilirubin - 11 p.mol/L, ALT -
0.24, AST - 0.16 mmol/h/L, urea -5.12 mmol/L, creatinine - 0.108 mmol/L, L-amylase - - 16 - WO
2008/143824PCGT¢Uu82008106072 7.0 mmol/L. Hormonal status: serum cedtisoh@9:@dmol/L
Evaluation of immune status: CD3*-53%IgG-8.74TSIK- 40 relative units CD4*-34%IgA-0.67NST-
94/158/1.7 CD8*-15%IgM-1.39 CD16+-12%gE-1130.6 CD20+-18% CD25+-1.3% EKG: Sinus rhythm.
HR = 76 bearsninute Wisiog: sméhoutipatiaiegdowDsdnVBon GE%nE BV dab2¥ndsbidfaton 61%,

= 0, = 0, = 0,
MO075 %{‘E’&MOVQQQ prgs%é%a%cl)nc aZr? am%lisé% of 0.1 mg in 1.0 ml physiological saline once a day

No. 5 daily {sic] intrarnuscular. After the course of treatment was performed (5
intramuscular injections), the patient was noted significant improvement of feeling well-
being, positive mood, no side effects were noted, the preparation was welfl tolerated, bedy

temperature was within normal values.

The patient took another examination under dynamic conditions (24 hours after the g
inframuscular injection of SCV-07);

Total blood analysis: erythrocytes — 5.12' 10"/, He - 159 g/., leukocytes — 9.7° 10°/L,
ESR —~ 8 mm/h, b-, e — 2%, rod nuclears - 5%, segmented nuclears - 87%, lymphocytes -
20%, M - 6%.

Biood biochemistry: Sugar — 5.7, Total bilirubin ~ 8.9, ALT - 0.12, AST - 0.13, urea ~
512, creatinine - 0.073

General sputum analysis — character - mucous, color gray, consistency viscous, flat
epithelium 7-8, alveolar epithelium — none, leukocytes - 1-2 x in visual field.

Hormonal status - cortisol — 72.4

Evaluation of immune status

CD4"- 36 igG—11.5

CD3%- 52 g A —1.11

CcDs™- 15 g M—0.9

cDi16™- 7 IgkE - 6721 NST - 100/163

CcD20%-11 K~ 1.6

CD25"-1.3 TSIK-77

[0073] Positive dynamics of the disease was noted in the patient: elimination of

dyspnea attacks, cough, rhinitis, reduction of shortness of breath (to 16 per minuie), nasal

congestion, patient began to sense odors.

[0074] The patient was released on the fifieenth day from the hospitalin a
satisfactory condition with corticosteroid therapy reduced to the maintenance dose
{Prednisolone 2 tablets per day), and with a recommendation of base therapy and re-

examination in 1 month.
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PTM: L/exp - 2.0 Us Uexp - 1.0 Us. Chest x-ray: lung field emphysematous, diffuse pneumosclerosis
in lower compartments. ENT consultation: Diagnosis: persistent allergic rhinitis. Chronic pharyngitis.
[0070]The patient was diagnosed as follows: DS: bronchial asthma, persistent, severe course,
hormone-dependentpgxaserbation. Complication: DN2. Emphysema of thedumgsopaeamosclerosis.
[0071]Accompanying disease: persistent allergic rhinitis. Pollinosis, not exacerbated. The patient was
prescribed the treatment: 1. Ventolin through a nebulizer during dyspnea attacks - for 2 days, then

Astalin (D ind,d 2,
.60 nu _30@&91;!{&2%9&%8 '

4, Benac,é’

iy igﬁpgﬁ%@%@gﬁjﬁ@?ﬁ@né% L108 ﬁéiﬂﬁ&n&f’r{g%‘&%ﬁe 90 nu

P ifo ine; ylline2.4%-10.0-5.0 mL. 3. Heparin5000 units.
ﬂE%bspig/day). S. Prednisolone 4 t/day (8:00, 12:00) 6. Lazolvan through a nebulizer,

then Ambrohexal 1 t/3 times a day. WO 2008/143824PCT/US2008/006072 [0072]During attenuation
of the acufét@iidition (Satithe. 8t caydf HosHitatizatiotifte of first consuitation - October 2004.

Diagnosis: Pollinosis with laboratory confirmed sensitization o tree pollen,

rhinoconiunctival form, remission off-season.
The results of primary laboratory examination: moderate eosinophifia (7 %), moderate
hypet IgE immunoglobulinemia (165 ME/mL), high (MAST-class 3) levels of serum

allergen-specific IgE {o birch and hazelhut pollen, reduced (0.88) immune regulatory index.

[oo7e] From the end of November 2004 to mid-March 2008, the patient underwent
specific immunotherapy (SIT) for pollinosis, using the allergoid ("Puretal-tree”) according to
the scheme: subcutaneous once a week, beginning with a single dose of the administered
allergoid of 0.025 mL, the subsequent dose are escalated during the course of treatment
until reaching a single dose of 0.5 mL. {(0.025mk. -0.05mL, -0 1T mL-02mL~03 mlL —

0.4 miL ~ 0.5 mlL), and the following does are staying on this dose.

[GC77] The nature of the subsequent period of seasonal exacerbation of polinosis
{Aprit — June 2005) indicated extremely low effectiveness of the SIT: pronounced
rhinoconjunctival symptoms still required the use of essential dose regimes of systemic
peroral antihistamines (Erius) and topical steroid treatment (Nasonex).

(0078} Considering the above situation, during October 2005, to increase the dlinical
effectiveness of SIT, under initiating or anticipatory conditions, immune stimulation — a
course of the preparation "SCV-07" —was perorally administered as follows: 1.5 mg once a

day daily for 10 days in a row.

[no7a] On completion of the "SCV-07" course, the patient, from the middie of
November 2005 through mid-March 2006, underwent another course of SIiT for pollinosis,
using the allergoid "Puretal-tree” according to the previous scheme. The interval between
the “SCV-07" course and the beginning of the SIT course for pollinosis was 15 days.

[0080} The nature of the subsequent period of seasonal exacerbation of pollinosis
{April — June 2006) suggested a significantly increased the effectiveness of the performed
- 19 -



SCV-07 was prescribed in an amount of 0.1 mg in 1.0 mL physiological saline once a day No. 5 daily
[sic] intramuscular. After the course of treatment was performed (5 intramuscular injections), the
patient was noted significant improvement of feeling wellbeing, positive mood, no side effects were
noted, the prepﬂgﬁgWW%I@vell tolerated, body temperature was within ndtifal VAl§&464The patient
took another examination under dynamic conditions (24 hours after the 5th intramuscular injection of
SCV-07): Total blood analysis: erythrocytes - 5.12 1012/L, HB -159 g/L, leukocytes - 9.7' 109/1_, ESR
-6 mm/h, BiTe SERRONRT e RoA natiys! S¥EIREAIE JVATRIdArs IVERe Iy nisH OB R IDISEYRING - 6%. Blood
biochemisgigpetganstéi Tpirbbiliebits &SeAlstd(hife ABller ddinere ddoctaatinine - 0.073
General sgfli’ﬁijm analysis - character - mucous, color gray, consistency viscous, flat epithelium 7-8,

[

o, L . X
alveolar epithefiim - none, leukocytes - 1-2 x in visual field. Hormonal status - cortisol - 72.4

Evaluation of immune status CD4t- 36 CD3t- 52 CD8t- 15 CD16t- 7 CD20t-11 CD251-1.3 1g G -11.51g
A~ 111198599 19 B 8l R NSTrobA0ME3 teoherlQTcHRoRve cymamiss ah g disease

was noted in the Eatient; elimination of pnea attacks, cough, rhinitis, reduction of shortness of

| dys S .
broath (to 48 SEALTLEHR SEEPESN G BAT N AR e Be R 720 80 FARENE et was
released awthendikee &mptiv chégirfgoior thie dryspHdl uncel satidiguiarg soad tio invthecotiddstergig ahdrapy

reduced tg.the, malenanee. pﬁgé@ﬁg%?plone 2 tablets per day), and with a recommendation of
base therapy and reexamination in 1 month. WO 2008/143824PCT/US2008/006072

