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DESCRI PTI ON MATERI ALS AND METHODS FOR TREATI NG VI RAL
I NFECTI ONS W TH A CYSTEAM NE COVMPOUND Cr oss- Ref erence

WO 000a/082at ed Application This application cl aP@BUS106/045652

benefit of U S. Provisional Applications Serial No.

60/ 740, 584, filed Novenber 28,'2005; Serial No.

60/ 810, 773, filed June 2, 2006; Serial No. 60/818, 885,
filed July 6, 2006; and SeEBGRIRHONO/ 847,020, filed

Sept enber 25, 2006, all of which are hereby

[ nd\tbAﬂ'El%lMcS AWD@MEH’H&IBSl FORNEREAHNG MIRAI.L INFEGTHIONS
any figures andigrrH ALCYSTEAMAECCOMPOURS | nvention

A virus is a small parasite consisting of nucleic acid
(RNA or DNA) enclosed in a protein coat. Viruses can

only replicate by inf ng a cepti bl.e host cell

and directing th)egﬁéqé&%rg ﬁ & duce nore

VI r us eS‘hlﬁprOﬂIdﬁtcﬁalﬂﬁ thd Bepafiess U, PRsyif6 @iggh%h%l Serial No.
e the adsorption to, and the penetrati

| at
vﬁP/J§015ﬁﬂoﬁLedsNemmlzﬁre28h8§95,c8¢maé qub@(i/81,0 7% deddane 2, 2006;

B L Rl LY —

pas ey, by oﬁ\zbvhrch and by mccﬁp@ﬂlwmﬁz refdier@@nR fidlin entirety, 1nclud1ng
Vi ru es hav H% RNA or as their genetic

g'érlesa St he nucl e| c acid can be single- or
doubl e- stranded. I mportant virus famlies of the DNA
type (also classified as Classes | and Il viruses -See
Harvey, L. et ah, Nbl&gkﬂraun@ﬂﬂleﬁmzhﬁmy, Fourth

Edltlo WH. Fre ndCo 00 I ncl ude

adenovi rYnduS 15a é’?\rﬂs} P Gats n;g‘&?% “5"%181'9 cid (RNA or DNA) enclosed

pﬁp@pﬁ)ttlhlddaﬁ VHEES Q¥h bhRaRplidhe b? 3O é E‘l%%ept\glé H§st cell and

famllest};plcally classified of the RNA type (
cflizegtingitbeihes cell apshinery tp mducseeowm1@lwl a(ﬁly@e}jrbtems (located in

Sgltg 0@8@% gB&t lﬁq é%“le Vﬁéﬁ\ééégo n tor eo;i thg é)enétra‘uon of, the virus into

cmsoqmbilef]na:kaeellsfl aviviri dae p| cornavi ri dae,

t ogavi 'd oI|OV|ruses bor naviri dae, filoviridae,

par any Y aflassHiisd it baead Gategoniey based s the types of nucleic

bAYRHrFed zH%lnngrfgphcatlon and the pathway by which mRNA is produced. In

general, viruses have either RNA or DNA as their genetic material, wherein the

nucleic acid can be single- or double-stranded.
Important virus families of the DNA type (also classified as Classes I and II
viruses — See Harvey, L. et al., Molecular Cell Biology, Fourth Edition, W.H.

Freeman and Company (2000)) include adenoviridae, herpesviridae, poxviridae,
papovaviridae, densovirinae, and parvovirinae. Virus families typically classified of

the RNA type (also classified as Classes ITI-VI, See Molecular Cell Biology) include

birnaviridae, reoviridae, astoviridae, arterivirus, caliciviridae, coronaviridae,
flaviviridae, picornaviridae, togaviridae, polioviruses, bornaviridae, filoviridae,
paramyxovirinae, pneumovirinae, rhabdoviridae, bunyaviridae, and
orthomyxoviridae.

Influenza, commonly known as the “flu,” is a contagious disease that is caused

by the influenza virus, classified in the orthomyxoviridae family. There are three
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ort honmyxoviridae. Influenza, commonly known as the
"flu," Is a contagi ous disease that is caused by the

WO ndo7en2za virus, classified in the orthonmyxovP€T/tism06/045652

famly. There are threeknown influenza-type viruses

whi ch affect human bei ngs: I nffuenza A, B and C.

I nfluenza A viruses have been isolated from nmany

akingah igPeanizedypenviaess twineh wffe¢ivbrams), beihgd: e Infheenza A, B and C.

i nfluenza, B.and Vi Juses ve.been found to infect ..
PSR IS e S o PR egRamend oundmenit nsditon to
C Qiirhd)i Wil @EAIAURNSd TIlRd ¢ RSN bSenMiEl @' Sifect mainly
segnented and encapsi dated. The influenza virus

erbvmabi)e is characterized by the presence of two

surfac ins: _h lutinin _and . .

neur am%t?d(fégg l.%r%eg ?rﬁfefn M g@%‘g)&l%ea Cé’n\%n?lf’% fesaive single-stranded
pIRROAYSIvAlkitle abd) degnented wat | sncdididaledD Mhel MERIEL RS envelope is
The influenza C virion has many distinctive properties

asBarpgterizeds by the | prgsensneef fvorfurfes @lysoprofeins| hemeagghutinin and
a i:h1.QNSpy .l yA ' X .

7 BuknfliB<8" P BHLUBAZE a5 HnE bleAHohibnic gnd g ysually 0-
I ]lc]ﬂgsﬁm ifFdiameteaniite, inﬁréth @irionl hids maly detidaiv® @opddties and is
often,.can cause a hi cont agi o acute respirator
SRR e fredy R L8l viket udee the

f ol | oWl YA PE-IEE atthQVEE 'resgbﬁ@Q%Hﬁct ih'lﬁlﬁ%gg .e.,(ﬁ:cﬁg, tlﬂfoat, and

extrene), dry cough, sore throat, nasal congestion,
ahithgsb dyFoacemplel tinfestiers withaindoenzaa of B iofies cah cause a highly

people in the United States - out 10%to 20%§,u. .
ré%‘?%%lﬁ‘fss ‘i“’“_geetfe?l’ﬁ‘??‘t% n%e%sac CE ‘Wf CTHES (‘J’ﬂ“‘ﬁ &C?udes the
t difowing Wibloats: JRVeF, AchdachCé@iiess (EhnOBE ekiPerh)O dry cough, sore
weeks. In some cases, however, conplications can arise

f Hopstappsplgongesiion, amditadyieshes: Those persons at hi ghest

risk f @ris Ceg{i‘ltnﬁt%ﬁtthﬁgmﬁgg%;/éétc Oli’)%nl% 1fh{3 %Legf%tf#gg 3 gagau%m% to

i ncl ude: persons over st of "age

t B0Z3ofOIR hesidemsren geoirdlubhancash et NThe megoadytof this population
persorii.ylivin.inalong-t%rﬁmcarefacility or o

i BERTR0E PN CIHEL S B Weesr dhisemp&atas, howisigr, wmplications can

KhgReYror0Rdliihens. iffRRe e il :
system  Pneumon; a. bronchi ﬂ%ogé gﬁgﬁ%ﬁ?%%@fﬁog contracting
meethplicatiphdfroinsthe ddnsludess persensarver 60 lygara of age, ehildipheged 6 to

o SRR, SRSk Bl 5SS 0Ok 5P et e cor
pERillte OB indBuien, fe@fons with chronic heart, lung, or kidney conditions, diabetes,
or weakened immune system. Pneumonia, bronchitis, encephalitis, otitis media,
thinitis, and sinusitis are only a few examples of complications that result from an
influenza infection. Moreover, the flu can make chronic health problems worse. For
example, people with asthma may experience asthma attacks while they have the flu,
and people with chronic congestive heart failure may have worsening of this condition
that is triggered by the flu.
An average of about 36,000 people per year in the United States die from
influenza, and 114,000 per year have to be admitted to the hospital as a result of the
infection. Thus, influenza viruses have a major impact on morbidity leading to

increases in hospitalization and in visits to health care providers. For example, high
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exanpl e, people with asthma may experience asthnma
attacks while they have the flu, and people with

we@hoonéx27rongesti ve heart failure may have worBenUSIPO©H45652

this condition that is triggered by the flu. An

aver age of about 36, 000 peopl e3 per year in the United
States die frominfluenza, and 114,000 per year have

t galige ofbiespitelézation arseft¢roelrerat fassubjectsovdr 65f ydatieof age and also

i ¥ egt.i.0n., Thus, . influenza viruses have a ngjor inpact
oﬁ'gli‘réptgpeélilﬁﬁﬁa@a%ﬁaés ?Eagencr eases in hospitalization

and i n Pekthérhforé, thé 8dehdd of AiffreRELVireehSoudhOf gyﬁgﬂtblnec ti
hi ghr at es of hospi ?}Zﬂl i zation are often O seI? e or an result in

s ¥hjderics, wlitch eme wengiderable sgencumid imped. fibighahick of emvrtality were

| . It th
| SRRk do AR By bl PRl oRsBff £ 1687, 1968 ang
a

thgh, rates of nortality were observed due to influenz
i AeEedicdl, dbe imHlionsR VTS [caeses & wetldwifecepidemicosFor ¢gadple, the

AR Ao o
YIaleﬁ e 08sdeathaain| el Wietedp$arsi(Medfcal Mixabidlegy, tHyRrth Edition,
PN TR T

the Unipifagnzt 3lrBses(dE %r@@émi%%feﬁ?éa H¥d E:{:bﬁ{g{érson to person via

Edition, University of Texas Bra
Gitspastonh dopBo6iajso knvwmuandmplet sprsed) thatearp reldased el goughing

tr 1tted from.pgrson to person.via respjratory . .

o BBPEbCe e SRBARZE Vi FRL TSR e Gt in respiratory
r dtaplae triak @oheCaUBIhhRe, WA QDEenSIAOeT Akt alld Brdl ApIAUERA&ivated at
virus can remain suspended in the air in respiratory

d FBpreEatares ghovgs O on o heeitys lgarpwrvivi der 2448 bevrsjonibasd, non-porous
h . Ar j i nact] enat ur above
R R B e i L
noryspdt bows urdlathe pagdr . add, tisked; epli e hafRésVed Sands (see Muir, P,

conput er keyb d, doo]#knob kit chen countertop, .
t oy SRtmaeRt QY ngg. ot lfsseniial o CPEn g Gomiinyiag distucatine from  the

MPRMERReRRa 85E sty ( S RuMifay” Paragd ?ﬁh%?ﬁtA%alas%a ACT (2002)).
g u nftrom

I nfluenza. Essenfial CPE. ContiRuln catio
t Repietlamethods taf cnsButileingludf rAustus anembtanPacagpen with infected

Printers, Australasia, ACT (2002)). Typical nethods of .

¢ PR eont P ReRe R oo e conif Gewtagh pHA contaminated

i itts (ied tRbudh e6ilel ByeiBRdckll kY aftl PR 8 Hischarges).

person-to-person contact, contact w th contam nated
Transmittal of influenza virus via respiratory droplets can occur as early as

one day before a person experiences influenza-related symptoms. Adults can
continue to transmit the virus to others for another three to seven days after the initial
appearance of symptoms. Unlike adults, children have the ability to transmit the virus
for longer than seven days. Symptoms are generally presented one to four days after
the virus enters the body. In certain cases, a person can be infected with the flu virus
but demonstrate no symptoms. During this time, those persons can still transmit the
virus to others.

Few methods are available for preventing an influenza infection and a cure has

yet to be developed. Methods for preventing an influenza infection include
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items {i.e., tissues soiled by infected nose and
throat discharges). Transmttal of influenza virus via

w0 e®pierDry droplets can occur as early as onECHE$2006/045652

bef ore a person experiences influenza-rel ated

synptons. Adults can continue 40 transnit the virus to
others for another three to seven days after the ,
i Yaedigdtioap padr anderalf mediqationss. URhiek e antivitdl s drugs  (amantadine,

children have the abi.li tpo transmt. the virus for

" lsuiedhes G bl Byt Brepnabapiedy dhar ryied States and are
premeitrea]lpnaeaildld @ udaus padvediing 08 tVdafils iRMELS iR disease.
body. In certain cases, a person can be infected wt

t Hdiesq compeupgs.paweayerrsie mpest effsetiveywhemmsed Pophylgetidaily, which

ti S LIl transmt .the virus to .

oDy WINERMREES ORBeE R afldon s GRG0 ppBlephaigatfaviary. see
| Rf.5uentzat INokea1350)912nhda3 a82,.230aSOMRY doghpdBnds reported to have
devel oped, Methods for preventing an infl uenza

i AFRED R sh i lygespadriseshaverpesn dlisskased in BIS. Patent Nos. 6,271,373;
mgdj bOBRS: e h Y. g tagdi ) .
TEUeI T TS ARN £33 91408 s(ETHILER g, 4poas o
t Bel8BS#ed States and are conmercially avail able for

use in reventing or treating influenza virus di sease.

These dORFSOHFUSeahBI R ney; Berapiss tor bt frpgimenheh virgkdiseases.
PMoRAYEs afibrle ks | ' | el i -

ool e e e s s eloB e EARY o RS for the
PHeteniNes bacterds nfdgtonanthes; as2fch80iabietthempies ipothadesatment of
r ed, t o hav ctivity. against jnfluenza viruses
nEREescd Goabi Bah bV Bhiiind Reseihen 53 ppidsy methods used

SiBibb pPavéntién Silllordfdimént @ mfiddza f&%dnd Sanciclovh, a%??l'ovir and

3,534,084, 3,496,228; and 3,483,254. There is a grea
ninsgerhefrare gyirenilyuized fordhe {rprtmenief hrpas vatus vifeetfons. However,
dj : : at. proar in ’
RSP BERm NS, a0, LISLAIR0O BRI BT s st on
bhest eell DNAntEakiiansy tHehresfeecaoe af lpwitsd adahBertdfei@aPiEsctions. In
for.the treatment of viruses. As described above, _ _
FHGRT 28 TR GO Y AIrysR AT SO &0 el Simenerotastherepies, which
| Sauséir PogMaalE 81ial s gfﬁc&%gat ment of influenza

infections. Ganciclovir, acyclovir and foscarnet are

cur r entisgfapes isiknewnf eysteatnine qomztomads have roebgasprevioudy reported

[ o1 Ho er,, these th i es can have
s&%@%ﬁ%ﬂ e tggyrgft@gg{]%fs‘ﬂi?igﬁé“gﬁm’?‘hei r del eterious
effects on host cell DNA replication or their effect
on a linted nunberpgkr Sihahry SRS iriveRon | N

The subject invention provides materials and methods for treating subjects

diagnosed with viral infections as well as preventing the onset of viral infections. In
one embodiment, the invention provides methods for the treatment of viral-related
symptoms. In another embodiment, the subject invention provides methods for the
prevention or delay in development of viral-related complications.

