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1 DESCRIPTION MATERIALS AND METHODS FOR TREATING VIRAL
INFECTIONS WITH A CYSTEAMINE COMPOUND 5Cross-Reference to
a Related Application This application claims the benefit of U.S.
Provisional Applications Serial No. 60/740,584, filed November 28, 2005;
Serial No. 60/810,773, filed June 2, 2006; Serial No. 60/818,885, filed July
6, 2006; and Serial No. 60/847,020, filed September 25, 2006, all of which
are hereby incorporated by referen@HEHARENTEQITety, including 10any
figures and/or tables. Background of the Invention A virus is a small
parashbATREYRS ANDME HIRRINZOR BREAIIGKIRA INGEMTIONS
coat. Viruses can only YéTidafe®Y STEAN] NEs (O8PROIUNDSt cell and 15
directing the host cell machinery to produce more viruses. Glycoproteins
(located in the protein coat) mediate the adsorptlon to, and the penetration
of, the virus into suscepfiliishBstcrenie @ edasppteatiansified into

broad categgji Bﬁéﬁ%@@l&'{}ﬁstiﬁ%%ﬁéﬁh“ﬁ% Pro@@gﬁglo g;?gcgt%ﬂé%enal No.
replication and the ﬁathwa y which mRNA Is produced. In eneral

viruSEEMA S bit W@N%agwélr%f‘é}?étﬁ%é%&mgmeﬁéﬁ thwe 2, 2006;
Pucls&lag%caw@ﬁs?egj %i'liééfﬁqlﬁd@'@f@%@'%ﬂg(li}enal t(liap@gﬁﬁm’ﬁ \ﬁ@'sﬁleg September
am ype (also classified as Classes | and Il viruses - See
Harégy Zﬁog%\F %‘8?&&{1’1‘5? keutbis iBfogy s i EffrsRcaAn et gutiegk including
and fhgrfipary {2000 bhwlude adenoviridae, herpesviridae, poxviridae,
25papovaviridae, densovirinae, and parvovirinae. Virus families typically

classified of the RNA type (also classified as Classes See Molecular Cell
Biology) include birnaviridae, Bedviriviael efstoyindegiarterivirus,

caliciviridag, coranayitidag %u?a\sﬁmdo%@lsm?g DAVILARE, JRMIIAE DIgA) enclosed

polioviruses, bornaviridae, tiloviridae, paramyxovirinae, pneuinovirinae,
rhab@ GaielgE Bgmya\ﬂﬂ&gg cahenly replicate by infecting a susceptible host cell and

directing the host cell machinery to produce more viruses. Glycoproteins (located in

the protein coat} mediate the adsorption to, and the penetration of, the virus into
susceptible host cells. '

Most viruses are classified into broad categories based on the types of nucleic
acids formed during replication 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.

Importent virus families of the DNA type (also classified as Classes I and II
viruses — See Harvey, L. er 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 III-V], See Molecular Cell Biology) include

birnaviridae, reoviridae, astoviridae, arterivirus, caliciviridae, coronaviridae,
flaviviridae, picom_aviridae, togaviridae, polioviruses, bomg,viridae, filoviridae,
paramyxovirinae, pheumovirinae, rhabdoviridae, bunyaviridae, and
orthomyxoviridae,

Influenza, commonty 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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30orthomyxoviridae. 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 2 known influenza-type viruses

which affect human beings: Influenza A, B and C Influenza A viruses have

been isolated from many animal species ia addition to humans, while the
influenza B and C viruses have been found to infect mainly humans.

Sinfluatea Hihsesatepe viahopedvich sefecontainimdeiegatividfluenza A, B and C.
sinolesanded RNAS whishias seqmented-and shoapsidried 106, agaiion to
influenza’virus enve?ope Is characterized by the preysence of WG surtade
glycbprodesnsyinémiggiufinanzanB reedr&hmmidsesehTiee influ dhrad A@nd@®t mainly
virio%l%erte pleomorphic and are usually 80- 120 mu in diameter. The
influenza C virion has many distinctive properties and is 10thus
distinguishé&flirenrattyeresos aise retadebadaric B vicioHsning wifabing single-stranded
V'f%@ﬁ&&t%ﬁﬂﬂeJt%sggge%gtai%&aﬁdneﬂema&éae-,méqnﬁafa% s envelope is

lungs). For example, in on with influenza A or B often can cause a

highRreepigiiedsoudie PedsiegoRf ile 8 IRfacRYSIRTeEiRY: dsmspglutinin and

inclydes:the fallewingsunntamsafenes Reasache, HRMRassiCatibee usually 80-
extreme), dry cough, sore 15throat, nasal cor:ﬁ%stion, and body aches. .

Itis SLHimEdR HRRTon S DIHRERR it BB SN UsUnHOYR Htspsiics and is
20%itafs\diSirgsidedtforg didribrehzalradhiyaat Biieionajority of this

population generally recovers in gne to two weeks..In.some cases

however, c]g'r%%ﬁflca i%lr%sg%ﬁﬁgncgémﬁgﬁ’pé%%rﬁl%%éﬁ nl}‘élé't%ﬁ (a "og%se’ throat, and
persiungsit higgnestangkléoinentactinigh 20fveniplidatons fedientianfloause a- highly

Inclyde: BRISONSANET R VSRS OhiAds:. ChifHRAged AL S MARYSincludes the

women more than 3 months pregnant, persons living in a long-term care

facilfglleminstisuRptopar sEnEiy Radpebaidirrdares| (FJ. BE IGRE)QofBitRayeh, sore

diabmgtz%ygpg&%@qammgygmz Pneumonia, bronchitis,
encephalitis, otitis media, rhinitis, and sinusitis ar‘% only.a few examples of

complicatidh&treipais Hemmahons GhRGeRsamnRe dH G ot er, PR 10% to
can ogkeigniediéalth propleinfiwnrseabioyexanifie, people witkhis population

aSthrPr?eP %)éggéll‘%r}%eogg t&)m aoa;[;[f%e I%.S %hélgxﬁg %‘éé‘,vﬁo%'}gv@’c%% ications can
peofie With chronic congestive heart failure may have worsening of this

conditiesn fileat isntrigfersdbinfeeifin. Afbavepeeons aiolisBesHOBkpéapkentracting
per yeaninine. rited Riaes: RO A0 Wersa. ARtk bF4Q0QBREYPREd 6 to

have to'be admitted to the hospital as a result of the infection. Thus
influh RS sBOMENIeTR D8R inaetis P RSB e aBMIviBa it b Lkt care

hosgitalizatiohandbyisisdashemitRicane: prViIRIS: Feexay piedhighs, Aiabetes,

or weakened immune system. Pneumonia, bronchitis, encephalitis, otitis media,

rhinitis, 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 1s tnggered 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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rates of hospitalization are often observed for subjects over 65 years of

age and also for children less than 5 years of age. ~ Furthermore, the

spread of influenza virus through a population can result in epidemics,

which have considerable economic impact. High rates of mortality were 5
observed due to influenza infection duringihe influenza epidemics of

1957, 1968 and 1977 (Fields Virology, Second Edition, Volume 1, pp.
1075-1dHer HRpM)izResiodicaliyerthndaiieazn s ganse S8 Wardyige: and also
epidemic..For example, the inflyenza pandemic of 1918 reportedly caused
aboioﬁ I?Bie %&W&Wﬁﬁ@&nd about 500,000 deaths in the United
States (Meticdiddioieptato gyrehd witnBakiion vkt thisensity: ebipelktsn can result in
Medical Branch at Galveston (1996)). Influenza yir ar .
orocSRT, VA e T S e S SR SIS qrappatgtty wer

(alsooksaved dsedroplftapreadidhan dreingldasellvehencpolayicrpa By 1968 and

sneeging. infl jru emRaiA_su in the. air,|
s L e TN L S
are rapidiarsctibetdelBeaBtanie ransre stapoldveoe eprdanifrusisarexample, the

survie e 2 4AR RN AR NS, SRRNIRURKSISIHIRCSS AfiotelRRARNG dwide and

receivers, computer keyboard, doorknob, kitchen countertop, toys); 8 -
hourd8H B Pafhethinintidsubndad firdemiMadical Misraiology. Nigitp Edition,
"Tregtmnendiaf dpfluenzricirae MiahGREGHsdRUMgdBHUCation from the
Pharmaceutical Society of Australia,” Paragon Printerg, ﬁustralasia, ACT .
(2002)). 2#%’&%‘1 FHEtRBH TS RFSA R T FEE R e oS TheMBAf8 porson via
contesspirdtbrinfeapbdsajabor keoespisaderylcrepled) fietsor-tol@arsonhen coughing
cont contact with.contaminated.items (i.e., tissues soiled by infected. .
o O R T N TR S0 M MR Bepirony
respfihr_an#ys é@p&e@gaﬁ Sdenrsihehly senstizcdayhbeferd arp_éanécﬂy imactivated at
eXp%iﬁ?&%ﬁ&BﬂH&W@sfﬁ@Fﬁﬁ@mﬁ% sSSP 25 GRROHE §9rd, non-porous

transmit the virus to others for another three to seven days after the initial

appERiareE(of siflsBhovs 1SFINE Ry EribFEhoral ciarekaphitiighen countertop,
transswih {rendics Jardemg epdhan-saver davad S pigmseaendentatite Muir, P,
presented one to foyr days after. the vitus enters the body. In certain

Cheod % BeFbonttar BT HERod e 0 o B WEor kG D fom e
symphamsc@uragIbisctynef thoseapersMasgan BtilitnanshoiithiessQva (s 162002)).
oth . F t il f venti “influ ' io

ano el TS 1 B AV TR BURMER BAR 0 SRR B oo
infe 8HEAMSCRESRII Ao CAIABGHh AsEPahtiviralsaie arewasnsaHek Withvientaminated

drugg(aantasing smaniding RaGOREIRMIVE: iRvEESY). approved in

the United States and are commercially available for use_in preventing or
treating infliarsa i R drRilurizeTHES o ASHITHIRR, AtRRLRR CaRrQgfists early as
effestivedaherefoseth prepiractpatiynowhichfluenza-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 afiter
the virus enters the body. In cerfain cases, a person can be infected with the flu virus
but demonstrate no symptoms. Duning 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 infiuenza infection include
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5 may allow influenza viruses to develop resistance to both compounds

rapidly. See U.S. Patent Nos. 3,352,912 and 3,152,180. Other

compounds reported to have activity against influenza viruses have been
disclosed in U.S. Patent Nos. 6,271,373; 5,935,957; 5,821,243;

5,684,024; 3,592,934; 3,538,160; 3,534,084, 3,496,228; and 3,483,254.
10There is a great need for new therapies for the treatment of viral
disia&@&na\ﬁﬂlﬁrﬁﬁ@ thate s h@ﬂcgﬁ@aﬁ.prom ir?]ﬂﬁvmpmgg% vqbﬁlmmadiﬁe,
of therapies, for the treatment of hacterjal infections, there are few viable
theréﬁi‘é%‘ﬁ%dr“i’ﬁe Pda 'ﬁf”d}’\'i?rg?é’&. fi%eae%fi‘é%ﬁa‘ﬁoy%, ﬁmm\ﬁa trivgsend are
and vaaginesAle priddly Methedsinsedventie: pseventiop anfkenza virus disease.
treatrlrheng of0 influlerbzaljlrclfeé:‘t’ic%ns. G%ng{clc'i%i(r: .ac coviruaen 11% flﬁgc%ma hich
are curFSnt?ynﬁﬁﬂz%cf Torthe HeAtmEnt of NETPes virta iINtections. Howes » WG
thesenthezipre sndhierizaverssisstantakiigeeffdoiscomskalondipounds rapidly. See
dele@_réc_) u?a%ﬁf%}so. FB% ! A3r,?§£,c1% on Blik}@reléo%%a’o%tnag & ror}kteecp to have
number of viral infections. Tn addition, as’noted above, viruses are known

to deavsiopy registinuduendeerapies havidiroadsebsepriodicesshrsctiedlase 42 71,373;
efficaay; 204nsafas AS4s KWL LSLERINe,COMBRYRES N3YR MEL bERHS 225; and
previously reported as being useful for the treafment of viral infections.
Brieisgﬁﬁa%%ry of the Invention The subject invention provides materials

and methoggdgy HQ@M@H&H@C&%\WQ&P@S@Qfﬁ&itméiiﬁ’éaiﬂxfl@ﬁii@ﬁrﬁﬁl diseases.
wellﬁ%%reventin the onset of viral infections. In one embodimen%gthe,

invenTBH BroEETeRREH ETEY: RS BFEsir A T ORAE BIXBEET Yy ph fisFiRicH, for the
anotirestewi adibrentiihsitject, itvention fiewiddeniaibpits for thhe treatment of