Example 5: EFFECTIVENESS OF SCV-07 IN A GUINEA PIG MODEL OF ALLERGIC
DISEASE

Summary

[0082] Asthma is lung disorder characterized by bronchoconstriction, inflammatory
cell infiliration into the lung (particularly ecsinophils), airway hyperresponsiveness and
increased mucus secretion. Allergic asthma can be modeled in guinea pigs with a
significant immediate bronchoconstrictor response to allergen as well as an inflammatory
cell infiltration and lung injury that s apparent 24 hours after allergen exposure. The
purpose of the present study was {o determine if SCV-07 could attenuate inflammatory
cell infiltration into the lung after allergen challenge. Guinea pigs were sensitized by ip
injection of ovalbumin. On days 17-21, they were treated ip with PBS vehicle, SCV-07 at 1
uglkg or SCV-07 at 10 ug/kg. Onday 21, all animals were pre-treated with antihistamine
to reduce the immediate bronchoconstrictor response that can be fatal. Subsequently,
animals were exposed to aerosolized ovalbumin to inifiate the aliergic reaction. Control

animals were sensitized with ovalbumin and challenged with saline aerosol as control.

[0083] SCV-07 treatment
¢ Reduced cough, labored breathing, and general distress of the animals during the
immediate allergic reaction.

o Reduced the resident eosinophils and neutrophils in the lung tissus
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Example 4. Use of SCV-07 to reinforce the effectiveness of specific immune therapy of pollinosis.
[0075]Patient. - P-na M. N., 45 years. Date of first consultation October 2004. Diagnosis:
Pollinosis with laboratory confirmed sensitization to tree pollen, rhinoconjunctival form, remission
off-season. The"&siift&ét83timary laboratory examination: moderate eosirsphiliac@aysmoderate
hyper IgE immunoglobulinemia (165 ME/mL), high (MAST-class 3) levels of serum allergen-specific
IgE to birch and hazelnut pollen, reduced (0.88) immune regulatory index. [0076]From the end of
November 2004 fedithd/feitety 2006y thepaieat andenven bypesificiiicentiatbthesion (SIFEXfor pollinosis,
using the alIerg%g@%ﬁ@g;{%)@%@@m%é%&gpmgééubcutaneous once a week, beginning

with a single dose of the administered allergoid of 0.025 mL, the subsequent dose are escalated
during the cotirse8ftréarpEistafivireithntpa el gelddituiipminiotbesiaroicdus sthe 0.1 mL -
0.2 mL - 0.3 mL s\ umlin-€p:bomit Jssnadb thefoliawipg does are staying on this dose. [0077]The nature
of the subsequent period of seasonal exacerbation of polinosis (April - June 2005) indicated extremely
low effectiveness of the SIT: pronounced rhinoconjunctival symptoms still required the use of essential
dose regirh€8WFEystefiic/J& Gt nifistisni e dBrus)an dmopidiitsteletdiaesaniontdNAsonex).
[0078]Consigesine:HiABenersitation  diwing Qe 2R0R9 intasadRe Pinisalaffestiveness of

S Cv-07 T I G R 2 TN VT B g e e TP 20 G T a o,
[0079]On iconpidtivnrohtheNSONMIQT." dowddiithe padie fitefronictierenididle of NGVebTber 2005 through
mid-March8Ra%uHndanRn i neRE B Al Lt Jor RellRas s using INGAlRIaRE ifuretal ree”

according to the previous scheme. The interval between the "SCV-07" course and the beginning of the
SIT coursBSBP{aiiY &% WRILEES BRI S0 TIPS IRitaRs 6N'tickhB 88583 Reriod of seasonal
exacerbation of pollinosis (April - June 2006) suggested a significantly increased the effectiveness of
the performgike ko MLO 2008/143824PCT/US2008/006072 SIT: seasonal rhinoconjunctival
symptoms were virtually absent; neither antihistamine preparations nor topical steroids were used in
the patienEH(ring the seasapoll e pidhigation.

MPO myeloperoxidase

WBC white blood cell

RBC red blood cell

BAL bronchoalveclar lavage

NSS normal saline solution

PB3 phosphate buffered saline

OVA ovalbumin

ip intraperitoneai

{ooa4] Background: Anecdotal evidence suggests that humans with chronic asthma

recelving SCV-07 for other indications were able t6 reduce their use of rescue medications
for their asthma. Assumption: The use of O, agonists in patients was reduced suggesting '
that airway hyperresponsiveness and/or allergen induced early and late phase
bronchoconstriction was attenuated by SCV-07. Studies in a mouse model of asthma also
suggest that cellular infiltration may be slightly reduced after allergen chalienge {SciClone
communhication).

[0085] Purpose: To determine if SCV-07 alleviates asthma symptoms in a guinea

pig model of asthma.
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[0081]The obtained results indicate the effectiveness of using "SCV-07" to prevent and treat allergic
diseases. The harmlessness of the preparation and its relatively low cost make it promising for
widespread use for this purpose as an independent therapy and in the context of integrated therapy.
Example 5: EFRECHVESESS OF SCV-07 IN A GUINEA PIG MODEL Ok AkLERGsRISEASE
Summary [0082]Asthma is lung disorder characterized by bronchoconstriction, inflammatory cell
infiltration into the lung (particularly eosinophils), airway hyperresponsiveness and increased mucus

secretion. eﬁb@@w asthERueae RerMesslarhin oK NEARGSYID A slg0lisantk inoeadiatsion but

bronchoconstrictor response to allergen as well as an inflammatory cell infiltration and lung injury that
is apparerﬁ@{%’ AegrR Faflegen BleETEC M WPH@E%Wtﬁ@BV&%H&WSa%%ermme if
SCV-07 could attenuate inflammatory cell infiltration into the lung after allergen challenge. Guinea pigs
were sensifiztatibisipridébtitsed ovalbumin. On days 17-21, they were treated ip with PBS vehicle,
SCV-07 at 1 ug/kg or SCV-07 at 10 ug/kg. On day 21, all animals were pre-treated with antihistamine
to reduce %W?ﬁedlate bronchoconstrictor response that can be fatal. Subsequently, animals were

exposed tgaer?s ovalbumln to |n|tlatet aIIer ic reaction, Contr Ianlmals Were sen5|t|zed with
ovalbuml ca J arr: fﬁ’ %@ " 3&9"@ fﬁ? %ugh
labored brﬁ@ Iﬂ%u?% %&e 'P}s e el e gl and

Reduced the. smt ung issue

iABd eHLtg
2008/143824PCT/ 2008/006072 Reduced allergic lung damage as evidenced by a significant
attenuation:pfised Hapdrelieakagarndfiechronehoalveolar lavage Did not appreciably inhibit

inflammagory celdmdiltration mtgghg@;grlung ortggi@yalbumin-spegiigiantibody praguction
Conclusioiir&aEMeii Showpsi promise in reducjng the-amreatiate]allangitgegstion and subsequent lung

damage, jbug s Meffective in prexenting inflampsagory cell infiltragengnto the alleggic lung, Future
studies shegd ExpaNine the[ iy of SCV-07 tpg@nlblt allergen 'Wed BroNCHGEONSTTICtion. Tn

addition, g/@(} I{lﬁé)é()LeC[I e(?@gu of- SCV-0F (ﬁ% lt"gﬂéé cet ﬁggdge itsab |%y toprevernt

allergen- anges--mt crovascutar P y swell-g yast-eel-mediator-refease-should
be assess §§vil© \n:ahnnc nnelnnphll anﬁyarﬁyi QE{ ‘_rOX!dase Rp\l\lhlfﬁ bJOOu Ce”
SCV 10 NSS OVA ST 10 Uglkg
SCV 10 OVA OVA SCV-07 10 ug/kg O\/A 7
[GO87] Five separate experiments with 8-10 animals per experiment were

conducted over an approximately 6 month period. The first experiment consisted of 4
PBS NES animals and 4 PBS OVA animals to insure that the experimenial system was
working properly and that the OVA challenged animals developed significant eosinophilia.
The subsequent 4 experirments contained anywhere from 1-3 animals from each of the 8

freatment groups for a final N of 7-8 animals per treatment group as shown in Table 7.