Accordingly, the present invention provides for the treatment and/or
prevention of viral infections from Classes I through V viruses (see Lodish, H. et al.,
Molecular Cell Biology, Fourth Edition, W. H. Freeman and Company (2000))
through the administration of a cysteamine compound to a subject. More specifically,

the present invention provides methods for the treatment and/or prevention of a Class
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addition, as noted above, viruses are known to devel op
resi stance to therapies, which causes a progressive

walew7ioe27i n ef fi cacy. Insofar as i s known, cysSPEEHDBIV66/045652

conmpounds have not been previously reported as being

useful for the treatment of vi?al infections. Brief

Summary of the Invention The subject invention

pl-o¥ vitelsindentioni tlesallzmidtione vf €dass flmm&m@n%htedcsty&lptoms; as

dia nosgd with .viral ;nf.ec I ons_as reventing

] a
¢ REHoRSBE TpvaRion o dslad P dsnSloRmogh e Slass di el mfgrdion-related
I QyRPBLicMonpr ovi des net hods for the treatnent of
Vi raF-reI ated synptons. |n another enbodiment, the
subj ectVifahydpetions resubing deom thetfhlbelwingdypeshd virnses erd traated and/or

0 ' evel oppent .of viral -rel ated . .
B by B RBBE e Pomihe e Bmpp Badie rlowressin The viruses
pireliddedodte-striricl r BRATRINDINAY/ QhglBia¥ el BN Of(sSHNAY, double-
infections fromdasses | through V viruses (see .

L&angd genogic RNA (dsRBN smgleestrang positine, RGAr il single-strand
Edidi:Qn, € 20 t hr ough 1 he . )
CAAOD R, USSR 0 ST 15 DR e
Mberpesmses i lnahdry papillemarviesert phrvoeittidcd redvanbele Spicomaviruses;
met hods for the.treatnent and/or prevention of a _
CPYSBIVIESGE: LAVIVIS e OB B HISCS, 0BthamYEQYiaYS: BHnysvirgsess Ehabdoviruses;
V| lifiRed €l ated synptons; as well as the
p?%%garﬁglifngﬁ&gﬁﬂggél ay in devel opnent of Class |-V viral

i nfect Tba-spbjeat axventoompisi paticwady aypliabld tf Bothi lonsan and animal

resulting fromthe.fall.ow P of yiruses are .

t E%ag{heqe Sﬁ?}cﬁlg'r B raé’%%f e‘B}gﬁ{}gaE%i 8% &t n"dr“_éescyslfoéaWFW@"e’ the
C TN nas-1ihisiak KSesk REEY dhd r¥&iBtai dtRRnk BEMHRE to non-human
doubl e-stranded DNA (dsDNA), single-stranded DNA o
53pyRls cerbhe tisstcd andier prryprial aisREAhE gedpi)invention: swine circle

( .
S{ S At . and single-strand negative .
R, 2 o bloBRARAR! ek oS O g gt amsovirus:
vilabé@druspateheutitwss asludify 28 Sihthiks credfuUman

api | l Qqmavjiruses; parvoviruses; reoviruses;
Bi gor ngli’/‘?cl“l@i%ai‘é’; eX@E‘Pﬁﬁ%‘i/P?S%ﬁM P%R/_Pf/ﬁ cygeamine compound to treat
[ BN Priv@s an HEARITY KW ihfStioR URY Qc\ébﬁg%ﬁgesévgh the subject invention,
r habdovi ruses; and paranyxovi r uses. e subj ect
i #dnainisiretion of paysteamihacompamg! tb aadbect gridrad heduirignthariafluenza

[ jmal s.infected by C ass

?\%bl%s%%hﬁélgtlpr&@?l? ﬁ}e?g%ug#%g ’frto?rh glrﬁuenza nfection, or at ){east ensure that

symptoms related to influenza virus disease develop to a lesser extent than would be

observed in the absence of the cysteamine compound.

In another embodiment, a cysteamine compound is administered to prevent
and/or delay the development of influenza-related complications in subjects who are
at an increased risk of contracting those complications. For example, influenza-
related complications such as encephalitis, bronchitis, tracheitis, myositis rhinitis,
sinusitis, asthma, bacterial infections (i.e., streptococcus aureus bacterial infection,
haemophilus influenzae bacterial infection, staphylococcal pneumonia bacterial
infection), cardiac complications (i.e., atrial fibrillation, myocarditis, pericarditis),
Reye's syndrome, neurologic complications (i.e., confusion, convulsions, psychosis,

neuritis, Guillain-Barre syndrome, coma, transverse myelitis, encephalitis,
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following, non-limting list of viruses and resultant
condi ti ons common to non- human mammal s can be treated

w@na/o622p2 event ed using the present inventi on: PGISI®06/045652

circle virus 2, picornavirus; orthonyxovirus;

coronavi rus; togavirus; paranyRovirus; rhabdovirus;

and reovirus, including any nutants thereof.
Sysaedphaloatyielitie)x teni $hock dyriveome,myasitish myogbafuria, and renal failure,
cyst eam.ne conpound.t.o.treat and/ or. prevent an )
I Rer S, PP TRL GRfEB oS % K7 RAEEn Gy ok Ruligonary fbrosis,
S Wh]iRe4tiveBIBAGHIGIRtis, BEGYCAlcSakial E%eﬂﬁaﬁ&lscgﬁ%&ﬁﬁ{h,” acerbations of
conpound to a subject prior to acquiring the influenza
vichipsic bshaetiyep myiraenary hdiseashj eclung r ghecessf | empyema, pulmonary

i | . | east ensur e t hat tons related to

| ApraeEde, flodls il RyalhEbafay Bk HBLS FR iR S 2601 deaths
t i prygishd woenD SirvRed iperihitgl alesRnse ilprddd8nt women, congenital
cysteam ne conmpound. In anot her enbodi nent, a

cyerermities botpBut hesredueedriheongh eansuspsiony swordimgifoothe subject
del ﬁgﬁgﬁq%ggkﬁﬂﬂEQ%gggm&ﬂfluenza-related

conplicdations Tn sub S Who are at an increased risk

of confm aatotiny EmbséinentpPbfi ahd | @REtioNOr a eXAMAlRe compound is
influenzar%lated copppl i cati ons such as, encephalijtis, .
bRERERTEEd o  SUbRe dirgnosed with ap nfluenzg infection it gleviats jnfluenza-

asdihea, S)gigltﬁbﬁl!é.i al Al %@ﬁ@&hﬁ@scéﬁl &1&% $hh €pL o:?(ﬂﬁi?ﬁjsﬁared alone or

aureus bacterial 1nféction, hae I'us rnfluenzae
b &encurtenlly withethdrdmowstaggity thet are wiatd foresaprevant the influenza virus

bacteri.al 1nfect.ion), .cardiac conplications (j.e., )
PR . o R B =00 B ) SO0 sl PP el symptoms (e
Reerussives N i@y ticD 2 Wh@loP Mhxpe@OriRlst CakipORSics lanf- analgesics; nasal

confusi on, convul sions, psychosis, neuritis,
cdpomgesiatEr r e syndrome, comm, transverse nyelitis,

encephal i ti.s 0 | 1] toxi ¢ _shock s%@gro
myosi t iﬁ{s,&dﬁy 8‘3’%@%&% gyg}és%eg}n?%en .acionfpglu? 8 a%rp e’:regm dlone or
oterdusrentiylivith othératnowmf RehisOR& afé used tokdaBhrevent a viral infection.

pneuno |a%, ul monary fibrosis, obliterative ) ]
DPBACRRS 7 by canyp® ReHPeEIdAfiths nyspiisy i adgsterstl to a subject prior
agd, iBing, OAGRE Qzé O8tRe 9 af WRRhSa 8?1?%0 %déh%%ﬁ&ﬁl)p&&mg% agents

di sease, lung abscess, enpyema, p
atlpeergi ded 6 dreatfproentitbe arfthemyoginsbdisamseni(se., eainations, antiviral

failure, . early. and |ate fetal deaths in. pregnant )

m@‘ﬁ*é%’, ox fo }arg%tslél uﬁr&arrﬁgx{eéll syﬁrmt?rgf; i({.?? pﬁutg?s&geﬁamucolyﬂcs, and/or
WeXpRBtor ) 48t fraficsHAd Qb ABEdidst Bfsal &b(ﬁhgésthnts?.an be

reduced t hrough consunption, according to the subject

i nvent oA, relgtedaerahediagnt, recystsaminen dompoundnist dverinistered alone or

e@&ﬁ%@iﬁw with & ﬂﬂ?)%nééeﬁg’thg} S &R {g 6 SRAR? lf)?gvehts an avian
influenza viral (AIV) infection. Accordjng to the present invention, the cysteamine
compound can be administered to a subject via injection or oral administration to treat
and/or prevent an AIV infection.

Preferably, a cysteamine compound is administered alone or concurrently with
other known agents useful in the treatment and/or prevention of the various subytpes
of avian influenza virus. More preferably, a cysteamine compound of the invention is
administered alone or concurrently with other known agents useful in the treatment

and/or prevention of H5N1 AIV. A dosage of at least 0.1 mg/mL of cysteamine
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adm nistered to a subject diagnosed with an influenza
infection to alleviate influenzarel ated synptons. A

w@yBrmeenzine conpound can be adm ni st ered al onePOY/US2006/045652

concurrently with other known agents that are used to
treat/prevent the influenza vi fus di sease (i.e.,

vacci nations, antiviral drugs) or to treat

i Anidirshicaide emarepressralply etdedst 1emg/ndn of ysein®8, hydrochloride, and

P b pr R afTBRE iRk o Gyslhememtivdrasbloridea can be
C yglireaisiertd 16 a¥Beedo itfeafSH/ ﬁ&\%ﬁ?ﬂ]ﬂ]ﬁ&? Agyesua‘g/gas %is(ged above,

concurrently with other known agent
t riseferabepdatN b AlVriafectio.ect i on. Preferabgyf a .

t ] : 0 he invention is m ni stere .
(oo uby i Retactm bl T’ dees’ o Sxfodiiechuochionde
ardimifiktered 2@ thei tream e Radfof privbtiod dfh HAQMATFIRREBod Bttelates to
ar.e used to. treat/prevent the influenza virus disease
( ithe conGeRE R0 Bi4S Prasentviny e subiggls) Mureteferablyt, the dosage of
[ : L - Ol e ntitussives .
et Se 10 BhPraS KR A e SR 3L Bigygnion of NI
addVge&ictien coredatbs emingas tc&méﬁt)adtiohlbfagép@@?ﬂ .

nbodi pent cysteam. ne conpaund is adm njstere
ZI o(r)1eI T a(‘f%?@ﬁ?%emtﬁyﬂ\ﬁ fL&’J%?HEYe“ﬂlﬁBMﬁeaéélﬁY glosagst ampent of a
U$QEledrBink CORpoRIIAREINRIGYER a @ﬂ}j}é&‘f Eﬁgr tJ‘@ﬁM‘%ﬂf’e@?é{A [oa}!)rotect the
(AFV) infection. According to the present 1nvention,
t ﬁ@bjé‘gﬁsﬁé@m’ﬁ@ gdegipnndarc e wuadifi mgsterkdod ang Preferably, a

SR8 38 L P L 3 Bt 87

cysiferasti ambodimeat nbous 200 thgit6t B heabPREst&mine hydrochloride is
concurrently w th other known agents usetul in the

¢ PLBRtered d#ily ©ra sbisst in prevenyireaitibe grset ofian imflbgnzadsuchfas avian

i i N - : LI US.: ef er.ahl cyst eam ne
RN MBS SR DL S e
cuimsudiseast.l y with ot her known agents usefxldln t he f

t t / revention of HSN1 AlV. A dosage o
;tr eiaea | fangl OYr’ lt%ftﬁﬁ EhitheRyen. ot il dosager amount of a
a 1- f i . .

St vl %8B e ) SR B, g v
nyirsi ingctioy drameiene migstntsdhisoatiode,10cap toe3,000rimy. st Bebgably, a

' t o .t. t .and/ ar preve any o he AV
| gRsRall el e S0 ARl A Rl et o
| noecriefeved lembo ek, abRuES BT 8 do 00D A SENksRamitiEnydrochloride is

do of cysteam ne hydrochloride _
ad?trali%?stered dglly to a subject to treat and/or ameliorate the severity of symptoms

associated with an influenza (such as avian influenza virus, influenza A, influenza B,
and influenza C or any mutants thereof) virus disease.

In accordance with the subject invention, the daily dosage amount of a
cysteamine compound administered to a subject at risk for contracting complications
associated with a virus infection is about 10mg to 3,000 mg. Preferably, a cysteamine
compound 1s administered at about 200 mg to 1,500 mg per day. In a more preferred
einbodiment, about 450 mg to 900 mg of cysteamine hydrochloride is administered

daily to a subject to prevent and/or delay the onset of complications associated with



10

15

20

25

30

adm nistered in the treatnent and/or prevention of a
HS5N1 AlV infection correlates to the concentration of

woreasepresent in the subject. More preferabl yPCT/l82006/045652

dosage of cystean ne hydrochl oride adm nistered in the
treatment and/or prevention of SHGENL Al V i nf ecti on
correlates to an initial concentration of about LD50.

| infwsne? (ks es aviah infhenzubiese influenznA | milpenAadB, daidlifluenza C or

dosage..a nt af .a cysteam ne conpound adm nistered to
a%ﬁ%}u&r{qsog‘ngfe(?ﬁ‘?%mwﬁeﬁﬁe'i nfection to protect the
subject fromviral infection can be about 10 ng to

3,000 ng. Preferably, a cysteanm ne conpound is
adm ni stered at abouBrl er day. In a

ofo
nore pn r€ odi nent , about. 20 to 900, ng of
cyst ear%ﬁ %‘g{ehly%ro 0 g% V%?Wge Pgd 8%%%15‘1165'? %“?%ae%me t0 a
subj ectFigre[ sv@db/mnidtdllictiatveREleyQbardinel nf | uenza
(such as avian influenza virus, influenza A, influenza

B, and influenza C or any nutants thereof) virus

di sease. hi accordppg ecY\'btin tsnl% osfi‘!ﬁ)é £cL t'iorr]lventi on, the

dai | y dosage armumg—‘ma;a—cys%—earrrﬂe—ton%omd

admi ni Sher edjdco iaveitibh egilovidles emaigrylk oaRl akgds afoedireating viral
W, tf? a vi rgé i'?fgft i&; have been presented is about 10
mJHEGIO8S 0 0 PPRGICBEe f BF asfibject ainygationa Rqyides omgistials maethods for
aprevent - - i i
e e L R
c {dase alnV neirdl yigfastibiso randéor | srewuahtingidstagingdthdadnsyt o6 @mplications

subject .to.treat dlor. liorate the severjty of ) .
SRl S ARk oS! B S C SRRt ivention
| pfovikeRZ eV ddys forl pEdvieaida 4y ihﬂﬁéﬂt@n}ﬁe&ion?nﬁieating/ameliorating
influenza C or any nmutants thereof) virus di sease.” hi
adaBPigEcassefiated vl auiifluienza infestiohors welhas gaéventing/delaying in

d f ] ou adm ni stered to.