‘breveption of delay i deyelopment of iral (lated comoIcatons. y v criods used
t reatment an r

Accordingly, the prasant INVention provides for the
previaxiie m@ﬁeﬂx@ﬂmﬂg&ﬂq nsaﬁlunmmégs%@enm rodrsitionsyirfGeneigkeer]| adidhyir and
H. efabMoleruiarCo%RIAINAM GPUE Mo, W héipds' G610 WaHMbns. However,

Comtﬁgny (2000)) through the administration of a cysteamine compound :
to a SGBfBErMMRcap daif anbs s predertirvis fisr o gasdsieieinrs rfects on
the tisataaNbRRJEHIRNSNEO e 2Eda56n 2 MNHahi®eH R MG infections. In
alleviation of Class I-nraTinf.ection-reIEégd symptoms; as.well as the

prevERtIPoP RIS AP HER e TBBRRE AT DI CT8'- Vi F”iﬁ?éléﬁ‘@ﬁ?ré‘iaﬂ“ee&apie& which -
comgicasiamsodml mibetimesresfitting. from the following types of viruses

are treate 5 prevent inister t ine ¢

s discloseit ok e S B L S B, R Hoporea
singié eraguedubinis sonmyng et bisakmsrieasgenomic RNA (dsRNA),
single-strand positive RNA, and single-strand negative RNA viruses, such

as but not limited to, influengg; Mruses: AJAMNEHSRsHBErPesviruses;

human papliﬂgoma\(irus,es; parvoviruses; reoviruses; picomaviruses; . .
10coronavirteSEPIEL e RS RIAIAES RS 2ot irethpdh fou ifisetiag subjects

rhaldilsrivged syith 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. ef ¢/,
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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- abnormaliti@S’§

and paramyxoviruses. The subject invention is particularly applicable
to both human and animal health, especially to animals infected by Class
I-V viruses. For instance, the following, non-limiting list of viruses and
resultant conditions common to non-human 15 mammals can be treated
and/or prevented using the present inventgon: swine circle virus 2,
picomavirus; orthomyxoviru; coronavirus; togavirus; paramyxovirus;

rhaldoviigg; ﬂﬂéi:ﬁ%ﬁ}/m&aﬂéﬁwmﬂﬁwIm‘@@ﬁtion-rgﬁﬁdifﬁﬁﬂb’mms; as
exemplified herein is the use, Qf a cysteamine com nd 1q treat and/qr
prev"ég‘%ﬂa?ﬁ | ﬁﬁ%ﬂ%s@n@é@ﬁo’ﬁﬁﬁ?@%ﬁéﬁ@f \%ﬁﬁlll['e st ficl{lg(gmn'mlated

inveasiaplicaBadministration of a cysteamine compound to a subject prior

to acquiring,{h fHEé‘éFQr%saré’s”'}‘f CAn DR PEAIESH N S‘ésbjPefcéi%%QQ IIUeNZ ang/or
infection, or ar1easrenslre ‘é&gsymptoms relaten 1 Miuenga virus

disepise bk lpp adrddssserzexiesictminsouidhmo ks dvedsid freeabsdheeriruses

of t eamj l e ' ami

coma e N e e R RAAY, foutle
influgraraled| sewosmBivatichBIN Sulsieels-sirrpdracatiag iRtrdasad warebfstrand
Conﬁ@gﬁ’gg: these %%@E,CQS@F% Bef ﬁé@mﬁ&d%y%ﬁﬁé1ﬁa%s.es, adenoviruses;
complications such as encephalitis, bronchitis, tracheitis, myositis rhinitis,
SinURFHRSSYENTRY, BaBeYi etk edHEIFcs | BHYAIOREESUSCAUIEES h RLEarRgVIuses;
infegtigghabaameerhitsiniuenzaskasterabiniecians Stapmeacessahabdoviruses;
pneumonia bacterial 30 infection), cardiac complications (i.e., atrial
fibriﬁaﬂ&‘?,rw&?m‘ pericarditis), Reye's syndrome, neurologic

complicatimi (fxehjeco ffsition ciznpatstaiis] psygihiostds ne Uritils, human and antmal
Guillain:Barre syndrome, coma, transver elitis, liti .
e e B e el msgpnce, the
rendpiailuies, crondpotitie hstolamised Avéeaontu. condifinsremmonity non-human
PulpERAR: bEAsiS. Aiteralive.PIaRcRialiSHIPRLhIGEIRRISHEXRRRIDANARS circle

of asthma, exacerbations of chronic obstructive pulmonary diseasé, lung
absEBES, ém e HUin oIS RS PENSill GO BTt Gy Irus; paramyxovirus;
myqgiphinaamiandeartifaiuneleaty andhhledfetalgedths in pregnant

women, ingreased perinatal mortality. in. pregnant women, cangenital

AR <t B AL SLD Eeheh RSP B PR o st
the subjRatriexamtiorinfiaoy steamifebom dounrdotdeasotitr mbbgéntentention,

of t%lﬂ}{g%%?@n%fxsfg%@émﬁecg gHRg ﬁg &_Qu%fér%i 9&%5@&8%%231%%%1@%

diagnosed with an infltenza infection to alleviate'influenza-re

symprasmean hejateariavieleo mibingh diean Bélurinmietienaring dpast ensure that
ConguHTRRYs iR QI NS QWP AgRRIITRAt AR 10 d1eqPERVRALHAR would be

influenza virus disease (i. a, vaccinations, antiviral drugs) or to treat

inflRRSEE e SORTRES A SYSERRIRR RREEP A oIytics, and/or

expectoramts xadsthpy ketibsianehanalgesas;ifasahlaedogebidintsgred tdprevent
one embodimeny, a.cysteamine compound i§ administered alone or.

cor T 5T 1527 KAGIN 26 ST D AR A0 S TP U U Pisga gt o
infegtien. iBeefesablvisiha of Stezmitie s dhope undaplitatdnvefioneasample, influenza-
administer Jhject prior. t HNG.Qr A:LXP e g
B R
treaipreiisn eseTaflbesignalinidisna b 4i. csirepiesitatid narathaciEnl gRfpction,
Or 9 HRRLINIKE ARSI drUBRIP MR or AN UMSSNS o BAN COMiRSmia bacterial

and/or expectorants; antipxret_ics and analgesics; nasal decongestants). . .
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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In a related embodiment, a cysteamine compound is administered alone

or concurrently with other known agents that are used to treat and/or

prevent an avian 25 influenza viral (ATV) infection. According to the

present invention, the cysteamine compound can be administered to a

subject via injection or oral administration o treat and/or prevent an API
infection. Preferably, a cysteamine compound is administered alone or
concgtisetiioniiRIaiBe e WHbag S G sta el yaIHR, Hep BISHhAREl/d renal failure,
prevention of the various suﬁ]yt es 30 of avian influenza virus. More .
Pret&AR, SRS TR Hine" Caim BOERIPER 1€ inVEA M RGH P sRaIBRaEn dbrosis

or casMtissrenity wyithobibBhiknovwimaiganis useitbibathniredtmtniansieerbations of
e A s e R Mg, AR oo
hydra@ﬂ@@i&ignﬂwﬂh mx_dr.mmgfdnhialgrr&a,llélasttﬁmgfm leavfcysidatmifetal deaths
R
e i

AN infection correlates to the concentration of virus present in the subject.

More prefefabRrothstd sakpsimaysehilifie HyEREERIodd € Bl ARiRte fsppund  is
the traatmeirtand/arsoppa tiomeli o ANqnfeetonsesRiateidte nfluenza-

initial concentration of about LDS. 10In accordance with the ubljlect 4 al
inveRtiBC tHEURIRF Hosade SHUATUEE 2t PLREFATnEBbnifodfigistered alone or
administenedtto wigubjaet prwdaganad thieatiomsed protedi ey suhedhfhomza virus

viral infection can be apout 10 3,000 mg, Preferably, a gysteami .
com B ARl SR S 500 g et litms e,
prefentédserviso cimenkytidso 0D naspes00BinIg Bftippsrbigmiped analgesics; nasal

hydrg%hggé@%@s).ﬁ administered daily to a subject to prevent/treat the
onset of an influénza (such as avian influenza virus, influenza A, influenza

B, and infldBngacC SRR Rsitarts WerEBiYirtRRsEEdels adpinistered alone or

accislaRneRMIshIE sukicstdarention the dailydasage-amesrhoh &iral infection.
cysteamine compound administeregl g subject once g%ri%{)tom

assdCRTPIith & SSERPAT TFEREBRARVELEERHRLE AT 4B S 18 Sy et pror
to 300aurige, Rrefdiablyepayisteaminénfiarmpe widchiscadeninistty e thtlajoout agents
200 to 1,500.m day. In.am referred.e ime .

e e

subjéniE frede drdtoinsiretieretiatidesyapsrins df. synaptinisivass sensdatios, and/or
with adnflkeReaisichasavaniniusnzaiig-1atuenzad. influenza B,

25and influenza C or any mutants thereof) virus disease.

| i Ton ‘
accordancB\tEEIHES SHBEHIAERR AYTHEBHE FERYPdHoafpsjered alone or
CcysteamineabmpRknehas mibisheigehts B Aubicetal tiskdar aabtiaptivgnt an avian

o PR S R  Hn hou1 9005 000 e

1,500myppet cdaybérndnmoseprofe ireidbROe b o svitnt, calooaitadilnsgataon to treat
900 arlqig,oorfp%%% gn&@&@ggf&qygride is administered

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 n the treatment

and/or prevention of HSN1 AIV. A dosage of at least 0.1 mg/ml. of cysteamine
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daily to a subject to prevent and/or delay the onset of complications
associated with 8 influenza (such as avian influenza virus, influenza A,
influenza B, and influenza C or any mutants thereof) virus disease. Brief
Description of Drawings 5Figure 1 shows cysteamine as a constituent of
co-enzyme A. Figure 2 shows a metabolicpathway of cysteamine.
Detailed Disclosure of the Invention The subject invention provides

materipifoanedng BRes (ReERMINGVIEatl0 NEAGIORE cReaiica iydhRnioride, and
subject invention rov'ﬁes materials methods for preventing a Class I-V

viral fATEtHBA B Vnéﬁo}S?ﬁ’;gzsjﬂg'i‘blmg%ﬁéﬁﬁf@&%ﬁﬁd@%rﬂ% can be
viral ﬁmﬁaﬁgﬂﬂ&ﬁaad/@mtgeeww&egf/d@dmﬂ pe=tast %ﬁ%%%@%mapﬁgaiﬁ% lri]sted above,
associated, wit I-\ viral infections. In preferred embodiments, the
inver%%%rﬁ?\gw&g%ﬁzﬂ%gér%g BPé)\'/enting an influenza infection,
treating/amhﬂioe&ﬁ@gﬂﬁmptembcﬁsﬁeﬁate@vﬁd@aga iofl egszaniiiie diRochloride
as Werini B E 1nnt Itﬂg/fj 2 | ) g:t]lci}l 'h_rré%iérfg%tleo%las M%%feetion correlates to
complications associated with an in 1fenza Infection. & term
"syrfrfbﬁ)_m(ls:)%nastimedﬂvérsmprf@fsns i) &mnimmtslgh@ow indieattdps ttivad@sage of
subjggtis.suterngiam:asnaciis sanrd 'Ew@hgrtfﬂeée%?ﬁﬁ-mﬁgg%glﬁmn of HSN1

symptoms associated with a viral infection, as us erein, re

combh i8f§rics couaistie gndnivial eosawjBation ipfebmay WRPOa Class |-V
virus. Influgpza-igladacsSwiRtems sepamplrigdhersln RAKde BE akfount of a

not limited to, fever, headache, exhaustion/fatigue, muscular aches, sore

jointSYTHHAYAE GORTRPMY eyeiaad o ASHRISE ARarolo Bitidedindn grotect the

chillspbfeestfpain vingdaifegtand ¢asmatgyusyropiamsdi 8,000flaiped Preferably, a
respir, mucous membranes, substemal ing, nasal dischar

ety U, iy OO o St o2 gty 1o a mor
subjetathredntivhodipmpto piw s 366 ated i@ migflel nysisdrumeniodiiorhloride is

can siaiiin ddir:48 Qﬂﬂéﬁﬂg%rré%ﬁ%& e QF%F?&%%Q' uch as avian

Chills or a chilly sensation are often the first indication of influenza. Fever

is caRiEbRny RBuymsdely iafecnmdneteinferatarE prysatrnts thereof)
102k i#asHd3kEse30 IN many instances, subjects feel sufficiently ill to remain

in bed for (i%ys; subjects often experience aches and pains throughout the

body, mos PEROTRREY mxmetggdglgﬁatléﬁ@nﬁon, the daily dosage amount of a

cysteamine compound administered to a subject once symptoms associated with a
viral infection have been presented is about 10 mg to 3,000 mg. Preferably, a
cysteamine compound is administered at about 200 mg to 1,500 mg per day. In a
more preferred embodiment, about 450 mg to 900 mg of cysteamine hydrochloride is
administered daily to a subject to treat and/or amelioréte the severity of syrptoms
associated with an influenza (such as av_ia:n influenza virus, influenza A, influenza B,
and influenza C or any mutants thereof) virus disease.