Experimental Procedure

[0088] Animals were sensitized on day 0 ip with 50 mg/kg OVA. On Days 17, 18,
19, and 20, animals received an ip Injection between 8 and 10 am with PBS, SCV-07 at 1
ug/kg, or SCV-07 at 10 ug/kg (Peptide treatment). Between 8 and 10 a.m. on Day 21,
animals were administered peptide 2 hours before OVA or saline (NSS) asrosol challenge.
30 min before OVA or NSS aeroscl challenge each animal was injected ip with an
antihistamine (6.1 mg/kg pyrilamine maleate) {c prevent death due o the anaphylactic
response that accompanies aerosol OVA challenge. Animals were exposed to aerosol in
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RBCred blood cell BALbronchoalveolar lavage NSSnormal saline solution PBSphosphate buffered
saline OVAovalbumin ipintraperitoneal [0084]Background: Anecdotal evidence suggests that humans
with chronic asthma receiving SCV-07 for other indications were able to reduce their use of rescue

medications for #Wieitsasthasaa. Assumption: The use of 02 agonists in patiepSvasiedsteed suggesting
that airway hyperresponsiveness and/or allergen induced early and late phase bronchoconstriction
was attenuated by SCV-07. Studies in a mouse model of asthma also suggest that cellular infiltration

may be slightty vetiusecbafter @&ex%msbauﬁmﬁﬁfri@I@m;ﬁmw@mﬂmmﬁéﬁ’mg%ﬁ 0

determine if 7 oms Ln neap el of as
20081145 TD T e Do A A e A S TR PR Ve QU7 after
sensitizatidteBata forio %\ﬂ@@éﬁaﬁmléﬁ@@crm@@@ mmmdnmﬁatmaar% uine afpig Thaitkelast

asthma. Matgfials aaek M@mﬁﬁnm@ﬁ%@c%ﬁ&ﬁr@%U@g&#ﬁ%@ﬁ&@%dg&@réé@@d’\f@? €
purchased from Charles Rlv r, Kn on New E}grk faC|I|t Barrl K81 A‘nlmals were shipped to

Dulith, MITIRESSEE 0 RERTH BUPTHPHAN I i o A BrED BiadArReg e WiBeh R nt
Experimertaintd atrightsgenges! dmesroatiimediineTaip (857, SEdble Witk kpesivmeendal Wagdtment Groups

Name of gpproximately 420 g. This experimental protocol is similar to that used in previously
published studies (Regal and Fraser, 1996; Regal et al., 2000).

Determination of cellular infiltration

160891 Animals were euthanized with pentobarbital (100-200 mg/kg), bled by
cardiac punciure, and lavaged with room temperature PBS, For bronchoalveolar lavage
{BAL), the trachea was cannulated and 4 volumes of PBS were introduced into the
tracheal cannula and gently withdrawn. Total lavage volume was 60 mi/kg. The BAL was
centrifuged to sediment the cells, and the BAL cell pellet re-suspended in 1.0 mi PBS for
determination of the total number of white blood cells (WBC) recovered in the BAL of each
animal. The BAL supernatant was frozen at -70 C for determination of total protein
recovered in the BAL supernatant using the method of Lowry et al. (1951). Total white
blood celis in BAL were counted by standard methods in a hemacytometer using Turk's
solution, Differential counts were obtained from cylospin preparations of BAL cells (3 X
104 celis} stained with a2 modified Wrights’ stain (Diff Quik, American Scientific Products,
McGraw Park, il.). Four hundred celis were counted and identified as eosinophils,
neutrophils, or mononuclear cells. The BAL cell differential and white blood celi counts
were used fo calculate the total number of each cell type recovered per animal from the
BAL. For estimates of the numbers of ecsinophiis and neutrophils in the lung tissue, the
ieft lung lobe was processed for measurement of eosinophil peroxidase (EPO) and the
right fung fobe for myeloperoxidase (MPO) activity, respectively (Fraser et al., 1995). The
remainder of the lung was dried at 80° C for 3-5 days for determination of gram dry weight.
EPO activity from the homogenized lung afler lavage was expressed as total OD/min from
the left caudal lohe, MPO activity from the homogenized lung after lavage was expressed
as total units of enzyme activity from the right caudal lobe. SCV-07 at 1 ug/mi did not
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Treatment Group Sensitization Peptide treatment Aerosol challenge PBS NSS OVA PBS NSS 8 PBS
OVA OVA PBS OVA 7 SCV 1 NSS

WO 2008/143824 PCT/US2608/066072

inhibit the EPO or MPO assay. The number of RBC in the BAL was_guaniified by
determining the ODa, of the re-suspended BAL cell pellet after lysis of the RBC as
previously described (Fraser et al., 1995). ODyq, of the BAL supernatant was also
determined o estimate the number of RBCs that were lysed during the lavage procedure
and prior to re-suspension of the cells for counting. SCV-07 at 0.3 ug/mi did not interfere
with OD 412 measurements in vitro,

OVA specific IgG1

[4090] OVA specific IgG1 in serum was determined by ELISA as previously
described (Fraser et al., 1898; Regal et al., 2000). The data were expressed as the
concenfration of OVA specific IgG1 in the sample divided by the concentration of OVA
specific IgGG1 in the standard, defined as 1. The IgG standard was prepared by passing a
pool of serum from OVA sensitized guinea pigs over a Protein A Sepharose column. The
recovered igG was dialyzed against NSS and aliquoted for use as a standard in the assay.

Reagents
SCV-07

[0091] 200 mg SCV-07 was shipped to Duluth by SciClone and stored at -70 C.
The compound was weighed in the laboratory with lights out and stored in the dark. Stock
solutions of 20 ug/mil and 2 ug/ml SCV-07 were made in PBS and stored in polypropylene
tubes (Sarstedt tubes; Ref 72.684.108) in 1 ml aliquots in the -70 C freezer. The PBS
used to make up the SCV-07 solutions was also aliquoted and frozen for control PBS
injections (PBS Catalog number, Gibco 10010, no calcium or magnesium, Endotoxin
tested as less than 0.03 EU/mi). Aliquots were thawed the day of use and kept on ice in
the dark in foil wrapped tubes. If not completely used that day, they were stored in the
dark in the refrigerator and used up the next day, or discarded. Animals were
administered 0.5 mi/kg of PBS, 2 ug/ml SCV-07 or 20 ug/ml SCV-07 resulting in a
delivered dose of SCV 1 (1ug/kg) or SCV 10 (10ug/kg).

OVA for sensitization

- 24 -



OVA SCV-07 1 g/kg NSS 8 SCV 1 OVA OVA SCV-07 1 g/kg OVA 8 SCV 10 NSS OVA SCV-07 10
ug/kg NSS 8 SCV 10 OVA OVA SCV-07 10 ug/kg OVA

WO 2008/143824 PCT/USIG08/006072

[0082] 100 mi of a solution of Ovalbumin (A5503 from Sigma) at 25 mg/mi in saline
(Baxter, Sterile, nonpyrogenic) was prepared. Four ml aliquots were frozen at -70 in Nunc
cryotube vials (Cat 337516). Animals were administered 2 mi/kg of this OVA solution ip
with a 21 g needle resulting in a final delivered dose of 50 mgfkg. All animals in this
experiment ware sensitized with OVA.

OVA for aerosol chalflenge.

[0093] 1% OVA sclution was prepared fresh the day of the aerosol challenge in
room temperature NSS (Baxier, Sterile, nonpyrogenic).