SREAIRGIPUI 1Rl Y R AR AT ELE Tk in.

associ dheternni tsgmptoni(s)rsasiusb@ bred) réfersab @binnl B BerdsQr indications
a cysteam ne conpound is

3,000 ny.. Preferably, ( )

am?‘?rﬁ ié,r‘?fé?fédlsaiufgfﬂaatff%oa rijeeifc 1cadpiongop diseargy . Hor example,
B RptBh8 faSidc Rt eRiRdi u i ?gng,f i
cyst_%tarri r?e Ig)?/ag'ar ochl gr‘{ﬁgghffga%g’masn?%tg ehggeéﬁ ’ggil%P?/O 0 g S1gns or
stidicationg thapr e wabjectaisdinfectetb ivath th€lasmde¥ wifus. Influenza-related

RIS HRRRER SRS oA P e, RUET 2 2 entacne

| ettauatondfafio®, BRCuBHIARES $HETBRE, itakd FhRRASCeyes, malaise,
nausea and/or vomiténg, shaking chills, chest pain, sneezing and respiratory symptoms
(i.e., inflamed respiratory mucous membranes, substernal burning, nasal discharge,
scraichy/sore throat, dry cough, loss of smell).

According to the subject invention, symptoms associated with an influenza
virus infection can start within 24 to 48 hours after infection and can begin suddenly.
Chills or a chilly sensation are often the first indication of influenza. Fever is
common during the first few days, and the temperature may rise to 102°F to 103°F.
In many instances, subjects feel sufficiently ill to remain in bed for days; subjects

often experience aches and pains throughout the body, most pronounced in the back

and legs.
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Brief Description of Drawings Figure 1 shows
cysteam ne as a constituent of co-enzyne A Figure 2

WGEbwrsea7et abol i ¢ pat hway of cysteam ne. Det aPCBUS2006/045652

Di scl osure of the Invention The subject invention

provi des materials and methods?for treating viral
infections. Specifically, the subject invention

provi dess wetdderam,shertarinddemplicatipmésy@ néfersgo a pattmdsgidal Wrocess or
viral infectiqgn. treating/aneli.oratjng. synptons .

2 8t oG Hring 2cD5css)opcPnfitoR tbely soHs. ana PRl part of the
pragseesdt iof gédialtrnt Nohdré St ARSEreilt FRIMR! the adik@BScondition or from
associated with Cass |-V viral infections. In

priedeperdent eatiseeli Aserrdinglyh thei tawne oinphcicn(s) defsrsrte trhatisal/clinical

f [ n jinfluenza,infection,. Ca. )
t ?’éoa %rﬁ% ?lgétmﬁ@ig gr%sae(r}f% gms%?ca 1a§1§%s8§iv¥hﬂ.é & g\}iafshI'X_nVlral_ infection.
| UdeUngsichiée 6f 0 thflusszavdhls iafecBbL YEML MY/ iHBh@¥h R8ub Thfection
hi gh-ri sk patients the onset of conplications

a§8 nakeedraie health iprblean setsent Eor iesmpleheomplioations associated
| %{fpﬁ OGP Infe tnliﬁagd ﬁ)&eigioﬂt bl 1%)12,r %rf?apcl?a:ﬁg% %hgﬁﬁs, Qt{acheitis,

Ications that a su I STSuU
s peyoisitis crhdwitisli siasitirasthinge deeteriab infxedel @.c., SHFPtoddEus aureus
assaqci. ait ed.wi.th a viral infection, as used herein,
rgf“gf“n"f o Ri5RERH gf“’@’?@’ FS | RavERdFeo Ractengly irfeatins, estephgococcal
| phahafia Wohdlerhl CirtSioh), V cMididds - o!rrgﬁi'c&kgdhiéa;{ee.,' aaluﬁ&l fibrillation,
synpt ons cont enpl at ed herein 1 nclude, bu e no
| yoparditisppericaydiis), Reyetiayhdrones hewrstogandohadlicgtits (i.e., confusion,
cular aches, .sore.j.oints,. irritated watering eyes, .
et RS iR\ ainift R aRionE chey Gansl et myelits
pandephlite EhdeghAbslyElasp) tbAt RhYCISHABERNS njosfis; myoglobinuria, and
infl aned respiratory micous nmenbranes, "substernal”
bl Fralure, Lxoup, @itisis imeadie virst indections <or. evirdirpetotiay, pulmonary
c .o | : - ording, to t.he subject
R o aDeRld R BT B bRedin ", GAPhiBans, i ot spsthm,

| efapetbations afi chtoaid obitiubiive PélnichafB diesdes Rinkedbscess, empyema,
i nfection and.can begi n, suddenl Chills or a chilly

s BHEMPRBh2 et ﬁlXQ%’éiqullfislfIYQgi'abia@ﬁml@nhW faflpreu eady and late
FexArdehihs G PR Wong, ﬁl@%&%é'_gf %ﬂ%@?’gﬁ)ﬁ%ﬁtﬁ/ iﬁ&ge & women, and

tenperature nay rise to 10 . o
i pesiggnitd abnemsiligies & ikl sufficiently ill to remain in

pai ns L1 SBRO MRS bR bRt Rey cHodic L 1otd PR efer to an
RNA virus of the Orthomyxoviridae family, including influenza A, influenza B, and
influenza C, and mutants thereof. Influenza viruses contemplated herein include
those viruses that have two antigenic glycosylated enzymes on their surface:
neuraminidase and hemagglutinin. Various subtypes of influenza virus that can be
treated using the materials and methods of the invention include, but are not limited
to, the HINI, HIN2, H2N2, H3N2, H3N8, H5N1, H5N3, H5NS, H5N9, H7N1,
H7N2, H7N3, H7N4, H7N7, HON2, and H10N7 subtypes including the following
subtypes commonly known as the “Spanish Flu,” “Asian Flu,” “Hong Kong Flu,”
“Avian Flu,” “Swine Flu,” “Horse Flu,” and “Dog Flu.”

The term “subject,” as used herein, describes an organism, including humans

and mammals, to which treatment with the compositions according to the present
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and | egs. As used herein, the term"conplication®)"
refers to a pathol ogi cal process or event occurring

wa@lenornee222 di sease or condition that is not an PGHEMINEN45652

part of the disease or condition; where it may result

from the disease/condition or ¥ om independent causes.
Accordingly, the termconplication(s) refers to

maRY RSP ¢ ﬁ’mﬂd&ﬂ M?mhm@lm Sphaits thacbalsfiefromdthe disclosed methods of

d t [ - ral infection
iRAGR TR ORT e e 1iR0aR, apos clihieess: powengas, humans,
t hadnkieh& andfdovrBEuted initalsnf. @Cbé@ﬁs&ﬁrhsrqaﬁg GV MOEE rats, guinea

heal t h probl ens worse. For exanpl’e, cations
aPigfe it amsiFeh a vi raI i nfection incl ude wi t hout

i mtatqg S. 5 br chhtIS trachejt

myosi ti t%ﬂ%l éﬁ?%’lﬂ ?tﬁ‘u‘gpt f“é RUETHRE lyt?QE’tl%‘ls‘ieEP& as used herein,
| ificdadds crdmifisteting aSEdrRIIURE QF GHErapeHiie Qﬁetﬁ@& e for use with the
i nfectjon, haenophilus influenzae bacterial 1nfection

S tRPRAs %Weﬁmﬁﬁéﬂr&“ﬁ?@@ﬂ@f Ry Stﬁmﬂmtqonm))umt)an dieaizeatment
c ORIl Y;\ﬁraﬁ Elfgct1ona5rrfogplo e e lcg” s 053 HbdiRn-related
cempiouafqommlc(mom conf usi on, convul si ons,

psycho [ il.lain-Barre s drorre conmm,

tr ansv?PE% Sﬂﬁl P %lﬁgnosgﬁ Saihran influgnzadptestiom q)pqséqammggzompound
t @k GeShRfekrremnALe S bi A8

renal ef ai |l u?e [ygra oﬁg?wtg%é |gt ?Vghﬁve %Q&%ﬁf aﬁm’ﬁ?ect iggl gtitussives,
( mugolytios, aal/op Aepastranty;, anpipyreteraangd efmalgemss Siasal decongestants. By

bronchlolltls bronchi ecta
exa% r{)g)t( mopﬁlg B CORMRE caBy bt BT ‘5] doiy 2 I’QH‘FGOWF@ a cysteamine
obsmpowaid, veichuUbsOiRakY pHirsResRical WohpRBRERS or MEP¥6MBound and
pul nonary asgergl Ilosis, nmyositis and rTyogI obi naem

hE%eaniag [cof be reaifsd an deriazate compeunddesitchsasi fommegmintseparate

b rtal i
B EAE R R Ry g, or
t diffeserit itividsueRzedicrably] iff the @yz@anine Usompdind "dhliUhe k&Swn agent (or

ed herein, g{setr to an RNA virus of the
oa}ef?& ViFthadk tpnnfealing/prveniine goflwmzacinfectian and/or treating
Irﬁ‘ﬂ BRZR1dRd &1 hAQ

fl uenza i us,es,tb{g]}:g}r?tH 2%%?%?3% ef (lcjérl]lﬂn i Eﬁ%ﬁ gggr?t%a’ééhey are not
vaciru@@séerﬁchm dlhm’emt twme amn geh bthegthat tiydystbadineaypesnd and the

%}% en?ﬁ:{x%}ﬁcg@ Cgfm? #dase_ and hemaggl uti nin.

r|ou za virus that can be

treat eth ueidig dnlitﬁ)dﬂ’ﬁélﬁé ol the eiﬂ%n@i%hhgdcifsféfamhl’éeco und can be
i nvention include, but are not limted IPRI(I)

Hapinsiered coqqgmnﬂ}m beeNt linkEN3o, V@Rmatl‘bﬁ I\@nvifﬁll‘dﬂmdlcanons

such as amantadine, rimantadine, ribavirin, 1doxuridine, trifluridine, vidarabine,

acyclovir, ganciclovir, foscarnet, zidovudine, didanosine, zalcitabine, stavudine,

famciclovir, oseltamivir, and valaciclovir (materials and/or methods used to treat an

- viral infection); or antitussives, mucolytics, and/or expectorants; antipyretics and

analgesics; nasal decongestants (materials used to treat symptoms associated with an
influenza infection).

By way of example, a compound for use with a cysteamine compound of the

invention can be provided in admixture with the cysteamine compound, such as in a

pharmaceutical composition. Alternatively, the compound and cysteamine can be
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H7N2, H7N3, H7N4, H/N7, HON2, and HLON7 subtypes
i ncluding the foll owi ng subtypes commonly known as the

wO 3panexm Fl u, " "Asian Flu," "Hong Kong Flu," PCWIS2006/045652

Flu, " "Swine Flu," "Horse Flu," and "Dog Flu." The

term "subject,” as used hereinll describes an or gani sm

i ncl udi ng humans and mammals, to which treatnment with

t Hwovideh @8 sehants eeopoutideg suah bk efopreasaipld, me@mﬁaha) Pharfaceutical
rovided. Manmal. an species.that .benefit fromthe, .

o SRS s BNt siilaneoelyy iy et ferent tnes
| iFrefeably, Of tha R§Stearhite TBAMEBRPandtha RAK A 'ﬁgentrwg'ﬁl@fagﬁutic method)
nmonkeys; and donesticated aninmals (i.e.,“pets) su as

ddgs, teating/pravestingr dnfuengai rinfcivnys andiod haattger mfluenza-related

i stration' and "concurrentl ..
AR SR Gl e SRt sop R e b ot cdinigered so
a diaamdh nhofromnRch pBr ithat tBé bRdleaithé @Qxh?olﬁrﬁf atBeWnblim agent
the nethods of the invention (adm nistration of a
cyEeted) srmeloRisEfkd) in the treatnment of a C alssvl -V
viral i [ - Or t& of 4 ass.| - .
vi ral i% %%{iihgﬁllgerleae?éncftegyg/r?ptcg’%%@%pﬁofncp&ufl ndiclydgy cysteamine,
suhg eetiowdi @gramétt vdltsh waiich ficlude pharmhietfidd9Naccaptable salts of a
cyst.eam ne conpound cai be concurrently_ adm ni stered
WiCTHISGREE (RPPBHG, 55 | 99 PrIdregs R cysigamine gt cass for example, be
My&i Lyt hétabol 3R/ iR rth@)BB€§tt6’lr;> e cg&EéIH%E?tAfsﬁ i’ﬁ@llﬁded within the
anal gési cs; nasal decongestants. By way of exanple,” a
c 6pqRsuPidtheasubisst prventide diré analogs, xietivatiest borgugates, and metabolic
c m.ne_c ound, .such as.in a rmaceytjcal,
SRS SR O (et e Bagmane. Banise as well as
P meetabideichs ASuch &P BRine, BRIIRAMAE SandSHE k&S f FyeafitRMRhRh have the
separate pharmaceutical conpositions adm nistered
c@ﬁ%@é udsi epayibed heficitari@o ksply  angdfor apreypiif etresst anidmesess-related

b ] d d the known, .
e EnftoRRcbmplibaddi®, &) 0GR CofiIPRYBS el 5, fkeny immune
| métiignZariout eatlogs) denetatives} %@wgamtg, éﬂd{jﬂl@t@ﬁé’l&e{ Qf &fsBmine are
[ [ ered separately,
© N R G B S e SRS, i Pl il Gercprarmple,
OE&%E B! cdrifoshibRt &g Iﬁ&h&&n@p&@f%ﬁp% n%é% g"o#tﬂ (}%MU 29BAEnt Nos.
enmbodl nent s of

(et %d) cannot interact. In certal
t RS2l A0 4@H322a SA 415 Qi EBh@dund can be

i Ni ; i ) t limted to, . .
3 g(r:n Cln:,] tsiecg)efien%:i%’][%@irhr?eng,l 8%&%\?4116% gct)mrr)lgund {nrgludes pantothenic acid.

Pantothenic acid is a naturally occurring vitamin that is converted in mammals to

coenzyme A, a substance vital to many physiological reactions. Cysteamine is a
component of coenzyme A, and increasing coenzyme A levels results in increased
levels of circulating cysteamine. Alkali metal salts, such as magnesium phosphate
tribasic and magnesium sulphite (Epsom salts), enhance formation of coenzyme A.
Furthermore, breakdown of coenzyme A to cysteamine is enhanced by the presence of
a reducing agent,‘ such as citric acid. Thus, the combination of pantothenic acid and
alkali metal salts results in increased coenzyme A production and, concomitantly,
cysteamine.

The term “pharmaceutically acceptable salt,” as used herein, refers to any salt

of a cysteamine compound that is pharmaceutically acceptable and does not greatly
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such as amant adi ne, rimantadine, ribavirin,
i doxuridine, trifluridine, vidarabine, acyclovir,

w@ameioed2oxi r, foscarnet, zidovudi ne, di danosi NBCT/US2006/045652

zal ci t abi ne, stavudine, fanticlovir, oseltamvir, and

val aciclovir (materials and/ orl2nmet hods used to treat

an viral infection); or antitussives, nucolytics,

aneduse o et eantivily efithe pystedniios campowmnial Sygtablssxamples include

nasal ongest ant material s used to treat synptons

nSEB PG R R, o PHe of inweeioniod Bychey Betate, tartrate,
exaflibrBacetats; O THRAM) d nia®iatd) SRR, RieMS! GRMAE, Csﬂffgff#ﬁd sulfate
of the invention can be provided in adm xture wth e ’

c phoedaieneitietsnpoehieridesuch as in a pharmaceuti cal

cConMposi i on,. t.er nat i vel t.h onpaund and.

cyg.tp eart Cr?grraénagrﬁll e poln&/einibeoaﬁ'rggntsojr}g? gﬁ@ e{}o‘% Bsthesqdwpntages of
asysteahing X asTREE forBe Mdfed, ScaNBE MRERNEN G pFIRAR HeOBdogenous
adm ni stered consecutively, siml taneousPy, or "at

diPFediicton of jqysisammecthaqughi patuial metabadigspreaessnmich as through the
c e t the 2ut i.c_net haod) _.