In accordance with the subject invemtion, 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 is administered at about 200 mg to 1,500 mg per day. In a more preferred
embodiment, about 450 mg to 900 mg of cysteamine hydrochloride is administered

daily io a subject to prevent and/or delay the onset of complications associated with
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9 As used herein, the term "complication(s)" refers to a pathological

process or event occurring during a disease or condition that is not an

essential part of the disease or condition; where it may result from the
disease/condition or from independent causes. Accordingly, the term
complication(s) refers to medical/clinical Sgproblems that are observed in
subjects diagnosed with a Class viral infection. One complication of an
influgnza s Hieatianiis thaktsednikeNEm S NfestiomeaR Makenfluenza C or
chronic health problems worse. For example, complications associated

with AViEPRARLtRSHERTE NI di8A%ut limitation, encephalitis, bronchitis,
tracheitis, myositis rhinitis, sinusitis, asthma, bacterial infections (i.e.,
streptococcus aureus 10 ba 1N [ ophilus influenzae

bacterial infection, staphylocctea HRSRT batetarinfection), cardiac
complicatioRgire 1 sittakftysitatione myocatditisnpeficerditighRRye's

syndrome, pewroloale compligations (k. confiision. ayuisions,
psychosis, ne%rltls, Oilaih-BEre Shdrom , COMa, Tanhsverse myelitis,
encephalitis, encephalomyelitis), toxic shock syndrome, myosins,

myoglobinuria, and 15 rerﬁgﬁiléﬁz)i%&%ﬁreoﬂtiﬁé‘lﬁ%ﬁtigﬂal infections

(i.e., viral pneumonia), pulmonary Tibrosis, obliterative bronchiolitis, ‘ _
bronchiectakbs, eskiserbatenaf Bukides, axiestbanbhspttipdonfer treating viral

ObSt'iHFéB{ﬁz&l.J'mQBé’ébﬁgiﬁ ,astﬁc|%gjé&59§§§ltﬁiﬁlpff)ﬁ%m§edolﬂmﬁéﬁﬁré/ methods for
aspergillosis, mygsins and myoglobinaemia, heart failure, ea‘r%and late

fetal RIEXERENG $aitdnt R SHERtom deat i meliar B SBPI B dtRifted with
WomERsaNdh2egangeniabah naimalitiesvishiig/iclayhheliermssindfiedadlications -
"influenza virus,: or.flu," used.herein, refer to an RNA virys of the,, . ;

Orth T4 1R ok RO B A g enion
C, aptomdtantsshedsofiomfhrenaziivguses odhtempldtdechengirriratinglemeliorating

thosg MiisEs Nl haxe e, adﬁti%ffeﬂlgn%’ l‘ﬁ?ﬂ%&ﬁﬁ?%‘é %&Wﬁf{)&@\@ﬁ%ﬁg/d@l&ﬁﬂg in

surface:” 25 neuraminidase and hemagglutinin. Various subtypes o

influbigtariskstisatsdhn ansarebtorrnlnsg e assateriaddformadheas oidsetion.

invention ingldembutare bRl dipiteddan e INAHNGnH2N2: fA3NRindications
, H5N1, H5N3, H5N8, 115N9, H7N1, 117N2, FI7N3, H7N4, H7N7,

HSEé1 F

HONZ25 iy T Psipipeg iﬁ@ﬁhiﬁfﬂ?&lﬁﬂlﬁﬁﬁb}i% b pEEeEE N mb Ry *ample,
knowymzﬂdhﬁ aSjoanaist With 'd' Asidriffiotion; anaskdher i) ,fe%i‘"ﬂéwdﬂﬁlﬂbn"signs or
S En RS Ml and DO ELY i THCEID rUDICCl B34860, s retarea
herein, aescrlsbes an organism, inc ucﬁng umans and mammals, 10 wﬁlllgﬁ
treaﬁ_m@ntqmm Qbﬂém@tiﬁgméndmiqgwth@ pnet;,éhnittd itvefeion igeadache,
provided, Mammalian shesies thaifensfit fiomhe istlosed el odsOf mataise,

treatment include, but are not limited to, apes, chimpanzees, orarigutans,
huniaferIyErains shakitn shils orhrshnaip.sngsaiay aud Feapiginge symptoms
cats¢miCe fIaf LSRR RIYSHAREURAMSIRNGNHE: CORGIHRAN hadnHpiSiRIPAischarge,
and "con urrentlglgdministering," as used i-lerein, includes administering a

comPBURPGPHRSPEA AT FRBEbAPERIALERCHEr use with the methods of the

invention (adminisigatiothefsatgystdamintoapaypqind} issthafrentwidntafiafluenza

Class |-V.vjral.infection or far the frea nt of Class J-V.viral .
o dib SEH AN S B RO e hieiof Sd cam begin suadenly.
an i6Huds za iafelitibn seneysteasrinefisontpouingt 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 o 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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can be concurrently administered with vaccinations, antiviral drugs,

antitussives, mucolytics, and/or expectorants; antipyretics and analgesics;

nasal decongestants. By way of example, a compound can be provided in
admixture with a cysteamine compound, such as in a pharmaceutical
composition; or the compound and 15 cysteamine can be provided as

separate compounds, such as, for example, separate pharmaceutical
compositiong ackninisteres SaRsecsiMplicasimrtianeRpsty O dliferabrocess or
times. Preferably, if the cysteamine compaound and the known agent (or

(
ther&HBRiiECTHETHSE fBIE iRGASFe o TORG AT S AL fonCaitity pat of the
treatin@dpdluenza@iiad sRpteMa{epNMpligatinss atiecadisunisi@itition or from

separately, they are not 20 admjnistered so distant in time from, each.. . .
O e s O T RPN QBN T o e icalcloat
canpebhMerachat ardrobssteid amiabiticiedisgnbtiad witkntidiasa tySteanbingection.
com&ound can b adgglnlslejiﬁd concurrentt‘lg\éwnh,sl%llﬁtn[gt limited to

r%la.com 1%a 10 aa. inflienzd vn’Hs in tl(}rl,[l & milng Vvirus infection
vaccC tion, antiviral medications such as aman adlne, rnmantadine,

ribaeain pcloxurbaimes; friitidine vidaraise, oracsehphs, ganpiciiigns associated
foscamet, Zidaviding, JIgARRING ARG RGOV AMGIGYMIs, racheitis,
oseltamivir, and valaciclovir (materials and/or methods used to treat an .
viralinfestionisilisntinysiie sashige RCEriH deeligisc (o fantiieptococcus  aureus
antipyrelics apdraralgesissnhpanldesangesianismalerigtfesnad tQuligaliococcal
symptoms associated with an influenza jnfection), 30By way of example, aI ]
85%1 bgbn {ation,

comiPiRPTER UBECHAL A TRtomNin GBI otRTBPSCATS RV & flior?
provigieg drdiachnbstitadiie), Revey staainge aonplogic comglicaionsdi.e., confusion,

pharmacqlu.tical composition. Atdter aﬂverBth% corrépgrggdcgrrglg %yst%%rrrg!angl clitis
can BE VR I REEE 2L BR A A AOMPOURS. Soich as. for example. YEuns,
separatpipiiimensphieincyriesiveivsshdekinisdadec onssitisivagglobmuria, and
Slm'llggﬁeiga%%ﬁ; Qf 4 Ehrﬁﬁf? %et&{geéiﬂa?lr%%@t@&s'tgg, @f)’ﬁff%@fﬂl%nia), pulmonary

compount the known agent (or therapeutic method) for
treatifigpieverhliigratite rbranpliediion aRtrerhieatmy infrasAlalienteql 5 asthma,

Symploms/seanplicatiarsRreraminiaigiessaparalRbsstey ateetess, empyema,
administered so distant in time from each other that the cysteamine

comPBIREENFIAE RS BYEM ALt S sANHBR T, et LRite, Gy aod late
hergiaretamnte e ghaay sieasiiaceimabpatiant ndasity steaepinet tvemen, and
various C}ﬁstt art’r,}ine S%'u"%g%@%%@”"'“de pharmaceutically acceptable salts

of aci%)ggys?egm}%réngompoun , as well as prodrugs of cysteamine that

~ can, for ex@hepternive‘fofodyzasetabblions iniths bodyis proderdherein, refer to an

CySRRIRING A ISPHRCHIIRINANG DR $50PS, ahituailirahinyeNiARAIGza B, and

ana(};%s, derivatives, conjugates, and metabolic precursors (suchas . .
cystdeesisaming, paiihhecahd HEwREPaSHS LOMRERRte bR Hoclude
as tygiseyipatagrneRdithe ikapafisysisamingewvhishyhavedhethks surface:

ability as described herein to, treat and/o%ﬁrevz)nt stres

.apd .
cire e S PO R SRR Ao SR o LA oS SO s i can b
as atgimaeénisinptie enattidty avbrctisdnelD s, detivativéas; ednjbgates not limited
and, metabolites o eami I n readily, u y
skillSa i%?h%lgﬁr?ar@ﬁdgéﬁe, %@%p@%ﬁ%ﬁ%g@%mposi K6 1,
me&ﬁﬁ@ofﬂéﬂ&e@%g&%ﬁhfmlﬁﬁsmiféh@mwm;@m@@pg the following
6’4%§b§%é350%;1ﬂ1%%} %%%§%5S€1anéﬁ ‘f@ﬁ'te%ﬁﬁ?@?ﬂ?e‘ﬁoﬂg Kong Flu,”

cysteamine compourid includes pantothenic acid. Pantothenic acid i$ a

nattirxHiEeESuTingRIRaiih thaeseddvert Haadimals to coenzyme A,
a substancgyital 0 NAEPNYSIIAYICaLIRAGHARDH S Y8 8ARHRMIS R uding humans

component of coenzyme A, and increasing coenzyme A levels results ig
incréad dpammals, to ‘which treatment with the compositions according to the present
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25 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 pantotfgenic acid and alkali metal salts
results in increased coenzyme A production and, concomitantly,
30cysigamings providel tevBmahdcm ssautically barantable saltisasdasethods of
here%%, refers .toﬁf\ y se%&tf)f ac stleamine compound that is

c

oharAKBEHH A1 B B 15t G SRR SRS Bmans,

activityifeifze aydidamnnkaedpomat. Guitable) exalng ek #chite e rats, guinea
additi?rg %%Iiﬁ? witsrt'le%n organic or inorganic acid such as acetate, tartrate,
trifluBroadeta g,nla&a'te, maleate, fumarate, citrate, methane, sulfonate,

sulfate, phﬁ@m@:@ﬁmﬁmﬁﬁﬁdﬁbﬂdm@%@@@tm adomésenitimnesd herein,
of th&cﬁ%’é%C&d&‘i%@%é?ﬂagt%ec%‘%"%ﬂﬁ%g&stﬁ&rﬁf&?ﬁ%@%o%ssgﬁ%?é B use with the

herein, can be achieved’by promoting the endogenous production of
cystazathisits tirthegheatinn(adetabviiviprodes systramas ttropghabiamdtdneatment