Statistical analysis

[0094] All data were log transformed to equalize the variances and allow normal
parametric modeling. For values of OVA specific igG1, prior to statistical analysis &
constant of 0.01 was added to all values to minimize the impact of very low values on
variances in the log scale. Values in all figures represent the geometric mean + standard
error (SE) of 7-8 values. Siatistical analysis used ANOVA with contrasts using JMP
software (SAS Institute Inc., Cary, N.C., USA). Statistical significance was defined as
p<0.05.

Results
Effect of SCV-07 on the immediate respense to OVA aerosol

[0G95] Animals were observed during OVA aerosolization, and the comments
recorded are summarized in Table 8. The experimenter was not biinded to the treatment.
As seen in the left side of Table 8, animals challenged with NSS aerosol exhibited normal
behavior and no changes in breathing pattern or movement were recorded. In general,
animals sensitized and challenged with OVA and antihistamine pre-treated will not die
from the allergen challenge, but will experience labored breathing and oftentimes
coughing and gasping. All 7 animals in the PBS OVA treatment group had some visible
reaction as expected. The remarkabie finding was the number of animals in the SCV 1
OVA and SCV 10 OVA treatment groups that had no apparent reaction to the OVA
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7 [0087]Five separate experiments with 8-10 animals per experiment were conducted over an
approximately 6 month period. The first experiment consisted of 4 PBS NSS animals and 4 PBS OVA
animals to insure that the experimental system was working properly and that the OVA challenged
animals develop®d iriifitsaht eosinophilia. The subsequent 4 experimentgcongtnedoarrywhere from
1-3 animals from each of the 6 treatment groups for a final N of 7-8 animals per treatment group as
shown in Table 7. Experimental Procedure [0088]Animals were sensitized on day 0 ip with 50 mg/kg
OVA. On Bayssal7, Tigsskoiatacs2@gestithal SieddiVaddre firinjat tibaifhetwieanis aglkg.ﬁkam with PBS,
SO lohonle of BE A0 Mol (BORUR LEAmAN Beluegh BRI e@@gay 21,

animals were administered peptide 2 hourS before OVA or saline (NSS) aeroso 30 min
before OVA'GrNE SeisasiaRan dnfrbatty 4 ﬁ%Wﬁﬁ@réﬁW%ﬁF@%Wﬁ@ﬁWﬁé%@ mg/kg
pyrilaminestaigatehtdiqrgvemodeatns ueperitheranaphylatticere spiesednat vecempaniasraerosol OVA
challenge. Animals were exposed to aerosol in - 22 - WO 2008/143824PCT/US2008/006072 pairs
with eItherrla%é%veaam%%mrﬁo&ﬁ,ﬁﬁeaawrar@ﬁa g&rﬂgﬁr Qgﬁf Cf.“) usinga
DeVilbiss Model 358 Ul % e tota min aerosollzatlon
and commenREs.IeC By
cardiac pu cture ravage Surement ol ceﬁLIar mfrltratron At the time
of OVA or I#3 Tarastes-anmeatweights-rangee 5D g, with
the averagg ! prodi ifaﬁf ﬁf@raeﬁ'mg g&pe i ﬁtg\ff&otoc&“@"é?ﬁw&mo that used in
previously )mé%%s;ud HEG ) SEFASeR 1098 RGN At al. sHiobbFOPtermination of céllular
infiltration [pO8& Alimals iBOthaZeal: wmentﬁﬁ%@moo 200 ng/REFT BRedOEpEErdTag
puncture, d lavaged with room temperature PBS. For bronchoal\i‘eﬁﬁ‘rbl%rvage (SAL), the trdachea
was cannu voltA4sr P BETE8Grit odUcBB Ttdhe trabprRineatfile drwheraty
withdrawn. Total lavage volume was 60 ml/kg. The SAL was centriftigéasPeetith@ift the cells and the
BAL cell pdli8BrReNa8penbidding o #hpes Terdete FadSH AT thdlRtans mbisestaniwanodd cells
(WBC) recvered in the BAL of each animal. The SAL supernatantdESAEFEAAZ T for |
determinationfot fbest proféirPfecovered in the BAL § Lﬁ%‘ﬁn@f\éﬁt usrﬁ@%i@ﬁﬁét%@dﬁfﬁfﬁﬁ%%t

an ung Iobes removed for mea

Turk's soluli®BDiEBentiaboaunts were obtaLned frm cytospin preparations of BAL cells (3 4 104
cells) stained with a modified Wrights' stain (Dutt Qgik, American Scientific Products, McGraw Park,
IL). Four hg ' ified & '

cell type re evayed per apimalifigi theBAL. Fore 'mse§ ehihe nymers ghegstophils an '

neutrophils inglee lung tissue, the left lung lobe wasjprocessed for measurement of eosinophik
peroxidase] @&RP) and thgightkpadebefor myeloperexidase/MPL) activity, respectively (Fiaser et
al., 1995). Thegemainder of the Tung was dried at 8p C for 3-5 days for determination of gramjdry
weight. EPDsasfivity frompthghomogenized lung aftpglevapgewas expressed as total OD/min from the
left caudal joes MPO activity from the homogenized lung after lavage was expressed as totaf units of

tigity/from the gl caudal lobe. SCV-07 htygfmhgid net WC)

enzyme acj _
2008/1438P#RET/US2008/006072 inhibit the EPO ¢r MPO assay. The number of RBC in thefBAL was
as

quantified bgdetarmining:thg,0D412 of the re-suspgnsted Golgell pelighafter lysis of the RB¢
previously fes@ibed (Fraser et al., 1995). 0D412 the GAL supernatant was also determineg to

estimate thegmymber of RRGs that were lysed during ¢ie/1avege, pregegure and prior to re-sugpension
of the cells flas&unting. SCV-07 at 0.3 ug/ml did nat interfere with OD 412 measurements in yitro.
SCV 1 no rx SCV 1 OVA  coughing near end of
NSS aerosolization
3CV 10 huddling in comer, no SCV 10 ne ry
NSS OVA
SCV 10 huddling in comer, no rx SCV 10 stight cough
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OVA specific IgG1 [0090]OVA specific IgG1 in serum was determined by ELISA as previously
described (Fraser et al., 1998; Regal et al., 2000). The data were expressed as the concentration of
OVA specific IgG1 in the sample divided by the concentration of OVA specific IgG1 in the standard,
defined as 1. Thedg@sstamelard was prepared by passing a pool of serum fem:QWAwensitized guinea
pigs over a Protein A Sepharose column. The recovered IgG was dialyzed against NSS and aliquoted
for use as a standard in the assay. Reagents SCV-07 [0091]200 mg SCV-07 was shipped to Duluth by
SciClone andystored at -70 C. The compound was Qg})@d in the laboratory with lights out and stored
in the dark.| %@Qkﬁjﬂutlo N%;0420 ug/ml and 2 ug/ml 5EAGQ 7 were made in PBS and stored in
polypropylengdubes (Sarstedt tubes; Ref 72.694.10p b‘{?ﬁ} mI allquots in the -70 C freezer. The PBS
used to maj g@gt@ SCV;z01,solutions was also alig Lg)(tﬁp d frozgp for control PBS injectio}s (PBS
Catalog nuinier Gibco 10010 no calcium or magne PSR, ndotoxin tested as less than 0.03(EU/mI).
Aliquots we rgw d theﬂ%of use and kept on icd Meieark in tpégl&u(%pged tubes. If not completely
t

used that daysthey were stored in the dark in the ref r pator and use he next day, or discarded.