¢ SR AR SRAD sPERor oot PRIBBE ot SuBgede Figures 1
t me@f). ribhis odd bremhievee bt forlexanimé, A AdRtaGet bPPmtcthéhic acid.
adm ni st ered separately, they are not adm nistered so

di st ant Df F°TRY (RECep vSrATRRH,  3F Hesd hamein, tefrss to,the amemianecessary to
c t ' r.act ..
A e o2 HEpBaRy i MEbAe AIRL shilffdruion, he
i Aecityeamopst efamiyisteamitveconzgrouod s thy stieant neeessatytts ireat/prevent a

Fchqiacl ude .phar npceuti cal |y acceptable.sajts_ of a )
?@% 24 Hgaﬁ Safrate @Hﬁ@mﬂ%wtagv&@%m&te YétdeasnkV viral

t hrefections, anfioi pesvaniMday/ReclRad ithy/ onst SRnAR bl Jsﬂféiated with
body to produce cysteam ne. Al so included wthin the

stlise IoY vineh infagfjomst Tong evefesed smbodimednbgthbe effective amount of a
derd ] IR t net apol i recur sor.s . .

( g%éé%aﬁggé/ g(fltg]?(gl?lﬁ é%lg%yagfdélﬁ?ﬁ%essﬁ%%e??ﬁ%ﬁ e’ve trf)dl ﬁgenza infection;
| tresfansedionstd | ymprehaboidsbested SUGMNAS ikfANENE, infection;  and/or

h otar{ﬂn ,_and the |like) of cysteam ne, which have
VeI Get P ORRS thej et HepmipHCations repatieaifdvish increased risk for

pé(ﬁiﬁ%@ﬁn%'; P %és%@i%%’dlr\?itﬂtiﬁﬁjuen& ril%fectiqn. The ameligration in

synpt ons/ conpl i cations ower 1 ng I'sol" | evel'sa
wemhptar andgeresemplivatiore sexcrity intay. bévari%us0anabug20%, 25% 30%,

e B0 and Re it 550 0 oy Sl Serk B VR 0576 o
t 9%, alltreadedn s&vekiude, for exanpl e, conpounds,

conposi tions and met hods of delivery as set forth in
U S. PAfased hgein, the term “Class I-V viruses” refers to the different classes of

virus identified by genome composition and strategy for mRNA synthesis, as

described in Lodish, H. et al., Molecular Cell Biology, Fourth Edition, W.H. Freeman

and Company (2000). Class I-V viruses are identified as follows:

¢ Class I viruses contain a single molecule of double-stranded DNA;
¢ Class Il viruses contain a single molecule of single-stranded DNA;
* Class III viruses contain double-stranded genomic RNA;

* Class IV viruses contain a single strand of viral mRNA (also known as a

positive/plus strand of genomic RNA), wherein the viral mRNA encodes
proteins and is infectious by itself; and
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6,521, 266; 6,468, 522; 5,714,519; and 5, 554, 655. As
contenpl ated herein, a cysteam ne conpound i ncl udes

w@anroeheni c acid. Pantothenic acid i s a naturBtT/ysS2006/045652

occurring vitamn that is converted in mammls to

coenzyme A, a substance vital o many physi ol ogi cal
reactions. Cysteam ne is a conponent of coenzyne A,

and i ncreasing coenzyne A levels results in increased ‘

| eved s GlhssCiVi autuadsi REntenS besiiplRe strAddk i al"BRIGA S@ubfice that is
such agonpAratawMPMeSRhGhR Fifdl mﬁg@ lﬁﬁ%ea%'d*'ﬁ@fative/minus
Z ul Ehi sBand=B$ %&Hoﬁﬁilctlﬁ‘)JA),e\ﬂﬁ?Qiﬁethg%/a {0 2?/@? gg% t%glplate for
. Fur :

", o sPBBRE SRR, 66 CORVEIE )L 2o T

as citric acid. Thus, the conbination of pantothenic

aci d armheapresdnt ifednéibn SRb¥i8ed aftdriads afd INQRERSRS treating and/or
coenzyme A &roducti on and, concomtantly, cystean ne.
Y

TREVERERE 2plapsrinde vitplcBifeojion dbegyehihe adaiinistration efsedbysteamine
h%[)l%bgusn(f ﬁ)faeglfb&'éc?. Wi iﬁ%lcttion%fresg%%(% §ﬁ1 f gg(élgo%ﬁgg lfl}pp%s of viruses

that " Is pharnmaceuti cal accep

greatréateddnd/or prevembd blytadifigiseeihp\a Estedmmifid€ompound. as disclosed
cyst eam ne congoun Sui t abl e exanR{ es i nclude acid

28

8t ort 08 Afses Wﬁﬁe AubleghandedoPNA (dsPA L singlersteandnd DNA
agssBORA 2 dBubIb Al Sendihlcd ]!{N%L?ﬁﬁﬁtﬁﬁf ginglie-asﬁraﬁrie Positive RNA, and

mal eate, funmarate, citrate, ane,” suffona _
s singlgtsérang egptiveet BNAnivirsese, Conteniplaved dizuseActhatr elinnbg Yreated in

[ n mhodi nent .of t.he subj.ect .invention, the )
RS eSO T byedlenimeennt i68hd. it i Gpb iiog . goviruses
agihcladedi biyngarignidd g dédiRie SRISIRNRMS fRELIHE thd ﬁkéhﬂ adenoviruses
Cﬁst eam ne through natural netabolic process such as

t

Peltger tomE neé thimitedofo @eute niesmitataryoilingss, spnommonias epnjunctivitis,
a . .t e. of i ee Fi.gures. 1 and . .
SR SO B i IR S BLPc B0 R, porin
adintavirss, irciae addnopimdes tA) (Bé iaﬁd ay; Kbrpéﬁbfﬁuie@ '(it!i’(bluéi?qd but not limited
"effective anount,"” as used herein, refers to the )
aﬁ)o{i?f?esn Sar Ut g2BrslE 1ostereiye dPhiskeropey el ehingles), Epstein-
r9§ﬁ0ﬁﬁﬁ);fﬁun%&10§a’p¢1?&ﬁ§vﬁ%és i d}ae Rl G 113[1%@8%'1%5‘&7 D& 1-65);
ef fective anmount "of a cysteam ne conpound I's The
apvuaviryses edadudedt butt mettlinpitedy émtpaavdSlias SB19,Veatiifi@l parvovirus);

infection; tr [aneliorate s tons associated with . . '
djegglguﬁe_s&h\?ﬁ g?tbluﬁf%tclfrpgﬁits’fo %l%gﬁlalls, rotavirus, aq.uareoylrus, coltivirus);
ppicyealiraRk ARk Bitah& fih@e®NS éntdbovE N Phidodirh® NBepatovirus);
associated wth Cass |-V viral infections hi a N
pPUPRAVIFEese felyrerk but nohdingtedetst icoronayiusnendftoravirus); flavivirus
(included but not limited to petsivirus, hepatitis C-like viruses); togaviruses (included
but not limited to alphavirus and rubivirus), orthomyxovirus (included but not limited
to influenza A, B, and C viruses, avian influenza virus, Thogoto virus); bunyaviruses
(included but not limited to Hantavirus, Nairovirus, phlebovirus); rhabdoviruses
(included but not limited to rabies virus, ephemerovirus, vesiculovirus); and
paramyxoviruses (included but not limited to measles virus and mumps virus).
The present invention is particularly applicable to non-human subject health,
especially to non-human subjects infected with a Class I-V virus. For instance, the

following, non-limited list of viruses and resultant conditions common in non-human

subjects can be treated and/or prevented using the present invention: picornavirus
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cysteam ne conpound is the ampbunt necessary to
treat/prevent an influenza infection; treat/aneliorate

W@ 209p06e282 associ ated with i nfluenza infecti on; PERUSImN6/045652

prevent/del ay/ameliorate the onset of conplications in
patients with increased risk fldr contracting _
conplications associated with influenza infection. The
ar@ligor gnéephalomysiitipt alnchndiepatitisonpid catlicvinseveni)t Vinfections);

b 5% A0% 15% 20%. 25% 30% 35% 40% 45% X
g%)ho%gg/gwg%o o%?sg/)(l;%gl,}%% -;1%1(%1 1gﬁ%nz% E(&SI\%.@)%CO&%II’%%I&CUOUS
Olbr&RMtide s 86N VIra ShedrithsYin ASult§SthdNeL B coxlfotls Jiﬁ{sgl}n dogs);

"Class |-V viruses” refers to the different classes
viteaairpy Giergant endsphalisish erasupus it (Newastde's Disabsegy poultry and

T T NENE KT
anhemEatmaoistAR00 Yish)Chabfeolindé (pbhilsaaffiSud tﬁ@m H{sbﬁé?.

as follows: Cass | viruses contain a single nolecule _

of douBYith segarthisdimprysubjecisatiie ppesentripyesionon patinularly applicable
Si H.ecyl ] .2~ St . DNA: . ss 11l . .
v:tcg]glgegs cont gaﬁ‘d@’f{,ﬁf"é&éﬁ? Zotrt;dlgiggg%ﬁo_ 5 ﬁ%ﬁ\‘,&%lon@ cipgoiplly avian
vinfisesa contsainfedions.ngliecseidirgndo Oﬂ]}leVSIIb?éqt nﬂﬁgﬁn&oﬂ, SP cysteamine
known as, a positive/plus strand of genom c RNA),
WASTBPYRG ﬁe‘eﬁ??‘ilalln &Rf\'if@agﬁ% B rRsEEIHEN R gvatipus avian influenza

| k8RS, BRI Viseb fo'Fg N%'Bg&gg ass1V g\{z??f?ﬁ\lfoﬁ?ﬁbnﬁm H5NI1,

single strand of an quence t i's conpli nentary
t 85 H§a30 iS&NSy HSAO, HRNA, HANZ pHRNBYH7Nd, H7N7, HON2, and H10N7.
nﬁgat i vel.m,nus strand of .genom c RNA wher ei.n .t he

gendht & At soga © JoyeiRR e YStaang hydioskiogde s aiyqinistered to

biibjetee geitiet Hubsl ér SNEADEINPSEELY $reat! BE1/HF ?fe%ﬁt a H5N1 avian
i nvention provides materials and nethods for treating

aHdlugnzasyigisdptechen. aTln eysteaming lsdredhlinidecnan i(;no radtimistexgd alone or
AT [ ' .to.a .
LS P Bl BAEAROR SOPRNE? o ing ancrn

t preeantofg anl infls@ea atfectioneat ed and/ or prevented by
adm ni t eam ne conpound as di scl osed

her ei nﬁ} %Léggﬁeau%éoqiﬁép%o% cySapnEes compid Oah as cysteamine
e ooy OSBRSSO O G
sised|te trsat andédormegent wearMAinfluensedral CADY pimidcaibed The cysteamine
Végrhjgo%%dtc%%e %&llglinkfs%erte(ri ?oaetl seu%j EiBC[[] via injection or oral administration.

Preferably, a dosage of at least 0.1 mg/mL of cysteamine hydrochloride, more
preferably at least 1 mg/mL of cysteamine hydrochloride, and even more preferably at
least 2 mg/mL of cysteamine hydrochloride, can be administered to a subject to treat
and/or prevent a H5N1 AIV infection.

In certain preferred embodiments, the dosage of cysteamine hydrochloride
administered in the treatment and/or prevention of an AIV infection (including viruses
of subtype HIN1, HIN2, H2N2, H3N2, H3N8, H5N1, H5N2, H5N3, H5N8, H5N9,
H7N1, H7N2, H7N3, H7N4, H7N7, HON2, and HI1ON7) correlates to the
concentration of virus present in the subject. More preferably, the dosage of

cysteamine hydrochloride administered in the treatment and/or prevention of a H5N1
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accordance with the subject invention include, but are
not limted to, arboviruses (included but not limted

wao og07men2gre virus, yellow fever, and the |ike)PCT/US2006/045652

adenoviruses (included but not Iimted to acute

respiratory illness, pneunonia’ conjunctivitis,
gastroenteritis, pharyngl tis, acute haenorr hagl C

cysiM infectionf qoresiatess o me:Ohmnmatlorp(of @bo@ LDBEC ®fi Vitls, present in the
p%{lgegte adenoviruses A, B, and C); herpesviruses

(i neltuded but not linmited to her pes sinpl ex virus,

vari celmhe @@sidaftions rfSthe Cll&HtRRA @&Xb@r{ﬁec? rihrkgblﬁﬁéty of routes of

Epstein- Barr virus); human papillomaviruses (1 nc
b@énmﬁtratiom insinding, Hov exgmpks, bragByadnpiaistrabler foses such as tablets,

n d to arvow rus B19, can
U RS ol B vie Pttt BB BeRE bl el Fgitarmal, buccal,
orsblboutdnHSus BOPREI6YS or BEHATRMY. | Blgh c@rﬁb&éltYdrfsUa?% referred to herein
pi corpayviruses (included but not |imted

ecRielly as Phasmaespticelscompepisions r Tiwicallyo ﬂmtsramn tbgspsnit dosage

d
T i o AN M —

pet)naumprtmn elbpahit tdoatahihg I@pwdéwﬁﬁﬁl)sd 8K bPweEve ingredient
lim.ted to al phavirus and

%ﬁg but . not
P Prosuchdhy QB%’@JEGI@P%P (gt Busssagetion mthe@e or more
t Qhérﬁfaké’tﬁfééﬁiy ﬁzceﬁtabﬁr&h& 11‘( Hefs, ;. ean ﬁgn (ﬂ

virus, Thogoto virus); avil r uses | nc ut not
[imt ea"ht5 oCYiskeAmand wgmpomaisr ofuthmwbphﬂ e:itmntmmséan be formulated

\r/?(?c%gé) }{ Skr%é}’v%\/ h]é)gs 3‘815 ﬁe@%g%g b rgnlylgaecgwip%llgral?slegﬂ compositions.
paommx@ons fabtS @ cAibaTinUOa e o f Blircds! WhidBthre QelBR8ESind readily

virus, and nunps virus). The present invention is
payailabls tor tpse shsilied il thet at. nokerherrenple uBpreingrdvsalRhhymaceutical

f t

es&/@;?/dl'eatl\héﬂ'tlh . Q@?S‘Eﬁgstgr? ki—"lel safﬁalg%, E\gac‘f(nd%%%l}spmgt S%mpany, 19%

I Bé) deﬂ‘crlbesr ﬂo&ﬁslaamds ﬂl&ﬁwntt&fﬁse@ i EdrineOidh FRATRNsUfect invention.
n subj ectts can be treated and/or prevente

i‘tﬁ’éls pﬁ”étjglélﬁt Of RpEiGTah adipinéstiatien iingladervforrexample, aqueous

e&@ﬁ]&hﬁje@t’iﬁiﬁédlﬁﬁoﬁm QIHFCE Iﬁ{}ﬁ@&f’c&lﬁ %nf(i’w V\é:‘rﬁ%'b%lﬂ\éfsr chaenostats and