Of CQENEYME NPV AS IRECELESH BPHOLDBARRINE OfCY QNG 4P fifection-related

Figures 1 and 2). This can be achieved by, for example, the administration
of patetiERCaEIlicat The term "effective amount,” as used herein,

refers to thFoan@%%@%ﬁ@éﬁd@vﬂ%ﬁﬂhﬁlﬁ@ﬁi@ﬁ@&i@ﬁjC@by@@@@m@eémpound
accordance with the subject invention, the effective amount of g - .
cyst&nhfe% &ﬁ’r‘ﬁb‘ﬁ]ﬁ& ié%{éﬁ%ﬁ?n%é‘cé’&%%‘?&?ﬁeﬁﬂ?&?in?‘&%la tussives,
-V viradohfecticindite atipmelianteaayipypétinsnad saalateidvilcldstdéstants. By
viral infections; and/or prevent/delay/ameliorate the onset of complicatiQ .
nssOnh . o SR B M A e I 2 S Rarmine
the effaptvadanmuoght of aiystephmimecsutivpbusmsogitamn cunthre espmynd and

to treqiprevent AN dafleRzRNie CloR-tealanaisrie &y qb?tﬁm%alnﬁga, separate

associated with influenza infection; and/or prevent/delay/ameliorate t
ons@?Wﬁ}F@éﬂGﬁglﬂ?%ﬁﬂ%ﬁtéﬁﬂtmﬁﬁaﬁaﬁ%wﬁlﬁor?ﬂt‘&l%ﬁﬁ‘beousm or at
comgligatiansmaas o Paiag i infike nzadpiagt atbnlhednalioral am e Bgent (or
symptom and/or cgmplication severjty may be a 5%, 10%, 15%, 20% )
R R S A TR T A R T
90%mn By 0fdsted 99Hptecseaspinaeweridye admissised bgremclthaleynare not
"Cl -V yi " refers.10.; iffer ) Irys,i ifi
g A R L R o e
in LEBesT #Eeat apethrsibewmap'CelpBiblogy, Fourth Edition, W.H. Freeman

and Compgny.2BQ0nfpiasisbafsVEHIES E{%H%Eif@@gs‘iemﬂﬁié’%oﬂ%%ﬁd can be

viruses contain a single molecule of double-stranded DNA; . . Class .
Il viASSEEI SR AeA RGN B ST i S iR n e iBRiRD o tiviral medications
Classdil wyusesmediiad) daubladstandes,genomicitNMAe, rZlagsih¥, vidarabine,
viruses contain.a single strand of viral mMRNA (alsq known as a... . . .
posTHVEIRTHS SHAN ST BeriSR AT PRt (IOt e KA g Stevudine,
fameiclovir, 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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35proteins and is infectious by itself; and 13 Class V viruses contain a
single strand of an RNA sequence that is complimentary to the genomic
viral MRNA (also known as a negative/minus strand of genomic RNA),
wherein the genomic RNA acts as a template for 5synthesis of naRNA but
does not itself encode proteins. The pggsent invention provides
materials and methods for treating and/or preventing a Class |-V viral

infechgyy My ughsthe-aEmiBIRIAIAR, Oh R YALe A5 R GHTY UESe: Bpharmaceutical
subject. Viral infections resulting from the foIIowmg types of viruses_ 10

are tRORRRF RO RAPEEHEERS b REFARTEEEHng A e Yorpdiffidegs times.
diSC'|P§ﬁ€rEt%&?S&‘-tﬂ%@Hﬂéﬂﬁ@§d@glﬁﬁtﬁzﬁ@uﬂﬁﬂﬁd drm%g @HMS%&B&%@ Yutic method)
single-stranded DNA (ssDNA), double-stranded genomic RNA (dsRNA),
singlg"-]strgﬁﬁflﬁégfﬁf@m, "Sitfdfle- The GHAHHOE Rf{fﬁf{}?ﬁjsé%'&\‘lle‘z‘za"rdated
Contgrmplatesicvinsaibat can hénisstaddrsqueaidan aeywithcthetsadigaistered so
inventign ich|lfI.de, Put are ?Otélilmit%dttai arb(%viruses 15 incléjde tl[)ut[not ¢
limitédto, denglie Vitlis SelSw TeVtt, aRdtRETikE): SABROVITSES e oown agel
(inc!(mhet_hd_nptqanndimﬁenhm acute respi_rgtory iliness, pneumo_nia, N
conjuncivitg, gée%"ﬁe%ﬁ%r%%m%tl%%%ﬂ%ﬁ%% %Qﬁ\%%%ﬁ'ci%ﬁ}&&’ ysteamine,
African swine fever, porcine circovirus, porcine adenoviruses A, B, angf CS;
herpsyiaiers ((wetedathdeliot ik dneliisr paarsipspriicalipn scoeniddiasalts of a
ZOSF%&&H&&&%WS@EM and,shing h?@drﬁéls&?' BysRABRE LS N WP aRample, be
papillomaviruses ijl_ncluded but not limited to HPV types 1-65); . .
paniAiiEdasirRatiget Buthsdeabidodri Bk SYHETER, califdicluded within the
parvessprsyfraeviitses (nckuded htd aeilbmitaeioariyirtchjiR@vilusid metabolic
aguareovirus, coltivirus); picamaviruses (included hut not limjted
R O B S R T o o But et 2 well s
limiterbtdh civsr(andtugsamae torohynmatiutiav) \ind she 5i{) cifi destdauting tvitmitelghve the
to petsivirus, hepatitis, C-h iruses): togaviruses (includ t not limited
to a%;@g%%% %Bgér%%\% rlltlé%(?,e\ic’)ﬁrrth% m?;g%%vi?l%g }énc%%%%%ugt%%? Iir%(ia[&eofg%(gg gs‘jjrelated
influgyiEatEnFcamplicaiusdy, AT gerizalvieisisThvgotl virug)gment immuone
bunyayifisses/dRehiderinpt nRLHmiFed tehiapiadirasd NAHMEHSs of cysteamine are

plikbovirus); rhabdoviruses (included but not limited to rabies virus,
ephtRErERAR, AndsTermbbliriagd dha Befsarsiliirkavitis &8t ude S R prample,
limiteehipomneRrslesngodiians mampshvitsisx delivehie fSresefirthvntics) Batent Nos.
parti rly applj to -human ject health, especially to

non- %%é%gs’u%]%gg%f& egsv&:ﬁ: %ngégéar%% virus. For instance, the :
following, encmitalistdbeiises ayﬁﬂ%mnammmnmﬁdnsln@mm@mﬁhenic acid.
non LMAR SURISE!S LA RGUAHEL-ARHOVRRYENIRH YSID NG R SR8Akmmals to

invention: picomavirus 14 (avian encephalomyelitis, duck hepatitis and
cali GRS St e RS HEEOMHBINT KB PINIRH d BsH WarCysteamine is a
influgRZEBoHERNGE) boearenay i sl fectieidmBranehijis And 1e0saNadiak in increased
enteritis in poultry and canine corona virus in dogs); togavirus (pheasant T
encePiAiifi)™ mg%m@’er@swc‘g%ﬁ&&ﬁ@e%@»m feFyPasiRE B iAo sphate

- distetihasic aind paaiadiuenzalphito (B)sshabday,reithitalidsramtioiral coenzyme A.

ziesr;ig!ér ré gglil%rdei,sbe?%gﬁdicr)]vgli? Q .G%ngg%)e K"%(S) ((,g)/gtléelitlrr}/irilg ];escetlij?lglslc%ﬁrg? khe presence of
a reducing agent, such as cifric 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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With regard to human subjects, the present invention is particularly

applicable to the treatment and/or prevention of influenza virus infections,
especially avian influenza virus infections. According to the subject

invention, a cysteamine 10 compound is useful in the treatment and/or
prevention of various avian influenza straips, including viruses of subtype

HIN1, HINZ, H2N2, H3N2, H3N8, 115N1, H5N2, H5N3, H5N8, H5N9,
H7NoddddNg ih{¥mb! 40 dNTeld PRanRRd dd P AGI NsMGble examples include

embodiment of the invention, cysteamine hydrochloride is administered to
subj@eid A harNan WithnimAysAMTdeT iBFeatiartidr pekvett aceisie tartrate,

aviamHudnbhiemta Vissaifeplientd haevsteaming.Ry droahloddecashbe, sulfate,
administered alone or concurrently with other known agents known to be

effe ARASRAA R BIFRCaftPBI B enting an influenza infection.  In a

related embedirienilya By sieABMBeGAIMAUME SUBRASOYSIRAMING advantages of
hydrochloride) is administered alone or concurrently. with other known

o O AR 36 diitD GESt G BreUEHE i AaH PGS g dogenous
(Alglpmt&mﬂuon" . dheysitstaama | ig&mghpmmdlcmtbboadrpmm i desnidb as fthrough the
subject via inject ral administration, Preferably, a dosage .

anr G A o E SO o R Ry rigures 1
mg/mdéﬂ-c%ﬂ'éahlﬁ e W@@hh}ﬁd@; aiehele ﬁlﬁﬁﬂ@ipw@ﬁablyfmﬁtezic acid.
mo/m. of eysieaminerayliechinriter Gande AHENIHBIET h SHBIEFhRessary to

treat 25and/or prevent a HSN1 AN infection. In certain preferred )
emidifithiistdetadisiecat esrnesink mpacsiamesitdta disisidisrs dnyention, the
the;) EffatmeNianGOs I ey aBiiame tamphinfeeiiominatudngsuliereai/prevent a
subtype HIN1, HINZ, H2N2, H3N2, 1.13N8, H5N1, H5N2, H5N3, H5N8 X
H5 SR, NSRS AR ﬂgmﬁ%aswﬁ'ﬁ'@)“e&rgiafé&v viral
to thef8Gooncendlatipre ainvidempiasdidrated e subjeof Moidiprstabhodhed with
dos f i drochloride administered.in the treatment and/or
oo e e S e SRR S BBl o o
gboarﬂwmfwu@mééé thd rhRstkfeetsary tqﬁeﬁemmﬁiﬁprisfbﬁtﬁe infection;
invepignkeRdpRdIsed i uarietyLbipuies ofadminisiiafion. ingiding, foryd/or

example, orally-administrable forms such as tablets, 5 capsules orthe

like PEF7H Belfatraretionnty dhenatr, ahaamnlisatngs iraimstmuitbincesased risk for
SubebiRReMs cEPHOSTOTY , [EQHRRII QULR . UL MRRFHHRNSTAE amelioration in
referred to herein generically as "pharmaceutical compositions,” Typically, .
it e e R e G
suitabte, & tinaly, dOSageES o CAUMASLEOHEMIMTIIONSYHCIB kit 2eMitelAtug98% or

a p@%t@é@éggéﬂhgy&r&%pf active ingredient 10calculated to produce the
desired therapeutic effect in association with one or more

pharmacedticity deripabtdsmeiGhgeddieniisce”, iire e dhediffeent classes of

virus identified by genome composition and strategy for mRNA synthesis, as
described in Lodish, H. er dl., Molecular Cell Biology, Fourth Edition, W.H. Freeman
and Company (2000). Class I-V viruses are identified as follows:

s (Class I viruses contain a single molecule of double-stranded DNA;

» Class II viruses contain a single molecule of single-stranded DNA;

* Class III viruses.contain double-stranded genomic RNA;

¢ Class IV viruses contfain 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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The cysteamine compounds of the subject invention can be formulated
according to known methods for preparing pharmaceutically useful
compositions. Formulations are described in a number of sources, which
are well known and readily 15 available to those skilled in the art. For
example, Remington 's Pharmaceutical Sgignce (Martin EW [1995]
Easton Pennsylvania, Mack Publishing Company, 19th ed.) describes
formulations that can be used in connection with the subject invention. (
Formulagions suitgblefptRarspiaral Administiation ingluge HepeRgmite that is
aqueous Sterile,IRIeCHAR &0 WHQRA W GHHI FYFOQAIAHS REEWEHABS negative/minus
buffers, bagigripstatseanti2RISRIIRB MBI GRd eREBMIDERINIMARLANa template for
isotonic withyHig.Bloeretthe hiterdedsegipicaicandpasiepaus and

nonaqueous sterile suspensions, which may include suspending agents

and thickening agents. The formulations may he presented in upit-dose or
multi-dose CBRtAMTER! f&?%ﬁé%&%e&l&?ﬁ%ﬁ@&%ﬁw&a% IKrealps andlor

be Sdﬁﬁ@éﬂﬁ;m@ faezemsdﬂw lﬂyﬂgihmad)l?mndig‘hrtmﬁwhﬁmmﬁoﬂwef a cysteamine
condition of t 5 sterile liguid caryier, for example, water for injections, . _ .

oS o B e e S SAE R U oL Rt virces
preparettdata s@‘ﬂe pgmiﬁwd gnagdieisxi:!emi%a mtwmm hzm;ieound: as disclosed
“”d%{&%%&d that %9%“18%8&*&%&8&@95%&%% A3EY RIS NLABR A  anded DNA

above, the formulations of the subject invention can include other agents

convesiabidel drtidezaramndem garsgaic RO th dds R Ak foinslatatizninogiiesiBRA, and

30 T&lﬁgfrarmlalﬁii%ga%mm@o%&w@w&ﬂwﬁmv%@%ﬁeﬁ%e treated in
suitable for oral, rectal, nasal, topical (including buccal and Tﬁ{%g%gual),

vagiRdioBERSHETAR (eI SRS S HB T AU SR G, fy boviruses
intradestnaddinirate aahaed o Glepiderdhadysiiistraier asdikd Hise); adenoviruses

admijnistration to the eye. The formulations may cqnveniently be. .