Animals weg rg@gr@mster%% mi/kg of PBS, 2 ug/mkaG\VeQ7 or 2 o 7 resulting i) a
delivered dpsgsaf SCV 1 (lug/kg) or SCV 10 (bug/ké% ﬁ)r sengité!%tlo&%(g%

2008/14387% %T{QSZOO%O&GO?Z [0092]100 ml of B Ssel\y%n of Ov. Gaégﬁgglg Q%%Q from Sigma) at 25
mg/ml in sg ImgéBaxter Sterile, nonpyrogenic) was prgpared. Four ml aliquots were frozen ati-70 in
Nunc cryot %waé (Cat 33¢p16). Animals were ad inistered 2 ml/kg of this OVA solution ipiwith a 21
g needle respiting in a final delivered dose of 50 mgkg All anlmals in thls experlment were sensitized
W|th OVA OV A TOT aerosorchnamemoet009 31197 OV A-soratiomwas preparet-tresn-the-cay-oft e
aerosol challenge in room temperature NSS (Baxter, Sterile, nonpyrogenlc). Statistical analysis
[0094]All data were log transformed to equalize the variances and allow normal parametric modeling.
For valueeOMA speciic deGivanriaitesdalintinat ambieia oGRSl @iy 01 was added to all values
to minimize the impact of very low values on variances in the log scale. Values in all figures represent
the geoméf@shean + Atbamdardiemwerd SE)oi 48 walupy ASiatisteadBeaalysis Ogar ANO VA with
contrasts eigelMR BT (RA BRLRIR i A0S G bR Pl RIS AL SIOR GBS e

defined as p<0.05. Results
reaction) and ammals challenged with OVA aerosol. The eosinophils in the lung tissue

were estimated by measurement of ecsinophil peroxidase in homogenized lung, and the
neutrophils in the lung tissue estimated by measurement of myeloperoxidase (Fig 4).
Previous studies, both from our iab and others, have validated these measurements as
estimates of inflammatory cells in tissue. In addition, we determined the numbers and
types of white blood celi that were present in the airspace, i.e. BAL cells (Fig 5-6).

Effect of SCV-07 on resident cells in the lung

(G071 Statistical analysis initially involved ANOVA with contrasts of control animals
chalienged with NSS aerosol only (n=24} to determine if there was a significant effect of
SCV-07 on resident ecsinophils or neutrophils in the fung tissue or airspace. As seen in
Fig 4, SCV-07 at 1 ug/kg significantly reduced the MPOQ in animals challenged with NSS
aerosol, and SCV-07 at 10 ug/kg significantly reduced the EPO (*p<0.05 vs PBS NSS
control). These data suggest that in the lung tissue, SCV-07 treatment significantly
reduces the number of resident eosinophils and neutrophils (Fig 4). Howaever, in the BAL
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Effect of SCV-07 on the immediate response to OVA aerosol [0095]Animals were observed during
OVA aerosolization, and the comments recorded are summarized in Table 8. The experimenter was
not blinded to the treatment. As seen in the left side of Table 8, animals challenged with NSS aerosol
exhibited normaf'Beligd/iditahd no changes in breathing pattern or moveméntwsteseesrded. In
general, animals sensitized and challenged with OVA and antihistamine pre-treated will not die from
the allergen challenge, but will experience labored breathing and oftentimes coughing and gasping. All
7 animals i tesiRBSD\AS thalimerscrdbiNTRl 6@ Vidibleaksigtificaipgiecidde The remarkable
finding Waé&?%%ﬁ%%ﬁﬂ?%@'&iw SCV 1 OVA and SCV 10 OVA treatment groups that had no
apparent reaction to the OVA WO 2008/143824 PCT/US2008/006072 aerosol. These data suggest

that SCV-%%T retr ent at either 1 or 10 ug/kg is protective of the immediate anaphylactic effects of
allergen s §ﬁ§g§§§%ﬁg e AGE I HEOR {8%? g@*’aﬂ%’ﬁon is that SCV-07 attenuates the immediate

bronchoc igtion to alle hal .F 2 [ ts.ar. ini indi IS
observatic())@ .ﬁgﬁle 8 C%gh%hgiegrgtﬁ Pé’qc%ﬁ%%%%ﬁ)%ﬁgggﬁog%%a%!gﬁygf%ﬁﬁe%%%’géy?% Iﬁ%ﬁgﬁ%@éemment
Comment PBS s gHndéing -camsethesrsipB ' BShaalfieem depheiBiab! mitbRgNSEiRYadiing in

corner, NoresE SUNG RO A B CAERFEMIVIRBI NS RhHdsling:isgenaer, Wt MBRb&Hno rx
PBS NSS Qc?si-i%phiis and neutrophils changed with SCV-07 treatment, we did the following ANOVA,
contrasts:

{Change from PBS NSS to PBS OVA) vs (Change from SCV 1 N8S 1o SCV 1 OVA)
{Change from PBS NSS to PBS OVA) vs (Change from SCV 10 NSS to SCV 10 OVA}
As seen in Fig 4, the change in lung EPO was greater with 10 ug/kg SCV-07 treatment

than with PBS treatment (#). The change in lung MPO did not differ with SCV-07
treatment. Considering the BAL cells, the change in BAL neutrophils differed with 1 ug/kg
SCV-07 treatment. In part, these differences were due to the decrease in resident
eosinophils and neutrophils with SCV-07 freatment. The cell differentials expressed as %
are also presented in Figure 6 A-C for comparison to the study of SCV-07 in the mouse
asthma mode! (SciClone doc 43-10718). The % eosinophils in the BAL tended to
decrease in SCV-07 treated animals with OVA aerosol challenge (Fig 6A). However, the
total eosinophils in the BAL did not change (Fig 5B).

Effect of SCV-07 on OVA-induced lung injury and/or changes in microvascular
permeability

f0ca99] Allergen challenge is known to cause increased microvascular permeability
in the lung as well as lung injury that can result in leakage of red blood cells into the
airspace. Either of these events could result in increased protein content of the BAL fluid
due to leakage of plasma proteins or interstitial fluid into the airspace. Lung injury and/or
changes in microvascular permeability were assessed by determining the RBCs in the
BAL (Fig 7A-B} as well as the overall protein content of the BAL fluid (Fig 7C). The
number of RBCs in the BAL was estimated by lysing the cell pellet and measuring the
QD442 of the released hemoglobin (Fig 7A). In addition, 0Dy, of the BAL supernatant was
also determined to estimate the number of RECs that were iysed prior to or during the
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PBS NSS no rx Treatment Comment SCV 1 OVA no rx SCV 1 OVA slight cough Ix ? SCV 1 OVA no
rx SCV 1 OVAno Tx SCV 1 OVA no rx SCV 1 OVA 1 cough ? SCV 1 OVA no rx SCV 1 OVA coughing
near end of aerosolization -26 - WO 2008/143824PCT/US2008/006072 NSSOVA SCV 10no rxSCV
10no rx NSSOVRO 2068/143824 PCT/US2008/006072

lavage procedure, and prior to re~-suspension of the cells for counting (Fig 7B). As evident
in Figure 7, OVA challenge of a PBS treated animal significantly increased the number of
RBCs in the BAL and the total protein in the BAL., ANOVA contrasts of the change from
MNSS {o OVA indicated that SCV-07 at either 1 or 10 ug/kg significantly attenuated the
niumber of RBCs in the BAL {#, Fig 7A). In addition, the 0Dz of the BAL supernatant
was also significantly reduced by SCV-07 indicating that significantly fewer RBCs were
available to be lysed in the process of collecting lavage fluid (#, Fig 7B}. The total protein
in the BAL fluid was not affected by SCV-07 treatment (Fig 7C).

Effect of SCV-07 on serum OV A-specific lgG? antibody

[60100] Mast cell sensitizing antibodies involved in allergic lung responses in the
guinea pig include both IgE and 1gG1 antibody. Guinea pigs sensitized with OVA in the
absence of adjuvant primarity make OVA specific 19G1 antibody. Previous studies in our
lab have determined that the method uséd to sensitize animals in this study is unlikely fo
result in production of OVA specific IgE (Fraser et al., 1995; Regal and Fraser, 1986). To
insure that any effects seen with SCV-07 treatment were not due to alterations in OVA
specific IgG1 antibody produced, the concentrations in serum were determined by ELISA
(Fig. 8). Since all animals were sensitized with OVA in this study, OVA specific 1gG1
antibody was detectable in all groups. SCV-07 treatment or OVA challenge did not
significantly affect the concentration of OVA specific igG1 antibody in the serum.