(cat) infections); ort oVl rus
asalabes,i Wfﬂlollerﬁzlglel( Hl&f\l]@)l)tnulamn fsionicswith nthe cilbedisof the intended

bfegﬂ)%htt's and coronavira ente is in ouItr and
canrne r?gu%(?‘?gugmfﬁm%‘b‘?fus 5 &i R/ iSPRRED lﬁﬂ%ag’ joh may include
empﬁhﬁﬂg ddefils; anf ANBRINIEYY hFents. (Tlﬁ%ﬁﬁﬁllaﬁorﬁ r@aysﬁéﬁl%sérﬂed in unit-

poul try and cani ne di stenper and parainfl uenza
deRss)or RliRSG icpniEinersa b exaamle vealed amponles Iaa@ ivals, and may be

S8 LS AR EHSAREALl BLCLA B of e
pstesleiquidaeeniér for dxamphy, tiat lfed injecAdiY, pHaPluse. Extemporaneous
injection solutions and suspensions may be prepared from sterile powder, granules,
tablets, efc. It should be understood that in addition to the ingredients particularly
mentioned above, the formulations of the subject invention can include other agents
conventional in the art having regard to the type of formulation in question.
The formulations comprising a cysteamine compound include those suitable
for oral, rectal, nasal, topical (including buccal and sublingual), vaginal, parenteral

(including subcutaneous, intramuscular, intravenous, intradermal, intrathecal and
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to the treatnment and/or prevention of influenza virus
i nfections, especially avian influenza virus

WO pdogo6320ns. According to the subject inventi OPCT/HS2006/045652

cysteam ne conmpound is useful in the treatnment and/ or
prevention of various avian infd uenza strains,

i ncludi ng viruses of subtype H N, HLIN2, H2N2, H3N2,
H3Blurad Amiriigon 6 Na:1| 462Brintddon b7 fiE, cyll7 TBe fbFiMations may

one enbodj nent of the

d HL
.ﬁ&&‘ﬁ?ﬁl?&ﬁ'\g ‘%ey%rte%éé’ﬁﬁ 8%% Py @nd nayqbs Rrepeesdchy agy of the
S 4R tREdsSwER | 1B & ﬁuﬂ%nar@rofﬂmaﬂﬁé&y | Buf dRind #Eﬁﬂé the step of

and/ or prevent a H5N1 avian influenza virus in
Trbémgylﬂtlé@rﬁsmlﬂrﬁg@drtb@ hysteantlee cempdmdawith ﬂlGSIaHIIG&'dVlﬁblO Benstitutes
rent | %/vvlthoher ts knvvnto

efO f eg C@rgre ACTTRRY i ﬁ%tforﬂ‘pg%‘}?é th Figfo F‘W?l?su%ﬁ?zlérepared by

I ﬁhﬁlﬁﬁhh@'nand Mtithatedy dri@gingRes h8BBhiionR iy Y RHMinE compound with
mpound (such as cysteam ne hydrochloride) is

adlﬂm edera @r Apelyalivided wh;dwamms loy bl AndtHesy lﬂmowaary, shaping

at / o] revent an
b Deb m B RS Bl PR eRineRir BBl Rl B pRVided i o
cdmpuﬂatcbmfanuéeanadkdnrpasd}ered to a Subj ect via

I nj ect| .or oral ?dm nistration. Preferably, a dosag )
of at ipisation,gf @ Cxsteamyag samporndy i setilgcedwith the subject

PR, ﬁ!’n?fc,%ha%' % t
o Al g cc@xglp el%%ﬁ brfvéalg,géﬁﬂ?%aer me ?ﬁ;)ﬁga?@ tggnsnthlf presently or
rT@mﬂgeQifveb'y knesemito ethh§ed skitlbd dni ttle, art arinbe aeliirad sintodéinent, a

3. subject to rea{ ij fi‘é 1grevent F‘ﬂ%
A‘W/S FPSRY | GAPORC JI8  PormHatede i1 5 A 68 rfiagily (qeasumed oral
dosageatidh KB bearpineloRysied eblRr hdg, l?é%}aﬁé SkEr Gthel Bnbiption is
treat ment and/ or prevention of an ALV i nfection
hea) takanngg, RETUReer affersenpeyipreing MlstresslNRyerit2Ng/or MR needed to

i@ﬁﬁ“ R B R HIONeSs et R e geetion).

concenfn aabccﬁﬂarmé With Ube Pih@&fivh, icBmbbsitisa &% nsﬂYEr 8 an active
pt ef?ed ably, e .dosage of Cﬁ{et eam ne hydrochlori @
1%‘%t:era’éde St Hemquehiofefie ayRpearng radcond on moreanon-tomc

r 1

AT

c Srepowentiopninclofle teﬂranoh vimethyh sn:l&nmﬂrs g]!ﬁ&ﬁolj giliea Vﬂﬁmﬂiay starch,
exanp

?og[aﬁéjlt E’?ﬁﬁ%j 3{1 - )a}:)#g nrg'ﬂ% Qo‘fvagqegzcgﬁlulose m1crocrysta111ne

cellulose, talc, colloidal silicon dioxide, calcium carbonate, magnesium cabonate,

calcium phosphate, calcium aluminium silicate, aluminium hydroxide, sodium starch
phosphate, lecithin, and equivalent carriers and diluents.

To provide for the administration of such dosages for the desired therapeutic
treatment, compositions of the invention will typically comprise between about 0.1%
and 95%, of the total composition including carrier or diluent. The dosage used can
be varied based upon the age, weight, health, or the gender of the individual to be
treated.

In one embodiment, the dosage of cysteamine administered to a patient to
elicit a desired response is about 10 mg to about 3,000 mg per day. The desired

response can include (1) prevention of Class I-V viral infections; preferably influenza
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capsules or the like, or via parenteral, intravenous,
i ntramuscul ar, transdermal, buccal, subcutaneous,

W@ ppoe2tnry, or other route. Such conpositi oNBCHDE2006/045652

referred to herein generically as "pharnaceuti cal
conposi tions." Typically, theyl’can be in unit dosage
form nanely, in physically discrete units suitable as

urinfegiign; (ﬂ?-))saa@égctfcmrm hensemeniynduraion, @n intemsith of Blyrhptoms associated

fggﬁh:gfaesﬁg é}&rgﬁdet ° n%'e a ¥guan t @s%fa@gq%é influenza infection;

t had a@ Yreventibh e 8élay, Nord SseREHSH 1R NhYM s%berg?ed&ratlgﬂ)r& intensity of
phar maceuti cal |'y acceptable other 1ngredients .

dicPugicatipns ceplateerto  aHelassy dt\eaviiah eln(ﬁ@vtrpnw n@tsnrﬁfcaums related to
f | at to kn
P Ela e b RERE SRR R PTG sl daiy a

Ctabmits 50i @BSto F@O0UIG! toRECRI£ W6issd rfPEndeN dn A 'm&re referred
rrﬁqqurces whi ch are well known and readily avail g

gurendithe| dagagm of Restegnrine fydraskiomdl exdnieiteragt @na spatlent to
P 9 9 5] East
R R s ERES e R

descri Weﬂo‘ﬁvmgmh akimypiss thasillustune Peodédeds ifer ;ﬁﬁtﬂi&ﬁfgt the fnvention.

hthes%sj i nvention. Fornul ati ons suitable for

o °H Jdsqqt Dejcomstryed) asdmitingy Alk apgsertages are by weight
agﬂ&@lﬂ?xoﬁ&lﬁrﬂlﬂxﬁué io%ﬁlttioﬁg‘au% lyl{ﬁdhﬂﬂé unl\é@ gt ain

anti oxi dants, buf ers, bacteriostats, so utes,

whi ch render t he forrrul atr on isotonic vvlth t he bl ood

|t nded re eous and nonaqueous
?%rl e §U§g@‘§?§ R%ﬁ&d Rigras suspendi ng
agent s Aanghid Rixsj Kﬁninﬁ@teﬁgﬁrﬁhsan Rich Mt de%b%sﬂ% rgb Symptoms
presented in unitdose or nulti-dose containers,

elaasd| disslaigedieypm owmhasstion) agsasiated aith raaylnﬁeerszraorréebtlon was
d
Syl ey G4 sl 658 GO R i

ei’hﬂmver—thmaioantef atiedicajiens iveresineplet®fe 0@ the influenza-related
Ext enpor anggui :I}P‘lgfecu on sol utions and suspensi ons may
QB]ﬁr"%‘ P rbAP%Beril e powder, granules, tablets,

et c. |hrepard dvhembl 'Egﬁ{télt ARdichiiats bR)bV@&i qhéfﬁ%ﬁvé Ok N Wibject was

|n redients particularly nentioned
ieredneliyfa dase of @b@lﬂ&mlmg efityenntian hydhebhldﬁde Wlthll’l 24

ts. conven t he a hayi regard
tﬁg‘ﬁ by DB BRI POt b Bl niad Srdppfaes-omge subiect
cetpivedsed pehedal Gydingaot malgompound i ncl ude those
suitable for oral, rectal, nasal, topical (including

buccal . and subl i ngual ), vagi nal, parenteral
Example 2—Study of Antiviral Activity of Cysteamine against H5N1 Avian

Influenza Virus: In-vitro and In-vivo Studies Using Oseltamivir Phosphate as Control

According to one embodiment of the invention, cysteamine demonstrates
antiviral activity against HSN1 avian influenza virus. The subject matter of the
present invention is particularly advantageous due to its unexpected results with avian
influenza virus. For example, as described below, cyatemine is particularly
efficacious in treating H5N1 avian influenza virus, more so than even oseltamivir

phosphate (whose generic name is TAMIFLU®), which is a licensed drug against

avian influenza virus.
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(i ncl udi ng subcut aneous, intranuscular, intravenous,
intradermal , intrathecal andepidural) adm nistration

W@200/061278s admi ni stration to the eye. The f orpai/E810061645652

may conveniently be presented in unit dosage form and

may be prepared by any of the I§et hods wel | known in

the art of pharmacy. Such nethods include the step of
bringing into association the cysteam ne conmpound wth

the carrier which constitutes one or nore accessory

i MatemhlemdMettmdgeneral the fornul ati ons are prepared

by uniformy and intimately bringing into associ ation

the cys€lyerainite Germees rofbidd td SUFTGERY K b

di vi ded f?l i.d cglr riers or both, an%b he Cbﬁlﬁ)ﬁﬂ% 9f9/f‘€ys¥eamme)
n@‘@és%‘@??e Magm@at Rio- Bh%@acﬁHKl)rﬂ@lmt@él nEmbryonated eggs from

| s aﬂ?cnﬁﬁfl?ga tnt )E@éeﬁ's Ir@egl%gp Qﬂﬁ%@f \éa[grebl?se rl(l)lvéhgjs gxpenment

ABISINA] aB/ﬂa:ram&luanafvmlsésyGV&ﬁﬁinﬁﬁasﬁl@ﬂlﬁtw FEbm infeR6d OiBlARAS € Roman
ﬁ t he subj ect i nvention, can be acconplished by any

s GRiCkBIeWrRet Ayahassd s Hikskeh evifhous dmmupizstion with av1an influenza

PLASRRCt n art

p?e TR egngfnlgojg@?g%&ig éé@g}gf%gf;h éﬂea‘ﬁghe{l Cfllﬁ was used hsHescribed

fbemin. at ed in a patentable and easily consuned ora

formulati on such as a pill, |ozenge, tablet, gum

beverage, etc. The consunption is then taken at, prior

to, or after, experiencing a stressful event and/ or

WHesluseeder 21 BB N EAIPIYORatad HieM iHoys {1 - €., after
di agnosis with an influenza infectiron). In accor dance

Wi th t DReiddys TN 1 &m%dh‘}éd%smcﬁ 1Lfd1) fbftﬁn?o?/La% pH7.2 PBS
active ingredi ent, an effecti ve anoun
9131 @ dﬁmgméh cdndriberodiluiet i hbaid 1sclxals: frophbil onée @15t R@.alThy diluted

CORPAEY ot o et (RO P) M iapeletnafoptoio allanoic

deavitidaydf BOMHARIddenbybNAET Bbn oféd, 'SCé’ggsaéaHlmdﬂﬁﬁm?‘t’ﬂ{ecéhgs were
sorbltol |n03|tal xylitol, D°xylose, nianniol

phtehsdet 32&F pd mopitorsil wise eylay 401 3 deysdelobsdros embiyalsurvival and
cQl da%%!: LE'SE (SO AR DS o) um carbonat e,

magnesi um cabonat e, CI um phosphate, cal cium

alum niumsilicate, aI um ni um hydr oxi de, sodi um starch
phosphate, |ecithin, and equivalent carriers and

I ets %f admnlstratlon of %uch
conposjt.ions of the invention w I | typi cal Iy conprl se
bet vveehngﬁl@ﬁfto@( UMY IBSHzacfirSER Ct\%%téﬁm vieprgdsted i18rfold series

| With 01N pEBTS PBE Bm oM Yenb10 ThEe 6%ﬁ%edlﬂﬁgéjV1%%n(‘[est group) or
PBS buffer (control group) was inoculated into chorio allantoic cavities of 10-day-old
embryonated hen eggs, 5 eggs each dilution. The eggs were hatched at 37°C and
monitored twice a day for 5 days to observe embryo survival. EID50 (50% egg

infective dose) was calculated based on Reed-Muench Method.

Evaluation of TG21 Antiviral Effect on Avian Influenza in Embryonated Hen Eggs.