el Wit AR o ARSI SRS RN, conjunctivii,
metigastsowekiing wheaiyibitia ot phaemearia Sochistiethd8écimctudect fryer, porcine
step gf-Bringing i ARRAGIATIN IHE BY SIRAFING SRIANA WIENJDEHEARYIR timited

which constitutes 5 one or more accessory ingredients. hi general the )

fornigldses stepexpares Byirsieravsiandimtitshtelybanginefiskingles), Epstein-
assagiatiomibe rysierpinasRmRasdWR deuLeatiamedinerdvigpes 1-65);
solid carriers or both, and then, if necessary, shaping the_product, In .
certTErABEmEARIIRE RMteafnifRE SRR BR Biobidaams sparvovins);
formulatinrdo(iuskdediskingpaichtcd Gd dobivistrg tiote afds Cygte@miines, coltivirus);
compound, in accordgnee with the subject invention . pli .
oy P RS S R bl e, S A R S i
thoseoukibettisesh finoiudeda e fertr deiraterd ddirmeonay icysterinipevitus); flavivirus
compeUnELIs iRl M AlGHIN B paleniab) %%ﬁ@@@lﬂi&oaﬁmﬁt&gﬁhmses (included

e

formulation such as a pill, Iozen%e, tablet, gum, beverage, etc. o
 pRSATESo PERERERYEHE MErRdad it onited -
everRs antierWhers)asderhiv ety Mt MYsRe: AsHENT Hogot@fais); bunyaviruses

diagnosis wjth an influenza infection). . In accordance with the . .
inve ﬂ@ﬁ?%%ﬂ?ﬁbaﬂbﬁ%ﬁ%ﬁﬁﬁa} R W@?eﬁ@%%%%ﬂe&ﬁ%am’m%
amqundladdt e lapsteamihriaddionesblemorzuspnepbiocpivanmacesiiobilyirus); and
acceptable carrier of. diluent. Example uch carriers for use in 20. th

e T e B B S A S it
stgrch, sorﬁﬁolpmmmnwﬁim, @pg@sda@mﬂépapmgemglwﬂm@ject health,
mic, g@gﬁﬁ&b@@ ﬁ@&%@#@dﬁe@%‘?ﬁ SHiGaR, JEs LYGHMR . CahonalEce, the

magnesium’cabonate, calciu osphate, calcium aluminium silicate,
alunfeRieiney arsxitaited il ef staveps g sishaantcomdiH onh soeruae mon-human
carigryRRdiuss 8. A5T aRBVisie fak e Ap ISR O e HOS ERmavirus
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. 30hi

one embodiment, the dosage of cysteamine administered to a patient to
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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 17 infection; (2) a reduction in the severity, duration,
or intensity of symptoms associated with Class infections, preferably
symptoms associated with influenza infe%ilpn; and (3) prevention, delay,
or reduction in the severity, duration, or intensity of complications related
toa Iass viral infections,. complicatigns r ated ta 5] fluenza i fe tion
Prefer ]bR/ cystgarr?o e ﬁ i Foch or?de?} a?mlnlstéare g ZJ

to 1 @ﬂ@m@@gﬂ@u(@)ﬁb@ﬁ@im@pﬂ@; Imﬂum@’éﬁﬂr})ed:mmmémfecuous
the dosage " Gusteamine:ly diachivvide W%&egﬂr@ R Brklcth dogs)

a desired response is about 200 mg to 9 per day Following

are ésgavipledrheastnistraca st dpFEBraRiCT Ry aeatiny Elisemge in poultry and
10Thesgexanpigshad pabhesanstryed R dmitng, AYREICERACSnd viral

are by Welght and all solvent mixture proportions are by volume unless

othebfmahatiudissasmip ST d arsitisrromier linbreohdiiensd-A
male subjegtiipfrgiad with:aainluRE HEYS e SRMARSHAING SYMPIRAN applicable

15 (nasal discharge, fever, exhaustion) associated with an influenza
infedBoeWEE Ilﬁqﬁéoité’&e\xﬁml%e tﬁ%ﬁgs P S GERTy sSpgsially avian
and imteatyiicvined i tafiotisnsT hemmhg-ctmu nter swdflicatiansere a cysteamine
meffectlve in treatlré%ltlhe %Iu -re ate mptom W|thf1n 24 hour

compoun % ev Bl o Vanou YPan influenza
After over-tne-counter me |ca OI’]S prove |ne ective, the su Ject was

20 adripistiedudirallyimetosef ofatipet HOO i FONYSEANANEI3N2, H3NS, H5N],
hy dgeiPHEaN VIR BRI S FUTIRIORNS, APAQS IR R 1be ENONZA H1oNT.

infection had dlsappeared The subject expressed general feelings of

health.one erpiegiipa 208 thayiontionirar tetvise JncyRiBlmdse agdiigestered to
HSNsdanEfhaf! U%Z@l\ﬂfuﬁlﬂﬂa}ﬁltﬁ@ af&ﬂrtdnu@aswm elognt 2 HSN1 avian

Oseltamivir Phosphate as Control rdln ne embo |ment of

tho FHBGH B GO S AR S PRI A S AT alone o
aviatvinrflinends wiids. diher shijest meatter bidkhe pmeslmwtelfﬁmemmomlsneatmg and/or
partlcularly ada\gaqltﬁgg%%si qu(%(t)% its unexpected results with avian

influénza virds. For examp e as described below, cyatemine is particularly
In a related embodlment a cysteamine compound (such as cysteamine

n%‘ectmns)

hydrochloride) is administered alone or concuﬁ*ently with other known agents that are
used to treat and/or prevent an avian influenza viral (AIV) infection. The cysteamine
compound can be administered to a subject 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 cysteammc hydrochlonde can be administered to a subject to treat
and/or prevent a HSN1 ALV infection.

In certain preferred embodiments, the dosage of cysteamine hydrochloride
administered in the treatment and/or prevention of an ATV infection (including viruses
of subfype HIN1, HIN2, HZN2, H3N2, H3Ng, H5N1, H5N2, H3N3, H5N8, H5NY,
H7N1, H7N2, H7N3, H7N4, H7N7, HONZ, 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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30 efficacious in treating HS5N1 avian influenza virus, more so than even
oseltamivir phosphate (whose generic name is TAM-BUM, which is a
licensed drug against avian influenza virus. 18 Materials and Method
Cysteamine (hereinafter referred to as "TG21"; comprising 99%
cysteamine) was supplied by Omega Bio-%harma (H.K.) Limited.
Embryonated eggs from 5 specific-pathogen-free (SPF) hens (Beijing,

Chiny Qe IR Expenent-HaMY YRR UPRE WFUARR Glésent in the
strain was 1solated from infected c ickens. Roman chickens were
purclsabsatfrom Hebei without immunization with avian influenza vaccine.

TAMEFLU (pRoghe(GliRa)ktehe SHARRRA GhiBR)WES HP8d BRiety of routes of

described herein. 10 Evaluation of TG21 Toxicity in Embryonated Hen
Eggsrdmimgsiatipaninehming, vasomginaatyisiminieratiy domnopeh i tablets,

PH7.2PBR( orife KOG )p ARA R NAAERLIR, AriRlEhsekials, framidedRatObuccal,
1:5120. The diluted drug (test group) or PBS buffer (control group) was

inje GRS ESrisTERATHOR: 25 LAGHRIST 1o BN SSRGS to herein
egysgan69a3 ¢ achdilutapeutiel coapusaieatchigsi allly/ hanchipnitorgtt dosage
twice_a day for 5 da sﬁo ob rvqetfembryo %lirvivallﬂand toc Iculgte LDSQ buman
(5094 B ZFBEEe B PIVEFAEYHSTER SPELBEG BF HENT R AN Rt enaa —
in Enobityanpted, HenhEggs @0@iignalastoelcodraviand inflaetnza ofirases: Ghgredicnt
strain was diluted 1Q-fold.serjes wjth 0.01M. BS f - .

The SIS S VG e e el B BelB ek W e or more
inocuibtedasetichidyiacotizinbdécrBavitias i ats o/ - didnemBryieRaged hen

eggs, 5 eggs,eachdilbiion. ;bhs GUR W eraateled At ARRd PO REmlated
twice a dag; for 5days to observe embryo survival. EED50 (50% egl

g o
25in Hhse) Rk AKciatsdfBh seEP AN LG ERIE AR Y compositions.
Evalpatianiaiche2t destivisad Bifeeuambadarolnbignaadn Leweydaaied and readily

Hen algv %zstblelgto those skilled in the art. For example, Remington’s Pharmaceutical
Science (Martin EW [1995] Easton Pennsylvania, Mack Publishing Company, 19%
ed.) describes formulations that can be used in connection with the subject invention.
Formulations suitable for parenteral administration include, for example, aqueous
sterile injection solutions, which may contain antioxidants, buffers, bacteriostats, and
solutes, which render the formulation isotonic with the blood of the intended
recipient; and aqueous and nonaqueous sterile suspensions, which may include
suspending agents and thickening agents. The formulations may be presented in unit-
dose or multi-dose containers, for example sealed ampoules and vials, and may be
stored in a freeze dried (yophilized) condition requiring only the condition of the
sterile liquid carnier, for example, water for injections, prior to use. 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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21 solution was incubated with same volume of 10 or 100 times EID50
H5N1 avian influenza viruses CV strain at room temperature for 30, 60
and 120 minutes, respectively, and then the 0.2 mL virus-drug mixture
solution was inoculated into chorio allantoic cavities of 10-day-old
embryonated eggs from SPF hens. All of the Sembryonated eggs were
hatched at 37C and monitored twice a day for 5 days to observe embryo

SUVVi}éE%d&QﬁﬂL‘&é%W&&iSﬁ'%H'@J&? as adfRTRAPARHVE @ﬁ)@g%d % 3B Aons may

effect'of TAMIFLU(r) on avian influenza virus was evaluated under 100
timeSEISERIGEapietoir bR damasnimy rndesDsoneRARKEN any of the

The griginal sipkiglamian IpflenRzaviisanyY SR Was sl ieddfald step of
series with 0.01M 1)117.2 PBS from 10 10-9, and then was used to infect

the CHiEKERS BIP Ras iR Bif ¢y isamuans Suporatmich e euignidicl pastitutes

monigRed iR aslaysioy TifavsitaiohSeI Ve sual v TheliRehefayigipared by
influenza viruses to 15chicken was calculated,accorﬁii to animal

C n .
surviVEFOEDL Alttb F BRFE 1 e AR R & A GaRERh 1?n%¥§éﬁ%lﬂ? compound with
Chickgnid ca#ites@waekyald Rednalicbickensowbothaandithsig ifchdoesddry, shaping
through drinking water,.with dosages of 40, 20, 10 mg TG21/head.day-I_ . .
g 5 TR e O R ST SR i BT SR Ak Bt i ovided i a
250 firnes]EiDS bbysaasalséiroppicly, once a day for three days. The

animals confntiel 0 A6CSPLEADERL I ARG H05CR 04GR f@[t%\‘l‘ﬁe subject

days after challenge. The chickens were monitored twice a day for 7 days.

A nelgaEniase s bfissermaidieddnt wis wairhl watedpaalierhnigisdresently or
surviyalpravesorded.and theeffigigrayial he 2k drug wasrewalsetedubdiment, a

accordance 25to the foIIowin% formula; Efficiency = (death date_jn control

group EAHIE SRR Sn I ratBiPt Bt PTG nEst B) gonsumed oral
100% et dRenishl asT @it ozen§2 Odbdeiy Spahte b ek ey as-indtisl@tedumption is

Lgt:g?rﬁ%?f%ff?n?ggﬁ%q%%fﬁ%% e?%lfggg%\{&a%dﬁ)e attgsgte%fﬁlt g‘vgrllq re‘z:r(ljﬁﬂgre ¥hen needed to
augment immune activity (Z.e., after diagnosis with an influenza infection).

In accordance with the invention, compositions comprising, as an active
ingredient, an effective amount of the cysteamine and one or more nop-toxic,
pharmaceutically acceptable carrier or diluent. Examples of such camiers for use in
the invention include ethanol, dimethyl sulfoxide, glycerol, silica, alumina, starch,
sorbitol, inosital, xylitol, D-xylose, manniol, powdered cellulose, microcrystalline
cellulose, tale, colloidal silicon dioxide, calcium carbonate, magnesium cabonate,
calcium phosphate, calcium aluminium silicate, aluminivm hydroxide, sodium starch
phosphate, lecithin, and equiyalent carriers and diluents. _

l 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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viruseSapications «&elakith H’iff%r%sallé’[%n’él

5mg/mL (1'40) The LD50 of TG21 to embryonated hen eggs was 32.1

mg/mL. No side-effect was found when dosed below 12.5mg/mL (1:80).