General Conclusions and Discussion
Asthma Control is a Significant Health Care Issue

[00101] Recent studies clearly suggest that the majority of asthmatics are not well
controlled with available drugs. The Real world Evaluation of Asthma Control and
Treatment (REACT) study indicates that uncontrolled asthma is highly prevalent. Their
results suggested that 55% of patients using standard asthma medications had
uncontrolled asthma. This occurred despite the vast majority of these patients having
access to health care (Peters et al., 2007). ltis unclear whether this lack of asthma

control results from the sub-optimal use of existing medications, or from the fact that
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1/4.#V 10no rxSCV 10no rx NSSOVA SCV 10no rxSCV 101 cough ? NSSOVA SCV 10no rxSCV
10deeper breathing NSSOVA SCV 10no rxSCV 10deeper breathing NSSOVA SCV 10no rx NSS
Effect of SCV-07 on OVA-induced cellular infiltration into the lung [0096]All animals were sensitized
with OVA and thedeffete8CV-07 was determined both on animals chall@egeswitnd8S aerosol
(negative control, no allergic reaction) and animals challenged with OVA aerosol. The eosinophils in
the lung tissue were estimated by measurement of eosinophil peroxidase in homogenized lung, and
the neutroptiiria thedliuatptissire restierg e dhsycoteas unerdient ® /e lopenois dasea(FigsdhRtisgious
studies, borf (oMM GRIALS JRve:ypldietihesB)aarpmE MRS ARIMAIS AL 1o

inflammatory cells’in tlssue In addition, we determined the numbeérs and types of white bIood cell that

were presifTFEherdiiefave suopikindala el Hieenotedpeey P esiterEtddhA oS lung
[0097]Sta&st&miwla&sanﬁﬁawmbwﬁa%ﬁ@ﬁmmmmeama@ts!e:fgs@mmmmrmﬂsm:miiersrged with

NSS aero Aa%'?%(a'} &%Bﬂ%t%r%@%gr%‘%%‘?{% %esd% HGRDYGIK %ﬁn fr% @(%@as ent
eosmophl or neut rop s In the'lung tissue or airspace. s seen in at 1 ug/kg
significanth?P€duced the MPO in animals challenged with NSS aerosol, and SCV 07 at 10 ug/kg
significantly reduced the EPO (*p<0 05 vs PBS NSS control) These data suggest that in the lung
tissue, SO fireaipeniiBnificanily: rodidgen MIRRe grigent eosinophils and neutrophils (Fig
4). Howevighri dhgdBailergic response

{G0102] SCV-07 treatment in the guinea pig was observed to reduce cough, labored
breathing, and general distress of the animals during the immediate allergic reaction seen
with OVA aerosof challenge. The previous study of the mouse model did not report any
findings regarding the immediate allergic response during aeroso! allergen challenge. in
general, mice respond fo allergen challenge with minimal changes in pulmonary function
compared to the guinea pig, and mice do not require antihistamine pre-treatment to
prevent death during the immediate allergic reactions. Our observation of the SCV-07
effect on the immediate response in the guinea pig model suggests a very clinically useful
property of SCV-07 in allergic disease. The utility of SCV-07 treatment in immediate

allergic reactions in the skin and tung should be investigated further.

Allergie lung inflammation

[00103] Guinea pigs respond to allergen sensitization and challenge with infiltration
of inflammatory cells into the lung within 24 hours after allergen challenge. Five days of
SCV-07 pre-treatment did not inhibit changes in eosinophi infiltration into the guinea pig
iung when the total number of cells was examined (Fig 5. SCV-07 tended to decrease
the % of eosinophils accumulated after allergen challenge in the BAL (Fig 6). However,
this was not statistically significant. Whether the percentage of cell type in the airspace is
of clinical importance or the total number of a cell type in the airspace is the important
variable to evaluate can be debated. Evaluation of either of these (Fig 5-8) resuits in the
same conclusion. SCV-07 ireatment did not appreciably inhibit allergen induced
inflammatory cell infiltration into the guinea pig lung. However, SCV-07 treatment clearly

reduced the total lung EPO and MPO in control animals, suggesting that the compound
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WO 2908/143824PCT/US2008/006072 of control animals challenged with NSS, SCV-07 did not
significantly affect the composition of cells (Fig 5, NSS). Effect of SCV-07 on OVA-induced cellular
infiltration [0098]As evident in Figures 4 and 5, ANOVA analysis indicated a significant overall OVA
effect in lung EPC® W8¥¥€IHs all of the SAL cell types. Consistent with ouEpvisespesults, lung MPO
was not significantly increased with OVA challenge. Since the resident eosinophils and neutrophils
changed with SCV-07 treatment, we did the following ANOVA contrasts: (Change from PBS NSS to
PBS OVA)uas @flestioe hemus®er bNSSdRnE@¢inopVia pChangeffvin IPBS NBS itbtPRBSIONAA) vs

(Change fram-S@Yid ANBS 1R s Yol AL AP 5867 il a%wéfb%:&@ﬁ@%ﬂﬁw&i% EAGhY@asrgreater
with 10 ug/kg]:; SCV-07 treatment than with PBS treatment (#). The ch anggnln lung MPO did not differ

with SCV-8YtEatigant Ba ey sl %@@%ﬁ%%ﬁ&&’% EAEATEIHIS Ut Ed ith 1 ug/kg
SCV-07 treatnentincpatenthesie differences were due to the decrease in resident eosinophils and

neutrophil f V7 nted in Figure
6 A for e e e O71).
The % eoéi%%rﬁﬁ@sﬁf@ﬁief@ﬂq@haééft‘a/r%’cvéégmﬁsgc@w@@' ﬁ%ﬁmﬁ%@%ﬁ%?ﬁ%aosol
challenge {Bio: éﬁ)aﬁawms@maa;@he@@mpéwa@é@ﬁnﬁﬁéﬁI@lne@twé}@rméﬁs@eaf’én&ffect of
Scv-07 o QA daduasd bing I andior afiangesdn microvaseular permeabiliy [agoglallergen
challenge is known to cause increased microvaseular permeaBPﬁ{y N TRE IUNg as we ('ds 1 ung injury
that can réSudlyii| bakaiéetiricans ou ca iy ntoakeanshardemither ooy afdrmyissalaigésult in

increased w@t@ﬁb%%@ thesBAkfiedug do-leakage ot plasmaqipiains & dntesstitied fluid into the
airspace. L wg %?nd/or chan es |t\#]|crovascular§§%r%eab|ht wer ass ssed bédetermlnmg the

RBCs in tr?é G 7ABY EEE'KX) HEHEESVR PATHP T %%Ph”é? §. The
number oﬁmmtm BAnakasl dstimatethb\alys ittiricl) petidterntnsbasgrisiipthie 02412 of the

released h%%gmsr(g%éﬁ)eéma%ﬁe @Pés%mm%a%msm%@mwﬁwe&%wd to

estimate the numpber o Cs that were sed prior to or during the

2008/143é%%ﬁ*’é%u%@@‘iﬁé@ogfzﬂw‘w&%‘rm%e &HB"B’W@M&%‘%’&%@H@%H‘%NRE%fFé for
counting (Eligrge) imfisewddnninifiderendy \studhe lemgeiad ca PRAH 4t atadaaumial bigitficantly

increased éB?%HHP&[n%B%&E I} 18 B\ |nRdhe 11akBHOIHA 13 H}Faﬁg%s lﬁ‘%%‘{éeﬁ‘?ﬂdﬁﬁ:?é%o“ the

change from NSS to OVA indicated that SCV-07 at either 1 or 10 ug/kg sqnlflcantly attenuated the
number of RBELK&BADITIEIRGY ANTereaaaRINRTRIRE IR POEPIHROBAR SHIdHRaRIMINES Yso

significantlyr reciesehbyb SCAGUON dieatingdh ah gl eanths ke nREBOB Alese taail bk wd b lysed in
the proce C f | £ t ected by
SCV-07 t?eﬁa{t?r{]e%g%&%%%%\} ?;; %é@\?lg#ﬁ%g%}%r@g;%%%% ﬁ:éingE%A antlklr)ggé})l/\é?§ ?I?(/Iast cell
sensitizin BB GRSl aet |ﬁ%ﬂ@ﬁjﬁ%’19ﬁ@ %bﬁf@é@‘lﬁ’%%@lﬂ@%%ﬁ’éﬂ?&ud%%ﬁfﬁ%E and IgG1
antibody. GuieApRigsasenailzechnidbAMMNtheaibepnne Bitaduvantupinas!:derke Y Arspecific