One gram of TG21 was dissolved in 10 mL 0.01mol/L, in pH7.2 PBS (1:10,
100mg/mL), and then diluted in 2-fold serials from 1:10 to 1:5120. The diluted TG
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be vari ed based upon the age, weight, health, or the
gender of the individual to be treated. In one

wepdodeazent , t he dosage of cystean ne adni ni st BCEUS1006/645652

patient to elicit a desired response is about 10 ng to
about 3,000 ng per day. The deld r ed response can

include (1) prevention of Class |-V viral infections;

priaf @ltﬁwmwasnnmt@tﬁziawnh sah antun(ezof B 6lem03t1m@§] EID50 BBN1 avian

S .dur a or intens

DU N el ot oy st Brefor 619nd 120 minutes,
S YOl A B Cthad @k 0iot oﬁﬁmﬂg%ix%@%hﬂf%n xﬁé‘sdm(a%&lated into
prevention, delay, or reduction rn the severi

d&nhalfl@ gHanteje Oﬁﬁlttléﬁ of 1Q-dey-okbapbiyonatedrggsy ﬁfbmtm hensa All of the

T L I TN R

hyxtbsmdaémbnydemvaadmem@bemctaréalakea. at about 50 ng to
1,000 ng to elicit a desired response. In a nore

pref er iieda galieek B&Hol, {hgeaHQ%Q%'fee{ of ¥R on av1an influenza
hydrochl ori de admi nistered to a patient to elicit

dadus wgs pedpsersendes 16htmes 005Gy t o 900 ny per day.
Fol l owi ng are exanples that illustrate procedures for
practicing the invention. These exanpl es should not be
construed as |limting. Al percentages are by wei ght
afivahbtiorsof Aceint Influchyd Wirdse3Idyid iarbickee by vol une

unl ess ot herw se noted. Exanple 1-Treatnent of

| nf | ueTha-dngil SRRV influB@acyifidbl €St sﬂrﬁﬁ%&se&huteq 10-fold

W th an |an uenza virus, dermnstratl ng synptons (nhasa

dﬁ%r&ﬁawﬁlé QM 7. %)B%%éitomdp 4e56C anédheu whas amed to infect the

| RfiKERZ i.tiall ed wth
ovelrc i&ﬁe@}{: gg%?g%dp%%sgavﬁ);}el%agngegl% d%l{.l{l%l}i d %Wﬁ ere monitored
mbdice atdagnisr 7 Hags av ebseivesugoivall EThe'EDSQ afF ia0Rs MBhidhza viruses to

neffective_i eat i ng the influenza-rel ated synptons
Elﬁ%’il Vi ‘ﬁ’%ﬁ??aée‘{ 2qepEHng focnipalsuriealcount er

medi cations proved ineffective, the subject was
adm ni stered orally a dose of about 700 ng of
ést eam ne hydrochl oride. Wthin 24 hours, synptons
saluatianeof RG2IhEfficiency pajnsiZwismihdoenzann kihicken.

di sappeared. The subject expressed general feelings of

heal t h4 t&6awpikeold-Bomaty chrbkdiustwete radimistetedi T2 Dfthrough drinking
eam n ain Avi uenza_ Virus

TR Gn R O Boor ot ie S gt GRET i 7 thrce days, then the

Phigsipha tveer@ ShaRAEEPWith 2.5, 25, 250 times EID50 by nasal dropping, once a

day for three days. The animals continued to accept treatment with same doses of

TG21 for five days after challenge. The chickens were monitored twice a day for 7
days. A negative control without treatment was carried out in parallel. Animal
survival was recorded and the efficiency of TG21 drug was evaluated in accordance
to the following formula: Efficiency = (death date in control group-death rate of
treatment group)/ (death rate of control group) x 100%.
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According to one enbodi nent of the invention,
cysteam ne denonstrates antiviral activity against

woBNT/06027AN | nfl uenza virus. The subject matt ePCDUSI00E045652

present invention is particularly advantageous due to

its unexpected results with adlan influenza virus. For
exanpl e, as described bel ow, cyatemne is particularly
efRdsuliei ous in treating H5NL avian influenza virus,

nore so than even oseltam vir phosphate (whose generic
nameldxdcith)AM FLU(r)), which is a |licensed drug agai nst

avi an influenza virus. Materials and Met hod Cystean ne

(herei nabtipiry £te@rTGR Was dfoculdtéd. into CIBRYdratddTe 38 Bome toxicity
cysteam ne) was supplied by Orega Bi o-Pharma (H %

LivfAst dsdectadhn®r 3 bigh desce gaeging Slons plwitfi09mpAnhogeld diletion) to 25

( hangy ( Beljql j were used.in this

SRR JERIETEh of TOA ko SRDE BN £ <o Bps 32t gt No
| sileadffedt Waofuhdivihieh @osedbelee N SmBYHE(L:8). ckens wer e

pur chased from Hebei w thout imunization with avian

i nfl uenza vaccine. TAM FLU(r) (Roche (China) Ltd.,

Shanghai, China) was used as descri bed herein.

Evalrinish @f HeN1 AR dn Taicakd E@b&ﬁﬁ%@%ﬁ ?%_g{,‘%@d BY9% in Chicken.

One gram of TG&21 was dissolve
0. 01noIWhen jan pHZIn2]1 PBSCK lofl Griruk Omgé ndlijytedinthotchethan 10° times

di ] ut i.n 2-foold serials from1:.1Q to 1:5120. The
di(+°§t°§%m§?ﬂéo_(9 ,e%t{lgla%%sti egi.gs gggwﬁgf f‘gfco_(rg‘&ﬁttf’_ fa Reed-Muench
gMetR)d, \FID 50 Bf BENE Chviidi RfIabhAlih @nibr) At lfence%gé WaSRaRfiated as
10-day-ol d enbryonated hen eggs, ? eggs each ~dilution.

TRE eggdViedr ertsatiesle svaatdiliied tond0hronibebova dthe viested arimdaywas not

f : r urvival.and to,cakl at e
| el T AT AN E RGN e iR e 4 bl
of H5NL1 Avi an Influenza in Enbryonated Hen Eggs
Oiginal stock of avian influenza viruses CV strain

Was Adiilidd] EifetDof PG 1 r HSR1 M vidh ShilttM > P
o 10 10 The b3 e i T e dya S hated Hen

oFg8BS buf f er (control group) was inoculated into
chorio_allantoic cavities of 10-day-old enbryonated
hen eg§sor ® éggulatier lintdi ¢mibryomatedThen eggs tive HSNiakviardnfluenza

e SR TRE L i Bt 1023 25 o 120 mime,
The IC50s of TG21 against H5N1 avian influenza virus were 15.6, 14.9, and 6.8
mg/mL, respectively, with treatment times of 30, 60, and 120 minutes under 10 times
EID50 viral challenge dose. The IC50s were 17.5 and 16.1 mg/mL, respectively,
when the virus was treated with TG21 for 30 and 120 minutes prior to inoculation

under virus doses of 10 times EID50 (see Table 1 below).

In a positive control group treated with TAMIFLU®, the IC50s of
TAMIFLU® against H5N1 avian influenza in embryonated hen eggs were 25.1 and
19.4 mg/Ml, respectively, with 30 and 120 minutes treatment times prior to
inoculation under a virus dose of 100 times EID50. In a negative control group (no

drug administered), all embryonated hen eggs died.



i nfective dose) was cal cul ated based on Reed- Miench
Met hod. Eval uation of T@&1 Antiviral Effect on Avian
wo ndo7en2za i n Enbryonated Hen Eggs. One gram oPCTGRD06/045652

was di ssolved in 10 nL 0.01nol /L, in pH7.2 PBS (1:10,

| 0Ong/ L), and then diluted i #12-fold serials from

1: 10 to 1:5120. The diluted TG2 1 sol ution was

i ncubated with sane volunme of 10 or 100 ti nes EDD50

HS5N1 avi an i nfluenza viruses CV strain at room

Table 1 REFLINCE oF 26 an 1 CRN e ne R, L2

i nocul ated into chongem@kd*ant oi c cavities|of 100 EID50
10-day-old enbryonated eqgs from SPF hens| AU of t?‘le

enbr yonaiRd €99s ¥ghaydat ched @f ,3QC ;md RO RLRST edThéZO Mins

twice a day for 5 days to observé €nbryo sUrvival.

| C50 was cal cul at ed. osi ti ontrol, the
antiviral effect of Tﬁ’iﬁ‘%ﬂwlﬁ\ﬁ% an i nfluenza

VI I us s _evaluated under 100 times EIrD50] Eval uati omn
118 A\koﬁ%ﬁlﬁhﬁbenzéo%n(h%@ LDIOOVN(2Ri1¢ ken100Pa€16/16)  100% (16/16)
original stock of avian influenza viruses|CV strain
1:2fas ™ di00yt @d/110- f ol 0% €3/ ED) wi t190% @6R6pH7| POGOBEL I/t Hm 100% (11/11)
10 1 to 10 9, and then was used to infect|the chickens
149y ndstk (6d¥)oppi ng77.8% ([A&ads edOB%lIL(itl) on| 10086 (&6) mal $00% (6/6)
were nonitored twice a day for 7 days to pbserve
1:&8ur vi3‘07¢y%3/§t)e L D580%f(4/a0) an i 66l796(6/8) Vi r USBOASY 20% (1/5)
chi cken was "cal cul ated according to ani mal survival.
Eval uati on of T&1 Efficiency agai nst Avign |Influenza
L:16A CHORkEN0)4 t o BI%EDR1DI d REGEIYe (il Dkens0%E040) 0% (0/9)
adm ni stered TG&1 through dri nki ng water,| with dosages
1:330 40% @014)10 ny (G20/1Bad. dapid (voh for| e%rerssiays, 0% (0/14)
then the chickens were challenged with 2.5, 25, 250
1:640 Me9YEODED by nagm@l(0dBPPPI NY.139N@RI6E day §Blo/id)r ee
days. The animals continued to accept trejatnment with
1:1880¢ 0dp of T f, ive day er chiahd Thepo
chi ckengﬁﬁgre m@n?p?é?/ggjtvw ce@f (dozgg)f or 7%dé$g&§% 0% (0r24)
. atb ntrol a trea S car g, t ing,
L 2 . LR, e RS P eRaB ' Mo 0n9)
efficiency of T&1 drug was eval uated in accordance to
the following fornmula: Efficiency = (death date in
control group-death rate o%%eat ment group)/ (death
rate of control group) x 100% Results

TG21 Dilutions

0% (0/19)

IC50 15.6 14.9 6.8 17.5 16.1
(mg/mL)

Note: Mins=minutes; “EID50: drug dose for 50% egg infection; Preaction time of
drug-virus prior inoculation; ‘drug initialization concentration is 100mg/mL; %survival
5 /total; “IC50: the drug concentration required to survive 50% embryo.

Efficiency of TG21 against H5SN1 Avian Influenza Viruses in Chickens.

Four to six-week-old chickens were administered with 10-40 mg/head.day™
TG21 through drinking water for three days before and for five days after challenge
10 with high virus dosage (250X LD50), mediate virus dosage (25X LD50), and low

virus dosage (2.5X LD50) of infectious H5N1 avian influenza viruses. The results of
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1. Toxicity 120 hours after T&Q1 was inoculated into
enbryonat ed eggs, sone toxicity was detected at a high

waelewesenangi ng from about | COng/ mi (1: 10 di | ut PORYS1006/045652

25 nmg/ nmL (1:40). The LD50 of T&1 to enbryonated hen

eggs was 32.1 ng/nL. No side- &2fect was found when

dosed bel ow 12. 5ng/nL ( 1:80). 2. EID50 of HSN1 Avian

| fiG21énantivivel Effoetycond$ Nt aten iHlipaza airds DO chitkens are showed in
icken. en, an i gi nal .stock of virus was diluted )

Sglraéi(et é’ﬁwﬁg‘\ﬁi"@@e ?%56 cHEeRs idisd lve‘fliiga threg feyporngder @50 times

eqgss0swirali itfebtioNs GRESbeR OintRidinpe tHReAfln¥ie ne heMph RAET

El D50 of H5N1 avi an Ei%nfl uenzz;@;en erybrrnyonat e(?'vﬁen eg};js® control

waEowal Elp atayoduesto oo digh7A dowgerofisiral snfs¢tmmksuela shat no medicinal

di t. ! he tested. virus was not . )

"o Aot PAMIEL O, Sl Sr B3¢ Bfteetive BptPatiqn sgsinst the viral
chnfetteym. was 10~5 4 1/0.2nL. 3. Antiviral Effect of

T&1 on H5N1 Avian Influenza Viruses in Enbryonated

Hen EgUwe grblefior 8f MRS WaaidsO RSNt s MRat SHud 8D chickens in
\?\ﬁgs, the "H5N1 avi an infl ugnza viruses were treat ed
CP$REe

: § of 02?0, d0I mp/hordbday! WaR100%y 62(5%,68nd &NA%] A6spectively,
"W SRV e B n R S 70K B AR 50%, respectivly,

uenza virus

r es@srQbititadyL.DIY vhaltinRafistosds. MEfe svftisAPal BferefdbE2ciency of
tes under 10 tinmes EID50 viral chall enge dose. The

| €564 aRd d thy nseativg ceptral (Rg/dses) Wesspdtsmale Fignifishain(atl pevolume

. | . ' ! Utes . ]
)98 SO RREA N b R PO ARBUITE MR was s
ElmbD 2§§Z'enes'hl’bbl5@ virabellatienge dases gresdiélﬁ@r%&c gﬁﬁ%@ice BeBiden IC50
tr i th, TAVEFLUr | o} r

SBER0ET ik Bkt T hitd EADET L RS smy ks herb g (P>0.05)

Wefier 25 iR HPvifal CBAIMhge IGSPEEIIYS).Y, W th 30 and

120 minutes treatnment tines prior to inocul ation under
a virus dose of 100 tinmes EID50. In a negative control

OO0 iHY AU FrEhi e dlen Pl ST YONAL S hon, Sgs
Al'V m enbryonat ed heNi@higéectious dose

Drug and Dose 250 LDs50 25 LD50 2.5 LD50

40 mg/mL 0% (0/10%) 70% (7/10) **  100% (10/10)**

=  20mg/mL 0% (0/10) 80% (8/10) **  62.5% (7/10)**

E 10 mg/mL 0% (0/10) 50% (5/10) **  87.5% (9/10)**
Tamiflu (5 .4 mg/mL) 0% (0/10) 50% (5/10) **  N/A

Negative control 0% (0/10) 0% (0/10) 20% (2/10)

Note: ** P<0.01 compare with control group by Chi-square test; a: survival/ total

Summary

Ten-day-old embryonated eggs from SPF (specific-pathogen-free) hens and
four to six-week-old chickens were used in this study to test antiviral effect of TG21
on H5N1 avian influenza viruses CV strain. The LD50 (50% Lethal Dose) of virus to
chicken, EID50 (50% egg infective dose) of virus to embryonated eggs, and LD50 of
TG21 to embryonated eggs were determined firstly. For the in vitro studies, the
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10 EI D50a 100 EID50 30 M nsb 60 Mns 120 Mns 30 Mns
120 M ns Enbryo survival (% 1:10 ¢ 100% (16/16d) 100%

W@ 20072&27100% ( 21/ 21) 100% (16/16) 100% ( 16/ 16RCTI/ULD06/045652

100% (11/11) 100% (12/12) 100%(16/16) 100% (11/11)

100% (11/11) 1:40 75% (6/8) 7238% (7/9) 100% (11/1 1)

100% (6/6) 100% (6/6) 1:80 37.598/8 ) 40% (4/10) 66. 7%

( e/igpesoweIE(TBYnQubeted Wil differert 6ONiGRtafidh TAY 22 7% GB/120 minutes,

1%938(%8? 4‘%{‘# %fé]t%uél? (i/rzﬂ %}/e%)( ](5'? é]%@(?gnetglﬁ' fkﬁg %9 Qggéré)g/ésulraval of the

6%h ; 0
RGN ggfég/ 53) 0 g?fcéﬁ%%ﬁg%%%}izg)&we}%%w of TG21

1 V@@elce Yheoms Yiog stayhesz%lq oltigkins G¥er¢ BdiBMYst@Rd with TG21 in

N%élglﬁad%?%dn@?@%&s 81 8% Tl sdns Fter SoRiBgttays betore and

| ffvecddys nifteReatienpiedt Witk Bfused. UdsMinal SuRAvA was recorded and the
i ngculation; cdrug initialization concentration iIs

I ney;ofipg Wﬁélevﬁk‘léteél A @oege coreoldTUMIFLU®) and a negative
ErprETRELRa) LEGHRERE e i MR R R Rl sovwed that, (1) the

VlI@ﬁl@sersf T@G2 I:hga:dm rIﬁNF@uan hﬁh&nZa viegdes @ 8mbRioakeAhen eggs were
?r | stgf Wi t 1%! head dai? 1 T&1
V\ﬁ § gu Z \)‘Bstpgptnf Qyisusgp averptreated with
f t
R 148Y%0 %f) £J0 mhahdSRae télglgé‘ﬂélétgm{(] %gx a}‘fr{gg&sl ﬁgﬁ@@ ere%ectlvely,

(250X LD50), nedi ate Vvirus
V whgs 100 §H@§ E(UQ5(5XH'HM ®Yasdifeaied fratit the dsugHHNI0 and 4P0 minutes prior

.. uen Vi ruse of T&Q21' tiviral
B SHER o Rl LS HEL e hEGRt oy Bk vins in
aegbshawed heh lvere22 e lapav1 9 Al the @iyt Sl
chi ckens di ed e\%mgibhlrrl thrge da % underrgg)e% tlfrgghen th8 100 times

viERP0 ivipasst Wetes ingBlaied svith A M@tﬂne 38nandab@ rhimuteleprior to
Tﬁ‘McElLaH&# )anﬁo(zlt) rt]i?én ec?l o o}:rﬁl 1 a% %ﬂ%es:{)gdéfOo %IQ lg méﬁhead day’

dosage of vir suc
against H5N1 avian influenza virus induced mortahty in chickens was 100%, 62.5%,

and 87.5%, respectively, under 2.5 times LD50 viral challenge dose, and 70%, 80%
and 50% under 25 times LD50 viral challenge dose, while the efficiency of
TAMIFLU® (5mg/head.day’) was 50%. These results suggest cysteamine has a
strong antiviral activity against H5N1 avian influenza virus, where it can provide
similar or even better protection against HSN1 avian influenza virus as compared to

current licensed drugs against avian influenza, such as TAMILFLU®.