.2. EID50 of H5N1 Avian Influenza in Embryonated Hen Eggs, and LD50

in Chicken. When an original stock of virus was diluted more than 109

times 10 (concentration 10-9), embryonajed eggs survived. According to

the Reed-Muench Method, EID50 of H5N1 avian influenza in

embiyaRaIRg ) ROMEHASAIELOLA, Stk KSR IS SRR S socisted

diluted to 1028 or below, the tested virus was not lethiferous. The

HsthnQﬂtﬁﬁafh‘érﬂ@aﬁem@ﬁcR@fﬁ%&vlmamszﬁsm@s%ﬁlﬁmfﬁﬂﬁ%@t@fecuom

TO2Lqn H5N1efuiand nHLR)Za,Visieesdh By Qeaias, Heafa8s or intensity of
Prior to ingculation into embryonated hen e@gs the H5N1 awan influenza

TSRSt ligAtCs prelated to

minuteuchhie #I86asf TPRIAasansHal iRV siluenda viddniveRred daily at
15.6,14.9, and 6 8 20 réné{VmL res ectlvelé with treatment tlgnes of 30,

60, AN E28MRRES Lt 18 it B I5HEGHFES cisHaNTe dbie? Thge preferred

ICSQSJWﬁﬁQ&ﬂt‘,&H@did@g'b ) ipdtcanspe tiydedy hivkida Haeidisisredaso a patient to
treateld Wlt for 30 and 12 nute q8r to |no ulatlon under virus.

doses fﬁﬁ%slﬁf)ogae(lsse% fﬁe REP5C posiI at“?fve control group
treated witFalwviEL at(er)e;)theﬂk%mst ofuRBaTeANIFldus£gainstti4Bnlthe invention.

aviapgall) Sj&ﬁ]iﬂése BLYPRBIeH BEREANE WalkifRe A JtiRgdM e by weight

respectivel h 30 and 120 minutes treatment times prior to inoculation
undEEg Wi bRl EsEBITIPTRPRIEEIDRE b valeatiiess sHes fotistho

drug administered), all embryonated hen eggs died. 21 Table 1-Antiviral

effect of TG21 on H5N1 AlV. in embr)f{ onated hen eggs 10 ELD50'
xample 1—Treatment of Influenza-Related Symptoms

A male subject infected with an influenza virus, demonstrating symptoms
(nasal discharge, fever, exhaustion) associated with an influenza infection, was
initially treated with over-the-counter nasal decongestant and mucolytic medications.
The over-the-counter medications were ineffective in freating the influenza-related
symptoms within 24 hours.

After the over-the-counter medications proved ineffective, the subject was
administered orally a dose of about 700 mg of cysteamine hydrochloride. Withm 24
hours, symptoms associated with the influenza infection had disappeared. The subject

expressed general feelings of health.

Example 2—Studv of Antiviral Activity of Cvsteamme aﬂamst HSNl Avian

Inﬂuenza V1rus In—wtro and In vivo Studies Using Oseltamwlr Phosphate as Control

According to one embodiment of the invention, cysteamine demonsirates
antiviral activity against H5N1 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.



100 ETD50 30 Minsb 60 Mins 120 Mins 30 Mins 120 Mins Embryo
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Materials and Method

Cysteamine (hereinafter referred to as “TG21”; comprising 99% cysteamine)
was supplied by Omega Bio-Pharma (H.K.) Limited. Embryonated eggs from
specific-pathogen-free (SPF) hens (Beijing, China) were used in this experiment.
H5NI1 avian influenza viruses CV strain was isolated from infected chickens. Roman
chickens were purchased from Hebei without immunization with avian influenza
vaccine. TAMIFLU® (Roche (China) Ltd,, Shanghai, China) was used as described

herein.

Evaluation of TG2]1 Toxicity 1n Embrvonated Hen Eggs

One gram of TG21 was dissolved in 10 mL (1:10) 0.01mo¥/L, in pH7.2 PBS
(1:10, 10mg/mL}, and then diluted in 2-fold serials from 1:10 to 1:5120. The diluted
drug (test group) or PBS buffer (control group) was injected 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 and.

to calculate LD50 (50% Lethal Dose of virus).

Evaluation of EID50 of H5N1 Avian Influenza in Embrvonated Hen Eges

Original stock of avian influenza viruses CV strain was diluted 10-fold series
with 0.01M pH7.2 PBS from 107 to 10, The 0.2 mL diluted virus (test 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. EIDS0 (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



100% (16/16) 1:20 100% (11/11) 100% (12/12) 100% (16/16) 100%
(11/11) 100% (11/11) 1:40 75% (6/8) 77.8% (7/9) 100% (11/11) 100%
(6/6) 100% (6/6) 1:80 37.5%3/8 ) 40% (4/10) 66.7% (6/9)
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21 solution was incubated with same volume of 10 or 100 times EID50 H5N1 avian
influenza viruses CV strain at room temperature for 30, 60 and 120 minutes,
respectively, and then the 0.2 mL virus-drug mixture solution was inoculated into
chorio allantoic cavities of 10-day-old embryonated eggs from SPF hens, All of the
embryonated eggs were hatched at 37°C and monitored twice a day for 5 days to

observe embryo survival. The IC50 was calculated.

As a positive control, the antiviral effect of TAMIFLU® on avian influenza

virus was evaluated under 100 times EIDS50.

Evaluation of Avian Influenza Viruses LD50 in chicken.

The original stock of avian influenza viruses CV strain was diluted 10-fold
series with 0.01M pH7.2 PBS from 107 to 107, and then was used to infect the
chickens by nasal dropping, 10 heads each dilution. The animals were monitored
twice a day for 7 days to observe survival. The LD50 of avian influenza viruses to

chicken was calculated according to animal survival.

Evaluation of TG21 Efficiency againsi Avian Influenza in Chicken.

4 to 6-week-0ld Roman chickens were administered TG21 through drinking
water, with dosages of 40, 20, 10 mg TG21/head.day™ high for three days, then the
chickens were challenged with 2.5, 25, 250 times EID50 by nasal dropping, once a
day for three days. The animals continued to accept freatment with same doses of
TG21 for ﬁye days after cl}allel}ge. The chickens were monitored twice a day for 7
days. A ﬁegative control without treatment was carried out in pa‘rallel. 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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Results
1. Toxicity

120 hours after TG21 was inoculated into embryonated eggs, some toxicity
was detected at a high doses ranging from about 100mg/ml. (1:10 dilution) to 25
mg/mL (1:40). The L.D50 of TG21 to embryonated hen eggs was 32.1 mg/mL. No
side-effect was found when dosed below 12.5mg/mL (1:80).

2. FID50 of H5N1 Avian Influenza in Embryonated Hen Eggs, and 1.D50 in Chicken.

When an original stock of virus was diluted more than 10° times
(concentration 10°%), embryonated eggs survived. According to the Reed-Muench
Method, EID50 of H5N1 avian influenza in embryonated hen eggs was calculated as
10%Y. When virus stock was diluted to 10" or below, the tested virys was not

lethiferous. The LD50 of H5N1 avian influenza in chicken was 10°/0.2mL.

3. Antiviral Effect of TGZ1 on HSN1 Avian .Iuﬂuenza Viruses in Embryonated Hen
Eggs.

Prior to inoculation into embryonated hen eggs, the H5N1 avian influenza
viruses were treated with different dilutions of TG21 for 30, 60, and 120 minutes.
The IC50s of TG21 against HSN1 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 Tablé 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 miﬁutes 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.



13% (2/16) 0% 0/20) 0% (0/19) 1:1280 0% (0/24) 0% (0/23) 0% (0/19) 0%
(0/25) 0% (0/24) 1:2560 0% (0/29) 0% (0/28) 0% (0/24) 0% (0/30) 0%
(0/29)
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Table 1—Antiviral effect of TG21 on H5N1 AIV in embryonated hen eggs

10 EIDS50° 100 EID50
30 Mins" 60 Mins 120 Mins 30 Mins 120 Mins
Embryo survival (%)
1:10°  100% (16/16%  100% (17/17) 100% (21/21) 100% (16/16)  100% (16/16)
1:20 100% (11/11) 100% (12/12) 100% (16/16) 100% (11/11)  100% (11/11)
1:40  75% (6/8) 77.8% (7/9) 100% (11/11) | 100% (6/6)  100% (6/6)
;g 1380 37.5%3/8) 40% (4/10) 66.7% (6/9) | 0% (0/5) 20% (1/5)
=
B 11160 10% (1/10) 27% (3/11) 36.4% (4/11) | 0% (0/10) 0% (0/9)
§ 1:320 0% (0/14) 0% (0/13) 21% (3/14) 0% (0/15) 0% (0/14)
1:640 0% (0/19) 0% (0/18) 13% (2/16) 0% 0/20) 0% (0/19)
1:1280 0% (0/24) 0% (0/23) 0% (0/19) 0% (0/25) 0% (0/24)
1:2560 0% (0/29) 0% (0/28) 0% (0/24) 0% (0/30) 0% (0/29)
IC50°
1C50 15.6 14.9 6.8 17.5 16.1
(mg/mL)

10

Note: Mins=minutes; *EID50: drug dose for 50% egg infection; °reaction time of
drug-virus prior inoculation; “drug initialization concentration is 100mg/mlL.; Ysurvival
/total; *IC50: the drug concentration required to survive 50% embryo.

Efficiency of TG21 against HSN1 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
with high virus dosage (250X LD50), mediate virus dosage (25X LD50), and low

virus dosage (2.5X LD50) of infectious HSN1 avian influenza viruses. The results of
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IC 50 I1C5015.6 (mg/mL) 14.96.8 17.516.1 Note: Mins=minutes;
'EED50: drug dose for 50% egg infeetion; breaction time of drug-virus
prior inoculation; ‘drug initialization concentration is 100mg/mL; dsurvival
5/total; elC50: the drug concentration required to survive 50% embryo.
Efficiency of TG21 against }5N1 Avian Inflenza Viruses in Chickens.
Four to six-week-old chickens were administered with 10-40 mg/head.dayi

TG2]rﬁéﬁ?‘é%tﬂfi%i@.Eféeiaéﬁrﬁgﬁh%%%H@Hﬁxﬂﬁé‘ar%&@qﬂ%éi}{ﬁi&@ﬂ% M&howed in
challegge 10with hl\%uwrus dosage (250X LD50), mediate virus dosage

(25X 1509, kslovo ﬁfs%é%tﬁ@i(zis%q_@@@%mﬁb&ﬂbw Hamua@%iﬁm times
mf'Uiﬁ??oWﬂ&ﬁ%&%{@S&H@gés, including the amimals in the TAMIFLU® conirol

group. This may due to too high A dosage of viral infection such that no medicinal
treatment, including TAMIFLU®, can provide effective protection against the viral

mnfection.

The protection of TG21 against H5N1 avian influenza virus in chickens in
dosages of 40, 20, 10 mg/head.day“ was 100%, 62.5%, and 87.5%, respectively,
under 2.5 times LD30 viral infectious doses, and 70%, 80%, and 50%, respectively,
under 25 times LD50 viral infectious doses. The statistical difference of efficiency of
TG21 and of the negative control (no drug) was extremely significant (all p volume
<0.01 by Chi-square test). The efﬁciéncy of TAMIFLU® (Smg/head.day'l) was 50%
under 25 times LID50 viral challenge doses. No significant difference between IC50
of TG21 (10mg/ head.day'1) and TAMIFLU® (5mg/head.day™) was found (P.>0.05)
under 25 times L.D50 viral challenge doses (Table 2).