IgG1 antlbOQy Prevuggsts”tjuaghes in our ab ave d er&ir_nS %é[}:’ etlgthe me}@g%i gﬁ %&é@%ge animals

in this study IS unﬁ?e o result'in procfﬂcsflon of specl raser e egal and
Fraser, 19%‘”1@1&%FEQW&WQ@B@M%WWQf‘é&tiﬁ‘é’ﬁﬁﬁ@?@'ﬁ@ﬁﬁ@e@ﬁﬁt@%ﬁnons in

OVA SDI?céfﬁfaath@lmmnﬁqa@wﬁsam@ §@ﬂ9féﬁrﬂw§da wmrae\?cﬁ@s dﬂtefﬁara@émmf@@% (Figl- 8).
Since all anima sensitized with OVA in this stud OVA ecific 1 ody was detectable
gxg@eg.g% re-ire or @WRCN?e Sh *‘P vaz%qei‘a tige n¥o:,ssec§j

in all group% FeRitrnen nge o% S|gn| IGa1 Iy a le' Concentration of OVA
specific IgG1 antibody in the serum. General Conclusmns and Discussion Asthma Control is a
Significant Health Care Issue

Lung damage or changes in microvascular permeability

[00104] A severe allergic reaction in the guinea pig lung is accompanied by
increased numbers of red blood cells in the BAL 24 hours later. Clearly SCV-07
significantly inhibited this event (Fig. 7). Whether this reflects the observed attenuation of
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[00101]Recent studies clearly suggest that the majority of asthmatics are not well controlled with
available drugs. The Real world Evaluation of Asthma Control and Treatment (REACT) study indicates
that uncontrolled asthma is highly prevalent. Their results suggested that 55% of patients using
standard asthmd t&dfck#nts had uncontrolled asthma. This occurred despiitgtibrsosaseariajority of
these patients having access to health care (Peters et al., 2007). It is unclear whether this lack of
asthma control results from the sub-optimal use of existing medications, or from the fact that - 29 -
WO 2008/343824RCTAS2008 /68607 2:anittimgnimealiGhtiditsidormio} tartpdietie damseaeif@diators and/or
events n AN AHIBHIES aHl O FHASIIA LBEARIEE A G IRR R auEiNREIRSYItaet the

immediate response to allergen or the more chronic inflammatory effects of allergen ex os&r}e
?%/’nlﬁ ts events

Certainly tRBIFTRIRSAJEHEC Y FeidSe BPHREAEIS TRTRES é%ﬁ%%fﬁ%fa Feiaid

in motion matMﬂtﬁmwaﬁerm@m&hmmm&if&m%Me inflotmmatonodistase Rauj, 1999). Main
findings of th g e !;&r@ i anse; [0S CV-07
treatment |ngt$1#e?{£§§lEfe Hea p|g Was o%tselg:@e géjeg #éoug %%gk%%ﬁd %gg ?r{ﬂg, angJ ggeneral distress of
the anlmal@‘@ﬁhﬁ@l%éﬁﬁﬂﬁéﬂﬁ&é’%ﬁé%@?@&&Pﬁ?@%’@ﬁ%th OVA aerosol challenge. The previous
study of the mouse model did not report any findings regarding the immediate allergic response during
aerosol allgiganrehakenge: iegenasal, mice respond to allergen challenge with minimal changes in
pulmonary function compared to the guinea pig, and mice do not require antihistamine pre-treatment
to prevent[deats HuringBE-Piirediaterdliergicaeac it Oufieh Serintiohsshdie-8 0 “OtrefEét on the
immediate {espRRse JRheOHRGH BILmeHELUGORBISRPTY SUIRAlCHSSapioReRy BV 07 in

allergic disease. The utility of SCV-07 treatment in immediate allergic reactions i g the sklrﬁand lung

should be %ﬁf@ﬁ?@%ﬁ@&%ﬁ%@?wﬁ%’é ﬁﬂ?@%‘&ﬁﬁwﬁw@m@} AR a5 BRIt SfErgen
sensitizatiaheagehottallenge with énfilirationtoéiaflern matogyiGelsidifatentanig wdtbin BvdHowofs after

allergen c 0 [ phil infiltration
into the gugéezquhgngg E\%ﬁéﬁ%?@é jﬁgﬁ%ﬁ&gg@%ﬁ% %ﬁﬁ?ﬁ%‘% Q(E%H%%é@cﬁ Og’teended to

decrease fRENRBTEBRANHHIE Y MR Riftrraitss N dhga el @‘Aﬁ'ﬁﬁ?@dé) However, this
was not stat&n@wlmelmbeaee Winwmémmememﬁgemf eelityoritheaisspaceristaficlinical

mportancs g5 IS P TRAALA el e L BIaPRCR S 89 IERATTOR Bl YAEte con

be debate atlon either of ese ( results in the same conclusion. SCV-07 treatment

did not apﬁéé@owqﬁﬁibﬁ%‘lofé?ﬁé??ﬁ%m%‘éé“ [efhAtOSeEa RN RRBSHERRE§ R Big lung.
However, Se¥iAdtpatmembeleadyredusesiihe total lung EPO and MPO in control animals,
suggesting that the compound - 30 - WO 2008/143824PCT/US2008/006072 was affecting the number
of re5|denrS osm hI|S éq faLi o?%h ﬂﬁ t@% g in the normal state. This finding needs to be
followed up opa oglca examination of'lungs of guinea pigs in the different treatment groups

to see if S@ ﬁé}feamw%ﬁ{@%@'g%é%%mﬂ of LaRiRpnleR) miRrevietsT eskarehainrmeadel
systems o aIIergy and asthma with SCV-07 are I|m ed I hav%é‘éelewed the stud%of %CV -07ina

mouse mddéf'6f aa(%éf&ﬁsﬁe%&@%%m? SHEG RS GiRERLR 158 groups of
mice weresansitirddrditchtbaliatogibe Witk @‘a{mlandcmﬁul&dmﬁmﬂmrimew Muagadbnale for

Conduct'n%m&@wmm%ffewf@&w@gm%mﬁlm NRLAYIRRARHROW %@yuwa wﬁea
pigs, only one age group was evaluated. We chose to use female umea ﬁ;‘g{% %%%
a anlmals

because ot PROVRASISRIARCH 95 AR By AEINYmaARSINd RRRHESGRRelY
of this sex:amﬂxmgascmu%\slgtambf pirpdasedaadteahigallaigie lbngrarfaormaiiter (Regatsst fal., 2006).
These animal3 are 4c I¥ﬁ5’e%%’%897 Gl Jggepsagé%ﬂ gldhe siud and @nimalspLiiseiahkEange are

commonly used In guinea pig models of allergic inflammation. In the mouse studies report ﬂ a modest
decrease ifVfie Y6 SLERARIBIMLShR @BAIS 6 Y ihiem Ry SrEp 6 A 4R ith T AEHGES i otal cell
numbers. fnel8-ABy kol apimalssoddiierences Wenesseen inditsoantaggsreftetrypes with SCV07
treatment, Eput %Vteot gen reg?%ﬁgttgﬁe total eosinophils in the BAL of the 18-20 wk old. In the mouse
study, cell diHETERtials or totdl counts from BAL for unsensitized animals or animals sensitized but not
challenged with aerosol OVA are not reported. A normal guinea pig has a resident p n of
eosinophilédHH#E lung, igrseREEss o%ﬁ%a(ﬂ@ MEtAEREeARITHRAHAS ﬁ%ﬂfé’ﬁ? aﬁﬁ our study,
because of the effect of SCV-07 treatment on the ba¥&line EPO and MPO measurements, it was
important to statistically analyze the change in the variable between NSS and OVA aerosol with the
appropriate control peptide pre-treated group. No such comparison was available for the mouse data.
Lung damage or changes in microvascular permeability