Example 3-—Antiviral activity of Cysteamine against H5N1 avian influenza virus in
mice

Materials and Method

Cysteamine (hereinafter referred to as “TG21”; comprising 99% cysteamine)
was supplied by Omega Bio-Pharma (HK.) Limited. HS5N1 avian influenza virus,
WYV strain, was isolated from infected chickens. TAMIFLU® (Roche (China) Ltd.,

Shanghai, China) was used as described herein.
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treatment, including TAMFLU(r), can provide effective
protection against the viral infection. The protection

WoR0T@2e7Agai nst HSNL avi an influenza virus i nPCHUSI0061645652

in dosages of 40, 20, 10 ng/head.day was 100% 62.5%
and 87.5% respectively, under?42.5 tinmes LD50 vi ral
i nfectious doses, and 70% 80% and 50% respectively,
under 25 times LD50 viral infectious doses. The

'. fc ofT(321 nd of
i 0l S s ! I aI 7 Snee .1111%ce(mLD50)

fi I
190 B A Bl g 15

urlerey dikteed: Witk BSwsdourrfoéd Sarh:atf¢ré1@leltmmsé135 tda:1280). Six to eight-

p ik 46 B e YRR ncR o sl s M of 1%
( BodidmOBhrbulifiey a8 themERotdPREd Wy atopphal keag edlﬁﬁédeSHSNl avian

(Table 2). Table 2-Antiviral effect of T&R1 on
avfenza ey siraindntoneachiraausa’s\viasall cavityeqr Fol.& ndos dor each

(o 89 ShRs 265 FehiGR, F) o138 g AT, 748 coleutaed

( @Aésa)orﬁma/odea&h bO)mité with. thReZd-M)ehth Me@m/ rlehéJ%s&l&y ihBikcate that
50% (5/.10) .** 87.5% (9/10)** Tamiflu (5 n) 0%
8‘761 lgﬁ%f {hsymigy were QyoninNjag bidiwiws éﬂhwbgroe% 1(0(% nrot}xedo,%o virus
* * h
38 618 0 55 T 0081, i s i
Slgmmr ywnd Rvday thel H: 1880 e atilator gosipt r @he SPEDS0 of H5N1 avian

f k-ol d
I T b I A A 7
effect of T&1 on H5N1 avi an i nfluenza viruses CV

strain. The LD50 (50% Let haI Dose of virus to
c Aihetapenticgolpnd CGysigama g ayian infiienzavitus

\i/en?eytczl)e?nﬁ e}’5 rmn ed§q‘1 Qgﬁ R;P%gs Oﬁ(p;\gzer% r?t”v t?‘fgmﬁ (%EWF z'ﬁeag’?&% groups

tﬂEl/l masemdWEBE phe- ndgﬁtﬂ%t(&ﬂtrwtéd) ordtfogr &dtp, and one positive
30-120 m nutes, respectively,

on TG 2 1 for
REAFHEL Bish Gerirel Saupven dRirie im e Gaue. At pememssthetized
S YlaVink@nuQuldNRjection of 1004l 1% sodium barbiturate, all of the mice were

inoculated intranasally with 10 times mLD50 H5N1 avian influenza virus in 50uL
PBS. Within one hour after infection, the animals was treated for 12 days by oral
gavage administration with TG21 at a daily dose of 4.8, 2.4, 1.2 mg per mouse in T1-
T3 treatment groups respectively, TAMILFLU® 0.3mg per mouse daily in the
positive control group and same volume of PBS in the negative group.

Mice were observed twice a day for 14 days for clinical signs of infection and
for survival. The protection rate of TG21 against H5SN1 avian influenza was
calculated and the significant differences between the groups were compared by Chi-
square test. For example, the equation for identifying the protection rate (%) = (death
date in control group-death rate of treatment group)/ (death rate of control group) X
100%. Results showed that the protection were 50%, 70% and 10% in TG21
treatment of T1 group (4.8 mg/mouse.day™), T2 group (2.4 mg/mouse.day™), and T3

group (1.2 mg/mouse.day™), respectively; with a 0% protection rate in the negative



enbryo. The 1C50 (the drug concentration required to
survive 50% enbryo) of TQ&1 was cal cul ated. For the in

wo rao/0e20i es, the chickens were adm ni st ered RET/OS2E045652
in high, nediate and | ow doses of ATV through drinking
water for three days before arid five days after
chal |l enged with viruses. Aninmal survival was recorded
aregntrolegrefp aud @G0% prbtadtion ratasn theglosiive (TAMIPDEI®) at@trol group.
conRtrol., (TAM FLU and.a negativV trol (no dru
el ikt s 21 8Pt (B89, Beubip F<08D), ana 13
s heywd(F<als) diffored Bigniffeatisy %mTfﬁ’g@inatﬂé'n@%tiv'é%trglv %%Gp. These
influenza viruses in enbryonated hen eggs were 15.%,
14esylts gndicatgyihat TGR b bpee strang antivishleartivdy agaies HEINBSvian influenza
Vi yer reated with TQ1.for 30, 60,.120 m nutes
prviﬁll([)ig ?1?0 i ﬁglc%ﬂl%ﬁﬁ tglﬁ tregtinegt ot gyiqgniligrza, yiral thfeetiond
respectively, when 100 tines EID50 viruses was treated

with the drag for 30 and 120 nminutes prior to '
i nocul atl paentspatentamicatiomsamdpublicytiengapfesed KeMicited herein are

avi ' | US jin. e nat ed. he s. were
S, U5 RR G, WSRO AR, TR9RSIBI .t e
EleRiat they asant irorsistantulbidt the explidit EAMiTHs U tis Escif@Qtion.
and 60 m nutes prior to inoculation; and (2) the
efficiency of T&1 in a doses of 40, 20, 10

/ heagk ' v oRf ' : :
B gcodt SBH e aRRiod BRIy GO pried i
gars ey iHesiradve pumioyss enidend 2hd varives nlddfikationsabr changes in light

R G RT e REser B o Pt SR st B e R frebiied within he
TApit bbd( ﬁﬂrv{eﬁf‘@tﬂi@aﬁplwoﬁ) was 50% These results

suggest cysteam ne has a strong antiviral activity
agai nst H5N1 avi an influenza virus, where it can
provide simlar or even better protection agai nst H5NL
avi an influenza virus as conpared to current |icensed
drugs agai nst avian influenza, such as TAM LFLU(r).
Exanple 3-Antiviral activity of Cysteam ne agai nst
H5N1 avi an influenza vinms in mce Materials and Met hod
Cysteam ne (hereinafter referred to as "T&R1";

conpri sing 99% cyst eam ne) was supplied by Orega

Bi o- Pharma (H K. ) Limted. HS5NL avian influenza virus,
W/ strain, was isolated frominfected chi ckens.

TAM FLU(r) (Roche (China) Ltd.,



Shanghai, China) was used as descri bed
herei n. Eval uati on of 50% | et hal dose of H5N1 avi an
WO pdorex2za virus in mce (nmLD50) HS5NL avi an i nPCT/ER086/045652

(W/ strain) stock solution was initially diluted 1:5
and then diluted with PBS i RB9four-fold series for 5
dilutions (1:5 to 1:1280). Six to eightweek old femal e
m ce were anesthetized by Qlatwsanuscul arly injection
| OO L of 1% sodium barbiturate and then inocul ated by
dropping 50 L diluted H5N1 avi an influenza virus W

We chithal n i nto each nouse's nasal cavity (n = 10 mce for
each dilution). Animals were nonitored daily for 14
days and nLD50 was cal cul ated based on the death of

m.,ce, W t.h e. Reed- Muenc thod. The.results indicat.e .

* HacA Hisaiod 06 G M Etepti Seselioni mtliod opripts digenosing
a subfbct WithQhe gir@UfeckiBfif dnd ddsinibtedBg\th thS sithiddd tah (BeBiRURnount of a

25% in the 1:80 virus dilution group, 86%| n the 1:320
cystegming soPPd.- on group, and 90%in the 1:1280 virus

di lution group. The nLD50 of H5N1 avi an influenza (W

strain) was 10 2 1509/0.05nm or 1:141.5 :

di2l urieanétBodSactordizen apuimt i, Gvieadie tIaf vieM ShRaton e sklected from the
mce jnfected with avian influenza virus Fifty femal e
IOUp; QOASIFRNS QbeRYaR| iUGREA WIUsSE:t cleneNipIsesir dsipesviruses; human
: 5 t Tl nd..;: negat. | . ST
il AR sl el Tl BB U s, i
togavirgsevEEthofryxpviren booyavgnsesprhabd dvirués; and parbimyeadtuses.
group. After being anesthetized via intranuscul ar
injection of I OOM 1% sodi um barbiturate, all of the
NBC eTheahiehdd) @6etraingdo bRl 2Nahadely thdishibiediUs irlBB&d WihaP1east one
HSN1 avi an_influenza virus in 50 L PBS. Wthin one
of thengigkp gPpEstingeeatippinfluehzs wmiwnsumesiat ceguretivitisy gddroenteritis,

T TN Y —
Barr viregt HPW tgpe3ups55) qapesiruyeB)g, daibd fakfoviru) SMVIRR! rotavirus,

nouse daily in the positive control group and sane
aquareOyiiysee COKIVIBHSS $1HCTONEUS, er&H{qVVéS:ghWEQVHWF;C eosgaprus and torovirus,
. ot . f 4 d . clinica i an f .
pesi PEEARAL 05t 1684, LOha G NEE LA B3P0 Clvinse,
Thogore? vimgai Hentavisd] Neiramiras)f Iphisboairvgs rebibe ubvated ephéinerovirus,
. ahe silgnisii cant differences between the groups were
vesICUl IS WEYSP YIS sTIPUPLYIUS: For exanpl e, the equation
for identifying the protection rate (% = (death date
in control group-death rate of treatnent group)/
(fedis mqh@(? a¢coedng totlaigh duphick comprises administering at least 0.1 mg

of the cysteamine compound to the subject daily.

5. The method, according to claim 4, which comprises administering between 2 mg

to 3,000 mg of the cysteamine compound daily.

6. The method, according to claim 1, wherein said cysteamine compound is selected
from the group consisting of cysteamine, cysteamine salts, prodrugs of cysteamine, analogs
of cysteamine, derivatives of cysteamine, conjugates of cysteamine, and metabolites of

cysteamine.



100% Results showed that the protection were 50% 70%
and 10%in T&1 treatnent of Tl group (4.8

worgiomoeze2 day 1), T2 group (2.4 ng/ nouse. day 1PCT/HSDOTBIS652
group (1.2 ny/nouse.day 1), respectively; with a 0%
protection rate in the nega@?vecontrol group and a 60%
protection rate in the positive (TAMFLU(r)) control
group. The protection rate of T&1 in the Tl group

ar'rs SRt Py nhn L Rafrtid s ngminesl i cysteamine

hydroehiatide br gys@@ﬁlmérﬂ% hatesul ts indicate that T&1 has a
strong antiviral activity agai nst H5N1 avi an i nfl uenza

virus as an i deal drug in the treatnent of avi an

i if | r at en at.e
agpl ?@é;fl% E[)nsd %C"Oa‘? E?I gaélpl r}’ghqrép \dfeﬁlysf e E?IPB‘Hmd is taken
orallyhepainteallg, ﬂl@t@ff@ﬂﬁﬁ@redmﬁb{mﬁﬁfuﬂr@n Cﬁ‘aﬁﬂeﬁﬂaﬁlf via buccal route,
entirety, including all figures and tables, to the
Su‘W§WF%W¥%FHQV1%@EO%%WY|nconS|stent with the epr|C|t
teachings of this specification. It should be
under stood t hat the exanples and enbodi ments descri bed
h9r elﬁn magthod cfor rédusiipr tiei seveiityl HORASLY NWry d@tlod Bt complications
s nod atlogéﬁor changes in light thereof wl|
assocj s‘ﬁ astt "ﬂ Cliom, ddigeeiy gy |I%?§h?dwcqrﬁﬁﬂwtdlmemag@ subject with
the vidAl m&%hyﬁlegnd%&hhﬁkté He! dub
application.d al ns Vr\gfgcﬁ)g% m 1?éagaﬁn£fﬁeh§% of Oﬁl}eaﬁ?rﬁ;&swamme
compeung; r al i nfection, wherein said method conprises
di agnosing a subject with the viral infection; and
adm nistering to the subject an effective amount of a
CYS! Faginitthodp Hiwébt[iﬁ'% tlclaihl® WiRdr&iadhe %Yﬁ%fébﬁ@l fs‘%el%&t@ﬂ Bom the
1, wherein the viral infection is selected fromt
groupg W@Hﬁs@%s@%t PHg ofnflpenzen ‘i’lmsrstuerazlammmua%s ,herpesvmlses human
u es human onavi ruse
papil SN IR o MLAE T (A HARS; BTG PERE; SRAIES favivius
to gavmmesmmmbmyseﬁrusf bafaviriges; rhhi@3wiuEdsS &8 paramyxoviruses.
ort honyxovi rus; bunyaviruses; r habdovi ruses’ and
par anmyxovi ruses. 3. The nethod, according to claim 2
w'pf:r%e hdlfod YRl g tS { v
he group coORsi st |&1n ofClag]\;/le@h%ﬁ %gjr?gstélbi/eg?ﬁ inf0fa Sih at teast

one qfnéhmgmap congistmgt IQfI tavmsn gﬁhienﬂee ntieus, t pﬁeumoma conjunctivitis,
tis,..acut aem) ic.cystitis,
sastrofil ‘%{eih%fy}l%@ R BGRIOE I5gE Furtch: pagmss sEB@EéiVHUS Bafipella zoster

virus, \Eﬁsttﬁl-Bl‘:tEWﬁ'ﬂépQﬂ’\l'tﬁs"_bs 185 VeI EHRusBE o, (S‘a%fﬂengarvowruS orbivirus,

parvovirus, or bi vi rus, rotavirus, aguar eovir
rotaviiug, @ﬂW?%mSe SO BYVEYE.r glsterowhum oxhlmqysms,h éapmtwmsus:pronavnus and

torovifu8/ 8&@1\(/ r[lé.'ﬂshe%%itlst @r—l?lye {Iﬁ!&s’es, alphavirus, rubivirus, 1nﬂuenza A, B, and C

viruses, Thogoto virus, Hantavirus, Nairovirus, phlebovirus, rabies virus, ephemerovirus,

vesiculovirus, measles virus, and mumps virus.