Table 2—Antiviral effect of TG21 on H5N1 avian mfluenza virus in Chicken
Viral infectious dose

Drug and Dose 250 LD5O 25 1LD56 2.51LDs59

40 mg/ml. 0% (0/10% 70% (7/10) **  100% (10/10)**
= 20 mg/mL 0% (0/10) 80% (8/10) *¥*  62.5% (7/10)**
(52 10 mg/mL 0% (0/10) 50% (5/10) **  87.5% (9/10)**
Tamiflu (5 .4 mg/mlL) 0% (0/10) 50% (5/10) **  N/A
Negative control 0% (0/1 0) - 0% (0/10) 20% (2/ 10)

Note: ¥* P<0.01 compare w1th 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-weck-old chickens were used in this study to test antiviral effect of TG21
on H5N1 avian influenza viruses CV strain, The LDS50 (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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22 TG21's antiviral effect on HSN1 avian influenza virus in the chickens
are showed in Table 2 below. All of the tested chickens died within three
days under 250 times LD50 viral infectious dosages, including the animals
in the TAMIFLUO control group. This may due to too high A dosage of
viral infection such that no medicinal 5 trepfment, including TAMIFLUe,
can provide effective protection against the viral infection. The

protegiipn oL ?B}eaﬁ%ﬂbﬁ‘iéd%i&aaéﬁ&éﬂﬂ %Sﬂé&%fﬁéﬂén"’réhﬁg 8?6153‘6 120 minutes,
dosages of 40, 20, 10 mg/head.day-1 was 100%, 62.5%

respé@fﬁf@gv%d@ﬂztbeﬁm@@sé kel gATeciRsatcd 6e8s farnlseons 5805yl of the
and SQ%nke %tﬂeod\“ﬂg%gc%ﬁ%ﬁ%ﬁ-g iabinieaieusdlosasn ther TG21

statlstlcal dlfference efficiency of TG21 and of the negative control (no

drug)RRas ?ﬁel?%&?fﬁﬂﬁé’hﬁéﬂ“ﬂ@%l@#ﬁé@@@is PR symistredstjth TG21 in
The gffigionsuat TAMIELARSmatieagoiay aﬁmmmqﬁaéamfm and

LD50_viral challenge dgses. No significant difference between IC50 of

TG2EYE0HAY) RES SRNEED FHAMIEESR (SHbR oAyl R tourgd and te
(P>0cBByidiinclenal tirmesvaRbRdiral @wiﬁm&d&sesﬂmﬂﬂ)@hﬁ&a negative

2- Ant|V|ra| of TGZl ont H Nl avian infl it en V|r

mfecf’%us dg éﬁu 0S8 ]IPIjE(? %rglffﬁlgg%é S%?;% Ow?m at (1) the

0% (BLR0ap7 (H%’ZQ?:&;g@DnSt HOB%oavian influenza viruses in embryonated hen eggs were
15.6, 14.9. 6.8 mg/mL, respectively, when 10 times EID50 viruses were treated with
TG21 for 30, 60, 120 minutes prior to inoculation, 17.5 and 16.1 mg/mL, respectively,
when 100 times EID50 viruses was treated with the drug for 30 and 120 minutes prior
to inoculation. The IC50s of TAMIFLU® against H5N1 avian influenza virus in
embryonated hen eggs were 25.1 and 19.4 mg/mL, respectively, when the 100 times
EID50 viruses were incubated with TAMIFLU® for 30 and 60 minutes prior to
inoculation; and (2) the efficiency of TG21 in a doses of 40, 20, 10 mg/head.day”
against H5N1 avian influenza virus induced mor{ali’ty m 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 LDS50 viral challenge dose, while the efficiency of
TAMIFLU® (Smg/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 befter 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 HSIN1 avian influenza virus in
mice

Materials and Method

Cysteamine (hereinafler referved to as “T'G21”; comprising 99% cysteamine)
was supplied by Omega Bio-Pharma (H.K.) Limited. HSNI1 avian influenza virus,
WYV strajn, was isolated from infected chickens. TAMIFLU® (Roche (China) Ltd.,

Shanghai, China) was used as described herein.



(10/10)** 20 mg/mL 0% (0/10) 80% (8/10) ** 62.5% (7/10)** 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
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Evaluation of 50% lethal dose of H5N1 avian influenza virus in mice {mID50)

H5N1 avian influenza (WV strain) stock solution was initially diluted 1:5 and
then diluted with PBS in four-fold series for 5 dilutions (1:5 to 1:1280). Six to eight-
week old female mice were anesthetized by intramuscularly injection 100ul of 1%
sodium barbiturate and then inoculated by dropping 50ul diluted IISN1 avian
influenza virus WV strain into each mouse’s nasal cavity (n = 10 mice for each
dilution). Animals were monitored daily for 14 days and mIL.D50 was calculated
based on the death of mice with the Reed-Muench Method. The results indicate that
the survival of the mice were 0% in the 1:5 virus dilution group, 10% in the 1:20 virus
dilution group, 25% in the 1:80 virus dilution group, 80% in the 1:320 virus dilution
group, and 90% in the 1:1280 virus dilution group. The mLD50 of H5N1 avian
influenza (WV strain) was 102°%/0.05mL or 1:141.5 dilution/0.05ml..

Therapeutic role of Cvsteamine in mice infected with avian influenza virus

Fifty female mice (6-8 weeks old) were allotted into three treatment groups

(T1, T2, and T3), one negative (unireated) control group, and one positive

(TAMIFLU®) control group, with 10 mice in each group. After being anesthetized

via intramuscular injection of 100ul 1% sodium barbiturate, all of the mice were

" inoculated intranasally with 10 times mLD350 H5N1 avian influenza virus in 50puL

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 tireatment groups respectively, TAMILFLU® 0.3mg per mouse daily in the

posmve control group and same volume of PBS i n the negatlve group.

Mlce werc observed tw1ce a day for 14 days for clinical signs of infection and
for survival. The protection rate of TG21 against H5N1 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



10

0% (0/10) 0% (0/10) 20%(2/10) Note: ** P<0.01 compare with control
group by Chi-square test; a: survival/ total 20Summary 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 CYstrain The LD50 (50% Lethal
Dose) of virus to chicken, EBD.50 (50% egg infective dose) of virus to

embpiRgiadd %a%owfx%@&%m@%&% BRARRAPARIBENE Bontrol group.

determined For the in vitro studies, the 23 viruses were

pre-ikBeé m&@mnwaﬁfefeﬁﬁééneéhﬁgﬂoarm@ AP B0 T2 @ioHaUERs0.01), and T3
reSpngﬁ\f)e <§@)‘§ tﬁ%l@@ 993'1539 ﬁ’m{?rﬂﬁflﬁﬁﬂe%ﬁgeoaﬁﬁfyﬁgmup These

survival of the embr 0. The IC50 (the drug concentration required to

survr\s%éuﬁ@%dé?ﬁﬁsr%} 3Pk bas s %ﬂ@aﬁa*fgal iR Rt DG e luenza
chick@ng yereiadministareeb Wil 62 d8viad g pRtiaia alfectamdoses

of AN through drinking water for three days before and five days after
challenged with viruses. Animal survival was recorded and the efficiency

of drug Wa&B\@kuﬁigq;a&mpW@ﬁﬁﬁﬁmhﬂ%Miaﬂd@)raﬁﬂrﬁiI’i&gﬁﬁited herein are

control (no drug) we carrled o tm in aIIeI dles sults sh

that; ’fff?(rﬁ] al{&(g& ¥ TG2L agalnsr[ 213 \}Pa{;nlln er%zﬁa? ﬁge%HEIW%qes o the
embeytnated henreggs tveigediOvH. 6 clek 8l Smbingk ofgbpertiediypation.

when 10 times EID50 viruses were treated with TG21 for 30, 60, 120

minutes prior to inoculation, 17.5 and 16.1 mg/mL, respectively, when 100

times EID5b shpubd sl erstoed thatHihn exapoe] 9o A5d apepdrocatiiresibed herein
PrioLiQ {BPeRtoRel p&é@&@%ﬁ@%&t URisgainskiteNbayi kﬁfnchanges in light

influenza virus in embryonated hen elg swere 25.1 and 19 4 mg
respeRIRAEIY b grssiubitiRmEsones R d & it 8B S 0erE .Wéafoa’féa%ﬁ’ﬂhm the
TA_MiHt 40 foratvastd o appioiesHrior to inoculation; and (2) the
efficiency of TG21 in a doses of 40, 20, 10 mg/head.day-1 against HSN1
avian influenza virus induced mortality 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 . 20 TAMIFLUO (5mg/head.day-I) was 50%. These results
suggest cysteamine has a strong antiviral activity against HSN1 avian
influenza virus, where it can provide similar or even better protection
against H5N1 avian influenza virus as compared to current licensed drugs
against avian influenza, such as TAMILFLU(r). 25Examp|e 3-Antiviral
activity of Cysteamine against H5N1 avian influenza virus in mice



Materials and Method Cysteamine (hereinafter referred to as "TG21";
comprising 99% cysteamine) 30 was supplied by Omega Bio-Pharma
(H.K.) Limited. H5N1 avian influenza virus, WV strain, was isolated from
infected chickens. TAM-FLU(r) (Roche (China) Ltd., Shanghai, China)
was used as described herein. 24 Evajyation of 50% lethal dose of HSN1
avian influenza virus in mice (mLD50) H5N1 avian influenza (WV
strain) stock solution was initially dilyted 1:5 and then diluted with PBS in
four-fold series for 5 dilutions (1:5 to1:1280). Six to eight- 5 week old
female mice were anesthetized by intramuscularly injection 100/IL of 1%
%ﬂﬁ] barbiturate and then inoculated by dropping 50AL diluted 1-15N1
avian influenza virus WV strain into each mouse's nasal cavity (n. = 10
mice for each dilution). Animals were monitored daily for 14 days and

mLD50 waseale waieskhasad oa thedrathakreiseith tipfeatpiceagtinosing

Method. The results indicate that 10.the survival of the mice were.0% in
2 ShRI LB, SRR S URT1 8% %ﬂlﬂt@%@%&f&&l&.ﬁ&tﬁb’tﬁf@%&ﬁeﬁ%‘éﬁ fpount of a
cybheurhiB0 sdmsodiation group, 80% in the 1:320 virus dilution group, and
90% in the 1:1280 virus dilution group. The mLD50 of H5N1 avian
influenza (WV strain) was 10-21509/0.05mL or 1:141.5 dilution/0.05mL
15Th?eré[ihe utictsole afc@ykteamigin inicecnie thed withrefvighonnf selagted from the
SIS cong; il feft‘a%ﬁmtc gu%rﬂse'mégé WerR ARG Y& iruses;  human
tr atment groups (Ti, T2, and T3), one negative (untreated) control gro
Paalmféﬁ@pwtlvea(fmwwuG?Qi@ﬂtﬁ%grﬁtﬁﬁntmtwlf@m|é@fﬂii1@é€ﬁ§rmfga"mms
toAlBLRRIRGIRNEPEReHAS Covid INtrates S HEIRIOINIGSHO AR JHMM-dYraedium
arbiturate, all of the mice were 20 inoculated intranasally with 10 times
mLD50 H5N1 avian influenza vim in 50kiL PBS. Within one hour after
infe@iOMhmmmai&waﬁtg’wEﬂﬁiﬁOE Ttaesin i @diaje@aita@&cted with at least one
ministration.with TG2|.at a dose 0f4.8,24.1.2m
%&I@r ?Pe’a%r%nesﬁvént%ugs respe(%? ) 7 AR I?Eflfﬂ%wn er r%olas aatrc]entenus
phanyth@tposmmtca@mmﬂ@@qpsahtlssameeveiumbmt'ms’mﬂmémawems Epstem—
Bl OWR2 OMHICE WEES oPgerv ﬁ;ﬂ&%ﬁ%sa fay for, ﬂﬁ@é%@&ﬁﬁlﬂ“@%ﬁtg% fotavirus,
_ Infection and for survival. The protection rate of TG21 against H5N1 avian
BqRATRAYHES WESATES| AR aHIh e BIg Rt Ent REPRIPSHEES PRERNAEHVand torovirus,

pe@TAHRS WEIRiG9TRARKBRY:dehi-agUaIa deStubRI-8XamRIRaH e £0B21RA fOr viruses,
identifying the protection rate (%).= (death date in control grou deat

ThogRiof (Rt RGPS (dRaHe it of RERBOGHbu RS0 T6the. FRESHIOVITS:
vegbdwaechfhatethteprotestion wmenep50%is70% and 10% in TG21 treatment of
Ti group (4.8 mWmouse.day-1), T2 group (2.4 mg/mouse.dayl), and T3

group (1.2 mg/mouse.day-1), respectively; with a 0% protection rate in the
negdtivEh@Bethod according to claim 1, which 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.



control group and a 60% protection rate in the positive (TAMIFLUe)
control group. The protection rate of TG21 in the Tl group (P<0.05), T2
group (P<0.01), and T3 group (P<0.05) differed significantly from that in
the negative control group. These results indicate that TO21 has a strong
antiviral activity against HSNI avian infjienza 5virus as an ideal drug in
the h-ealinent of avian influenza viral infections. All patents, patent
applications, and publications referred to or cited herein are incorporated
by reference in their entirety, including all figures and tables, to the extent

they Are Hst IRebadisteenrding fecctaiplidt whRipin faief ariteapinsfradiiBneysteanmine
WirsbRidihe raderstapd jhaiing.examples and embodiments described

hereln are for i ustratlve purposes only and that various modifications or

changes in light thereof will be suggested to persons skilled in the art and

are t@ berpachislasiikis: 8 Siird Apd 1D wewOE S pRRliIGaHORnound is taken

Claims We clajm. l. A method for treatlngi‘xil viral infection, wherein

orallie AR E S p LR TR Gsi T AR B R WithTns dRraatiYe clibn, Bivgal  route,

subelisienngloithaspdigstan effective amount of a cysteamine
compound. 2. The method, according to claim 1, wherein the viral

infection is selected from the group consisting of avian influenza viruses;
aderibvirﬁswth@dpésvirukm;glumaaepa}ijmomnsuseszrp@widwsés;omplicaﬁons
2468 % ééﬁs\gﬁhpz{%pﬁ}{{@&?% %Qﬁﬁ)élgg%eﬁie%dvé iRt G8ing a subject with

orthomyxovirus; unyakuées doviruses; and paramyxoviruses.
thea virpkeinfecton; aedadimpisteedno2thyivebieattne stibjeveismmarted withystoamine
co¥plgagt one of the group consisting of avian influenza virus, pneumonia,
conjunctivitis, gastroenteritis, pharyngitis, acute haemorrhagic cystitis,
herpes simplex virus, varicella zoster virus, Epstein-Barr virus, IIPV types