[00104]A severe allergic reaction in the guinea pig lung is accompanied by increased numbers of red
blood cells in the BAL 24 hours later. Clearly SCV-07 significantly inhibited this event (Fig. 7). Whether
this reflects the observed attenuation of WO 2008/143824PCT/US2008/006072 the immediate allergic
response in the¥airtes {Aka4irst 5 min) or reflects damage that occurs in tiretwrgasiersthe immediate
response but within the first 24 hours cannot be determined from our study design. However, the
remarkable difference in the number of RBCs in the BAL after SCV-07 treatment suggests that the
compoundihds:atenhiiginificahtmpyddeetivesptettelVhispratestiod mifetichadowmastiimpsrtanbelinical
'mp"Ca“m;l?}-,éﬂgns@ﬂﬂ@s@%éﬂ!?%ﬁo% LMI}] e, 8@?}8@5‘-&' RENSs éfé‘:‘t,??B &) IRUNG S RRRRBRG T

[00105]SCV-07 treatment was begun 1 a%s after the initial sensifization with OVA so that the
primary infARUREFEEHBASE AT 25t RefToibe bifekesdty rptae e SBrIm bAtER%ations of

OVA specifig ig@danatergaterminadabihentinmenfl-vpgecxaiier allergenichalipagemisiexpected, there
was no significant difference. in se levels of 19G1 | ea!%]g t IS In¢licates that any
changes s%érg Hcﬁﬁigt%géngﬁe% r% ic Fed) Séf%g;d g?e%%?ﬁ&eﬁ? %}( g—:-g%g' %ﬁeren‘%%rﬁgégggﬁ%%?of cytophilic
antibody tButfeeiiaty fectisspopee (rfabcrrershis pureHee $heandiise. study where a small but
significant effect on OVA-specific IgE was noted in SCV-07 treated mice. However in the mouse
model, S@&RA trgatment differed and began only one day after the second sensitization injection of
OVA plus alum. Strengths and limitations of the study [00106]Whether the guinea pig model of allergic
lung inflarfifdatish reflectshasthines iy tite:huiganaein alwslysioe debdiédhawapventag & of the guinea
pig mode'r@dmdfmﬁ@ﬁgd@{g@ﬁ@@;wga%wgsdrgegg@ggmn§n@@gm%@'mng Auinegpigreadily
produces antibody to OVA in the absence of adjuvant. A dlsadvant%ge is that guinea %s do not
readily prédeice g Aivseashcs tribiiealicndrba the LR iesg ftﬁﬁiﬁgﬁ&% mans, the
guinea pig:hasiasnackaisliity piesizvebranchagbatsriptorineispad sedochilergerictialie nyeawtiéoeas this
response jp the.mo el ds. mind | -|j 0 ' ' re-treated with
@n e ﬁ?e%}g/%(%%t yaalang Sﬁﬂin%‘ét%%ngd& 1S BHNE P RIGIUSIRGR

an antihistamine or up to em will die duri min aerosol in our model. Thus, this
additionalfugareiianameibg EonvaReaier hermeshiut asonecororpealsTMAAt BYe850 Bnd MPO
provides apicttie RhtheHol eesiaephilsd: 32 - WO 2008/143824PCT/US2008/006072 and
neutrophils in the lung lobe, respectively, but does not provide information as to the location of those
cells. Follow-up histopathology is nhecessary to examine the location of the inflammatory cells and
confirm the biochemical findings. Comments recorded during the immediate response suggest that
SCV-07 protected animals from the immediate bronchoconstrictor response due to allergen exposure.
However, measurements of pulmonary function need to follow up this intriguing observation.
Conclusions [001081In this robust guinea pig model of asthma, SCV-07 shows promise in
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reducing the immediate allergic reaction and subsequent lung damage, but is ineffective in preventing
inflammatory cell infiltration into the allergic lung. Future studies should examine the ability of SCV-07
to inhibit allergen-induced bronchoconstriction. In addition, given the protective effect of SCV-07 on
lung damage, itsvabiliy/ tespsevent allergen-induced changes in microvascetar pemmsaabiity as well as
mast cell mediator release in skin and lung should be assessed. WO '
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(A) wherein, niis 1 or 2,; R is hydrogen,; C2-10 acyl,; or C1-6 alkyl, and X is an aromatic or
heterocyclic amino acid or a derivative thereof, in the manufacture of a medicament for treating,
preventing, inhibiting or reducing allergic disease or its effects in a subject. 2. The use of claim 1,
wherein X is L-tryptophan or D-tryptophan. 3. The use of claim 1, wherein said compound is
y-D-glutamyl-L-tryptophan. 4,The use of claim 1, wherein said disease is asthma. 5. The use of claim
4, wherein sai ma is atopic bronchial asthma. 6. The use of claim 1, wherein said compound is to
be administered at a dosage within a range of about 0.001-10 mg. 7The use of claim 1, wherein said
compound is to be administered at a dosage within a range of about 0.01-1 mg. 8. The use of claim 1,
wherein sald competifa8 taBenuReiRiLereaeatrPHod Al ETitMim A range of about 0.0001-100 mg/kg
subject body weight. 9. The use of claim 1, wherein said compound is to be administered at a dosage
within a range of about 0.001-1 mg/kg subject body weight. 10. The use of claim 4, wherein said
compound is y-D-glutamyl-L-tryptophan. 11. The use of claim 5, wherein said compound is
y-D-glutamyl-L-tryptophan. 12. Th@{us.e.mmqml@vbgejnw(@yt?mvl-bt ptophan is to be
administered parentrally in a form of an isotonic solutjon at a daily aogage offabout 0.01 to 1 mg. 13.
The use of claim 1, wherein y-D-glutamyl-L-tryptophan is to be administered jperorally at a daily
dosage up to about 1.5 mg. 14. The use of claim 1, in y-D-glutamyl-L-tfyptophan is to be
administered once a day with a course of from about 4 days.

(A)

wherein, nis 1 or 2,; R is hydrogen,; C2-10 acyl,; or C1-6 alkyl, and X is an aromatic
or heterocyclic amino acid or a derivative thereof, in the manufacture of z
medicament for treating, preventing, inhibiting or reducing allergic disease or s

effects in a subject.

2. The use of claim 1, wherein X is L-tryptophan or D-tryptophan.

3. The use of claim 1, wherein said compound is y-D-glutamyl-L-tryptophan.

4, The use of claim 1, wherein said disease is asthma.

5. The use of claim 4, wherein said asthma is atopic bronchial asthma.

8. The use of claim 1, wherein said compound is to be administered at a dosage within

a range of about 0.001-10 mg.

7. The use of claim 1, wherein said compound is to be administered at a dosage within

a range of about 0.01-1 mg.

8. The use of claim 1, wherein said compound is to be administered at a dosage within

a range of about 0.0001-100 mg/kg subject body weight.

9. The use of claim 1, wherein said compound is to be administered at a dosage within

a range of about 0.001-1 mg/kg subject body weight.

10.  The use of claim 4, wherein said compound is y-D-glutamyl-L-tryptophan.



1.

12.

13.

14.

The use of claim §, wherein said compound is y-D-glutamyi-L-tryptophan.

The use of claim 1, wherein y-D-glutamyl-L-tryptophan is to be administered

parentrally in a form of an isotonic solution at a daily dosage of about 0.01 to 1 mg.

The use of claim 1, wherein y-D-glutamyl-L-tryptophan is to be administered
peroraily at a daily dosage up o about 1.5 mg.

The use of claim 1, wherein y-D-glutamyl-L-tryptophan is to be administered once
a day with a course of from about 5 to 14 days.
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