12. The method, according to claim 9, which comprises administering at least 0.1 mg

of the cysteamine compound to the subject daily.

13. The method, according to claim 12, which comprises administering between 2 mg

to 3,000 mg of the cysteamine compound daily.



petsivirus, hepatitis CIlike viruses, alphavirus,
rubivirus, influenza A, B, and C viruses, Thogoto

W@ R0as622Hant avi rus, Nai rovi rus, phl ebovirus, rB@I/ES2006/045652
virus, ephenerovirus, vesicul ovirus, neasles virus,
and munps virus. 4. The nmet®®d according to claim1,
whi ch conprises admnistering at least 0.1 ng of the
cyst eam ne conmpound to the subject daily. 5. The

thad, according.to,claim4, whjch.conprises )
o B ShaRabe S oG b, whd i Trmaaeompound is selected
from €HES £ B chEsiRBRIWIStctiRineY cyfeaniRe sATRL BRﬁm%%CcﬁOJ fe%?ir%? analogs
claim1l, wherein said cysteam ne conpound Ts s€lecte
of cysteaminehalegyyiNgs cafneyssaaimine, ofoningstee aohi Pysteamyine,eand mestabolites of
c ﬂe%g{%s, prodrugs of cysteam ne, anal ogs of cysteam ne,
y errvatives of cysteam ne, conjugates of cysteam ne,
and metabolites of cysteam ne.7. The method, according
to claim6, wherein said cysteam ne salt is cysteani ne
hyldr odie ompdred caccending deri dlaimp A ds pihgrein tBe cpsieamitehoatppound is
| ' .i{égﬁ[ ' ai d cysteam ne conpound
CySteiﬁgﬁtg gg%ﬂ%g%lﬁ)gflﬂ)/ﬂ%%gﬁ r éﬁ’l&téi ntravenously,
i ntramuscul arly, transdermally, via buccal route,
syhcut aneously, or _via supposifory. 9. A nethod for )
r ﬁgu;‘ﬁ fwgm?tﬁ@d,saéﬁ%qdma/eo Slaife s Wh§reingiaidy ysigamipe epmpound is taken
orallys OPRbAEAIY ONBtrAFiBEL! SHmhhiuBryi M fhnd | op;
)ﬁhgﬁgin Sgld ﬁéthog gonpf%%esug?%bngépggggﬁ§tb?chuaml]Duw’
subcuynepusiher viarsappésitoect i on; and admi ni stering to the
subj ect an effective anmount of a cysteam ne conpound.
10. The method, according to claim9, wherein the
vilralA infeiiest o8 Rrehfing ShRstbAY abdoRMkdd ®itl "OUP GRRSHS, Wirein said
of avian influenza viruses; adenoviruses;
methade poyaRRises Hegnosingnasubiagti Withnthe i vitsd dsfectiomvand rdmisstering to a
: [ el Lruses; coronaviruses; flavivirus;
et e A L D AR i avi r uses.
r habdovi ruses; and paranyxoviruses. 11. The net hod,
a(igorl_gipng éo claim 10, wherein the subject is infected
witth T3¢ Mehed, agerrdie torrdatg blupviseniathe Vi iafection inselected from
the grdtp UBAZ&ing ro!f'saviﬁﬂ GHIREN-E viryak. Y gﬁ&k)\(/!iﬁlée%' herpesviruses; human
_gastroenteritis, pharyngitis, acute haenorthagic
papillemgyviuses;, pasroyessesi npdogkrusdsy Ugicomavinesek; acoz@sivirises; flavivirus;
virus, -Epstei.n-Barr virus, HPV t ges 1- 65, parvovirus
togavigses, Oétgﬂ%;(éo}ggﬁ;, \l,tilylaﬁg\’lsea;rr@p qQviases; and paramyxoviruses.

19. The method, according to claim 17, wherein the subject is infected with H5N1
avian influenza virus, pneumonia, conjunctivitis, gastroenteritis, pharyngitis, acute
haemorrhagic cystitis, herpes simplex virus, varicella zoster virus, Epstein-Barr virus, HPV
types 1-65, parvovirus B19, canine parvovirus, orbivirus, rotavirus, aquareovirus, coltivirus,
enterovirus, rhinovirus, hepatovirus, coronavirus and torovirus, petsivirus, hepatitis C-like
viruses, alphavirus, rubivirus, influenza A, B, and C viruses, Thogoto virus, Hantavirus,
Nairovirus, phlebovirus, rabies virus, ephemerovirus, vesiculovirus, measles virus, and

mumps virus.



rotavirus, aquareovirus, coltivirus, enterovirus,
rhi novirus, hepatovirus, coronavirus and torovirus,
w@edaogioga2rus, hepatitis C-like viruses, al phavi PCBDS2006/045652
rubivirus, influenza A, B, and C viruses, Thogoto
virus, Hantavirus, Nairovird%, phlebovirus, rabies
vi rus, ephenerovirus, vesiculovirus, neasles virus,
arfd. nlhepaethpd.uaccotizng Thelaimetl Aowhich compdisexgadminitaiog 8 ,least 0.1
ich conprises adm nistering.at least 0.1 ng of the
me of B FUERHES Ruldotbe ibieDdiPect “aai 1y, 13” The
nmet hod, according to claim 12, which conprises
admi ni stering between 2 ng to 3,000 ng of the
cydt daainteshasloagsotding tra¢lrimn 20, whithecaorepiivres padmoisiendhgigptveen 2 mg
[ m wherei.n sai d cysteam ne conpound is sel ected
to 3’Oﬁ }r)%&rﬁ ?fﬁdée 8?326&81“&%%0%%‘%‘1‘%&%@?- cyst eam ne, cysteam ne
salts, prodrugs of cysteam ne, anal ogs of cysteam ne,

derivatives of cysteam ne, conjugates of cysteam ne,
ard- néhapesthed saceprding te ifime7,18hergine saigt dystgamine compound is

j ' ' steam ne,co un .
seleotBE FORENEnbh CHSlIhe or SHIGEE SOERBUR RETABeREPE S eamine
analogsof cilsamirteh detivativenofieyrteahming lcahjipftes vheyselamis@iadd metabolites

fovd st.eam ne conpound is taken orally, parenterally,
OLCYS9f B enousl y, intranuscularly, transdermally, via
buccal route, subcutaneously, or via suppository. 17.
A nethod for treating synptons associated with a viral
i ABecilhormetgdr @icardinzg do ndaino A2 ¢ eipreirs dke diystgmaiiengpmpound is
ubj ec i,th.the viral infection; and admnistering to
CySteagmg% g}”%'g‘\f%%%dee?rfcé’gtem@e %f a cyst eam ne
conpound. 18. The nethod, according to claim17,
wherein the viral infection is selected fromthe group
c 8ths iTde imprghask ageprding iterFlaine 17 awhereinssadd cysteomuné compaynd is taken

h I fuses: papi i,f USes; .parv,ovir.uses;
ey SRR AT P b T BRI L Pl v
subcutang@usiy, usea sugpdshieryy xovi r us; bunyavi r uses;

r habdovi ruses; and paranyxoviruses. 19. The net hod,
according to claim 17, wherein the subject is infected

Wbt h Ho Nk el oy g)ﬁédéﬁﬁﬁ? the " Hével ﬁf‘eﬂw&* % viral in{ection-related
conjunctivitis, gastroenteritis, aryngitis, acute
compliraéiner wheaejh saidysethod somprsqsegnshistplisg tova sulgect \aardfeetivetamount
of a o esatmer ch rus, Epstein-Barr virus, HPV types 1-65,
5{) rvd’\jﬁ?ﬁ%pog?g', cani ne parvovirus, orbivirus,

rotavirus, aquareovirus, coltivirus,

26. The method, according to claim 25, wherein the viral infection is selected from
the group consisting of avian influenza viruses; adenoviruses; herpesviruses; human
papillomaviruses; parvoviruses; reoviruses; picornaviruses; coronaviruses; flavivirus;

togaviruses, orthomyxovirus; bunyaviruses; rhabdoviruses; and paramyxoviruses.

27. The method, according to claim 26, wherein the subject is infected with at least
one of the group consisting of HSN1 avian influenza virus, pneumonia, conjunctivitis,
gastroenteritis, pharyngitis, acute haemorrhagic cystitis, herpes simplex virus, varicella zoster
virus, Epstein-Barr virus, HPV types 1-65, parvovirus B19, canine parvovirus, orbivirus,

rotavirus, aquareovirus, coltivirus, enterovirus, rhinovirus, hepatovirus, coronavirus and



enterovirus, rhinovirus, hepatovirus, coronavirus and
torovirus, petsivirus, hepatitis Clike viruses,
wW@bk@hasi2rus, rubivirus, influenza A B, and C RECT/USHEE6/045652
Thogot o virus, Hantavirus, Nairovirus, phlebovirus,
rabies virus, ephenerovirus3Ovesiculovirus, neasles
virus, and nmunps virus.20. The nethod, according to
torovgtus,i pﬁtslvlruwwhcpﬁltxsoﬁﬂﬂqesxemseaj ralphiasires, imbivaris,| i@AsénA. A, B, and C
am ne ¢ ound t e. subj ect daily.
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vesicaldfirhd sﬁeeélemlr@@tammnﬁas%uko 3,000 my of the
cystean1ne conpound dai'ly. 22. The method, according
to claim17, wherein said cystean ne conpound i's
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mg of thelcpgteaniiae colepbiat ﬂo\tﬁés&)‘jec@ﬁﬁlyeam ne, conjugates of

cysteam ne, and netabolites of cysteam ne. 23. The

nethod according to claim 22, wherein the cysteanine

p h os E?%étﬁ%ﬁﬁééﬂ?&%ec? F}llaﬁ'ﬁi 5@2‘%&% ?L,(%rglpli?sres %ﬁ%ﬁr}eﬁ 1:}ng between 2 mg

to 3 Oﬂﬁem@oﬁthsaymiemﬁe eatipovendataiipound is taken orally,

parenterally, intravenously, intranuscularly,

transdermal Iy, via buccal route, subcutaneously, or

Vizg S Y d-£ o0 v ' he .

dogel apoanthaYacctiind AR bnBloR Sl Biihitng poppound s
select\eﬁé‘rogi thesgrpep nestsistidg ©f mpstemmea@steanﬁﬂeesalmgplbdr@s of cysteamme
andog B Séean effgctlve g nt .of a cysteam ne caonpound.
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ofcyuﬁm@helnfectlon is selected fromthe group consisting

of avian influenza viruses; adenoviruses;

her pesviruses; human papil | omaviruses; parvoviruseS'

r aQVvi c e cgponavi rus aVl i rus;

ooy e aRethB S U5 i B VR G B eybleiind EoiFpound i
cymemnmbﬁy&nmueﬁéeoﬁ@ﬁ&ﬁﬁﬁmmmmepmm&ses. 27. The met hod,

according to claim26, wherein the subject is infected

with at |east one of the group consisting of HS5NL

avba

gagt T o R AGe ot Ro BRI Ve O YAGHAE frupound is aken
orallyg nytrsmtm@llyh enpe@nsusip,l eixtramnseslartyar ﬁrmldémnaﬂ;@t @i buccal route,

stein-Barr virus, HPV types 1-65, parvovirus
Subcuéfﬁ?uspaﬁf)ﬁlé‘ SHBRFS at\‘?i( Y us, orbivirus,

33. A composition comprising an effective amount of a cysteamine compound for

preventing a viral infection and an antiviral drug.

34. The composition, according to claim 33, wherein the viral infection is an avian
influenza virus; and wherein the antiviral drug is selected from the group consisting of

ganciclovir, acyclovir, foscarnet, amantadine, rimantadine, and oseltamivir.

35.+ A composition comprising an effective amount of a cysteamine compound for
preventing a viral infection and a pharmaceutical material for treating symptoms associated

with an influenza infection.



rotavirus, aquareovirus, coltivirus, enterovirus,
rhi novirus, hepatovirus, coronavirus andtorovirus,
w@eagiogi2rus, hepatitis Clike virases, al phavi POBUS2006/045652

rubivirus, influenza A, B5 and C viruses, Thogoto

virus, Hantavirus, Nairovirds, phleboviras, rabies

Vi rus, ephenerovirus veS|cuIOV|rus nmeasl es virus,

and munps virus. 28. The nethod, according to claim

2 Ich conprises admnis . egst

18- o SoRlond s 6 St st B vt bGPt an avian
influéiRh hﬁﬁhs a0 ihlertin ttRe ChlARA Ay r

adn1n|ster|ng betmeenq% ng(%gm% Oog&#gpmpéeﬁgéd from the  group
COHSI@W Oh MMiEISSRHO mmolcrapa,yexpsaora:ntse angiphroadtics,a exadgediong and nasal
chcm%%ﬁﬁh?’n125 wherein said cysteanine conpound is

cted fromthe group consisting of cystean ne,

cysteam ne salts, prodrugs of cystean ne, anal ogs of

cysteam ne, derivatives of cysteam ne, conjugates of

cysteam ne, and netabolites of cysteam ne 31. The

met hod, according to claim 30, wherein the cysteam ne

compound i s cysteani ne hydrochl ori de or cystean ne

phosphate. 32. The method, according to claim 25,

wherei n said cysteam ne conpound is taken orally,

parenterally, intravenously, intranuscularly,

transdermal |y, via buccal route, subcutaneously, or

via suppository. 33. A conposition conprising an

effective amount of a cysteam ne conpound for

preventing a viral infection and an antiviral drug.

34. The conposition, according to claim33, wherein

the viral infection is an avian influenza virus; and

wherein the antiviral drug is selected fromthe group

consi sting of ganciclovir, acyclovir, foscarnet,

amant adi ne, rimantadi ne, and oseltamvir. 35. A

conposition conprising an effective anmount of a

cysteam ne conpound for preventing a viral infection

and a pharnmaceutical material for treating synptons

associated with an influenza infection.36. The

conposition, according to claim 35, wherein the vira

infection is an avian influenza virus; and wherein the

phar maceutical material is selected fromthe group

consi sting of antitussives, mnucolytics, expectorants,

antipyretics, anal gesics, and nasal decongestants.