1-65) pamspindth & Aceading Radamig) SRS vielbliftGion is selected from the
areowrus colti V|rus ente OVII’US rhlnowrus hecf)atowrus coronavirus

u
gr 08(1% t%%vlisr%%g Stsivt Vu%nh Iﬁ?szac \(&3 Ei/el?fjses E1 Ve heprstidoes;  human

avirus, rubivirus,
papifleazaudess, amdf@wmes;caame@e; vipisoantasdsis, dN@inbvirusss;  flavivirus;

tog%t) aﬁps xlf&%ﬁ%@s?ows&% CMErQVIIUBaYe g{%@pmﬁﬁ%ﬁ&m@e

mumps virus. e methdd according to claim 1, which
comprises admlnlsterlng at least 0.1 mg of the cystearnine compound to

the gubjegidaivhod, actortite; MEHIGH, ACCRIGIRGhIMEIRIBAL WhiBeted with at least

cohn_tgnses admlnlsterlng between 2 mg tg 3,000 mg of the cysteamine

onoftipdhifid BEHY. ORBTIRge MlethREa altdPanTg to thimPRWHER AN SyRjumotivitis,
gaﬁt&ﬁ&mﬂﬁep@@mﬁgiﬂ&%@weaﬁ&dﬂmgibt&b@@ﬁ@d&@ﬂ@%lﬁip‘lgxohms varicella zoster

CQ’S@E%&%%E Steam' ?Er?déé’gs of Cé‘St%aﬁ’iﬁ‘e a”a"r)ﬁmofwrug orbivirus,

cys amine, erlv fves ofc amine > conjugates ofcfmflea ne, an
rotaNgtEh oligesrof Cysteaniiidrug 7 enteravimine rhsoisadupativires, cfaiiengviras and

torwqgig 'Baégilﬁﬂsﬁ?é?ﬁiﬂg éai'ﬁéé GMEE%E‘”AESJM%O%BWH&SOﬁW”% and C
vwgses Thogoto virus, Hantavirus, Nairovirus, phlebov1rus rabies virus, ephemerovmls.

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 cystearnine compound daily.



8. The method, according to claim 1, wherein said cysteamine compound
is taken orally, parenterally, intravenously, intramuscularly, transdermally,
via buccal route, subcutaneously, or via suppository. 9. A method for
reducing the severity, intensity, or duration of complications associated
with a viral infection, wherein said metjyod comprises diagnosing a subject
with the viral infection; and administering to the subject an effective
amount of a cysteamine compound. 10. The method, according to
claim 9, wherein the viral infection is selected from the group consisting of

aviah4nfhilerpeiinr: Secominioviiises; HbRse IR SYsIR g compound is selected

FroRPRILORAY SRR RANO VKIS ASiRE VSR SinRI CIRANINIES: 6OKIBRYIAIEE Snalogs
flavivirus; tor%ayiruses, orthomyxoyvirus; bunyaviruges; rhabdoviruses; %ﬂdl‘t £
of SaplrRpRRiPEgves af) CYSIEAPNIA FPTEMEORRING & SRS, WiesigooNtes ©
cydhamsiiect is infected with at least one of the group consisting of avian
influenza virus, pneumonia, conjunctivitis, gastroenteritis, pharyngitis,
acute haemon-hagic cystitis, herpes simplex virus, varicella zoster virus,
Epstein-BHie isthod Py 1:6 Slparvodirne1Bed) chaingspamoeirosppound is

rbivirus, rotavirus, aquareovirus, Gol i\ﬂrltjg, enterovirus, rhinovirus,
Cy%%%%’t%?n%sr? ?:Yérc())%%ev?ruc §ﬁa tglr%{:;ql}%% Set'sivinis, hepatitis C-like viruses,
alphavirus, rubivirus, influenza A, B, and C viruses, Thogoto virus,
Hantgvirgg, lﬂ%‘ﬁ%‘ﬂf%@c&@ﬁ%%ﬂ'@%ﬁ@'%&éﬂ? sSRNSRABIRVHMSompound is taken

vesiculovirus, measles virus, and mumps virus. 12. The method,
oraile o IR EEAEIRIN Y TAVRRO S m FHEBRUSEIHAT S e HABFAETRAYY 0 YihgPBf$Rk fowie:
suBNREERMENE 6PUIPoMbiRdRE subject daily. 13. The method,
according to claim 12, which comprises administering between 2 mg to
3,000 mg of the cysteamine compound daily. 28 14. The method,
accarting ethaiints; whensirsgaitaystaantinedonibounitds iséiceted Wmein said
Elﬂe r%u Cgerési%tailn ocs)ic %y%tes%g]!e%?’\%fﬁt%%lsﬁﬁcﬁéﬁdrzﬂﬂséﬂfministering to 4
mecy% eamine, ana o%qs or gysteamine, derivatives of cysteamine, conjugates
sutpéaystedivine andumaibbolissoies/senaing: 15. The method
according to claim 14, wherein the cysteamine compound is cysteamine
hydrochloride or eysteamine phosphate. 16. The methaod, accordin%
t0 clbm Shemeland.HHEPESBE MR o BB s BB o 1 selétied from
theP e riEradbis; iliavenomshn IntMMuSCUlatYesaahdeniiabys; virehusoatises; human
route, s,ubcuj[aneous%%)r via su gﬁsitpry.. . 17. @ersnetg&g fg‘;-tr%gstjngﬂavivims_
- PRI HIS We s RARRA AR a UiPAT HTSEtioR SWhErE Said method. = .
- togaoinprisesthiagyasingsatsulypeitusith thebdirdrintectioh panthudministering '
to a subject an effective amount of a cysteamine compound. 18. The
method, according to claim 17, wherein the viral infection is selected from
the dfoulbleomsibndg wianding b claimal Viridussiadba Gkirskds nfected with H5NI
aviETPERMIHSE S v MR RARMATHAVELS 88 RAROViBMSeSKRAVIEUSPBaryngitis, acute
. picornaviruses; coronaviruses; flavivirus; togaviruses, orthomyxovjrus; . o
hagmoRTRag) GYEEIF N ABAGY FTERSX M paF BTG KAVIRTEE S irus, Epgtefipart virus, HEV
typeethes] raseartirgdooclaifint hankeiais, heisitjggoiaviiectepaithvidsNdltivirus,
avian inflyenza virus, pneumonia, conjunctivitjs, gastroenteritis iy .
G ek T e RGN
virdesteslyludrEpstbiviBan iifuensz P\, Bpesd -65vipasnVikeg@e vitkmifentavirus,
NeR YOI 5 QIBIMIS. LOIBNITiG, ARSI O NS RRIBIO WS os virus, and
r mowmg, epatovims, coronavirus and torovirus, petsivims, hepatitis
mu@yikeigisuses, alphavirus, rubivirus, influenza A, B, and C viruses,
Thogoto virus, Hantavirus, Nairovirus, phlebovirus, rabies virus,
ephemerovirus, vesiculovirus, measles virus, and mumps virus. 29
20. The method, according to claim 17, which comprises administering at
least 0.1 mg of the cysteamine compound to the subject daily.



21. The method, according to claim 20, which comprises administering

between 2 mg to 3,000 mg of the cysteamine compound daily. 22.

The method, according to claim 17, wherein said cysteamme compound is

selected from the group consisting of cysteamine, cysteamine salts,

prodrags of cysteamine, analogs of cygéeamine, derivatives of

cysteamine, conjugates of cysteamine, and metabolites of cysteamine.

23. The methasthagcoreinging elodminl Thaiein dhamysieattigistering at least 0.1

compound is cysteamine (E]g/dr chl%r.ideé)r %ysteamine phosphate. 24,
m%ﬂ@ﬁﬁ@@f‘f&%}% EPHRGUL AT FHIGHERN said cysteamine compound is

taken orally, parenterally, intravenously, intramuscularly, transdermally,
via buccal rout bcutapeously, or yja SUppOsSItory. 25. A method for
orev R S RED? S A e AR e AR B 2 m
to Whedeip sdidsngiad temprpesatidailiistering to a subject an effective
amount of a cysteamine compound. 26. The method, according to
claim 25, wherein the viral infection is selected from the group consisting )
of aan ifteenzthedkusesdifenivielaes; Herpbetiiysaid Hiiganine compound is
scIRARHI SRV SE S PRFYQMEHSESS LEQUIHRRS DIGOMAMILARS FRIQNRYKHSPScamine,

flavivirus; togaviruses, orthomyxovims; bunyaviruses; rhabdoviruses; and =
anpapsAlKEAUBES; derivativemel atRdinge CORMEE T Ui SBnRetettRgbolites
of Syhligatiiginfected with at least one of the group consisting of H5N1 avian

influenza virus, pneumonia, conjunctivitis, gastroenteritis, pharyngitis,

acute haemorrhagic cystitis, herpes simplex virus, varicella zoster virus,

Epstzdn-BEie uitethpt] PA¢dypiisg] $©65¢kan@irushBite; ¢haingsparuddrasmpound is

Qrbivims, rotayirus, aguareovirus lyirys, enterovirus, rhinovirus,
% %%aﬁlé %“3/%3 l(%sfc\égor%ﬁ%\elrﬁ%%ﬁ : P%%%%%&#Js petsivirus, hepatitis C-like
viruses, alphavirus, rubivirus, influenza A, B, and C viruses, Thogoto
virug Hasfayidise N QRS M&V‘W,Swﬁ%@ﬁﬁs\ﬁﬁi%&%ﬁm@&ﬁéﬂéﬁnd is taken

vesiculovirus, measles virus, and mumps virus. 28. The metho

orale R eI BEYEIER Yori B elitltstaARRS SHotatt 0Viambpegal oute,
sutbaBysienMineaeNRRLRe-0 the subject daily.  29. The method,

according to claim 28, which comprises administering between 2 mg to

3,000 mg of the cysteamine compound daily. 30. The method,

accasling 40 alaihv®@5fawhpremasiig oystedaviipoonipoind iyiseleotédtion-related

from the g onsi f.C ' mi :
o R g mount
of pPryistmansisemanethetabolites of cyst eamine  31. The method,
according to claim 30, wherein the cysteamine compound is cysteamine
hydrochloride or cysteamine phosphate, 32. The method, accaording to
ClairA® 5T WRHBREA Aer By S i TR0 A SRS e A I iR P ifyed from
thelNBidvenotisdistiniran Usdutariyfiianadennaly, \déchoceatequisspesviruses; human
-_-'shbeutaneouSly,-or Via.suppOsitory. = - 33.-A composition comprising gn . .
D o AP B arF e A o B T BIBSon g o o~ Havvirus
toginfizrcsion atidapantivih epayiruse4hTls comen sitibpaaunoreig ses.
claim 33, wherein the viral infection is an avian influenza virus; and
wherein the antiviral drug is selected from the group consisting of

ganditloVhe msibpsvirceosdiam e, dniaradidereim tnauinectdndanfected with at least
oné)%?ltﬂ{@i%%up consisting of H5N1 avian influenza virus, pneumonia, conjunctivitis, °
gastroenteritis, pharyngitis, acute hasmorrhagic 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, coropavirus and



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. 31  36.
The composition, according to claim 35, wherein the viral infection is an
avian influenza virus; and wherein the pparmaceutical material is selected
from the group consisting of antitussives, mucolytics, expectorants,

toasHiRW epasivanal Jepias ardinasartesoagstants. rubivirus, influenza A, B, and C
viruses, Thogoto virus, Hantavirus, Nawrovirus, phlebovirus, rabies virus, ephemerovirus,

vesiculovirus, measles virus, and mumps virus.

28. The method, according to claim 25, which comprises administering at least 0.1

mg of the cysteamine compound to the subject daily.

29. The method, according to claim 28, which comprises administering between 2 mg

to 3,000 mg of the cysteamine compound daily.

30. The method, according to claim 25, 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 metabohtes

of cysteamine

31. The method, according to claim 30, wherein the cysteamine compound is

cysteamine hydrochloride or cysteamine phosphate.

32. The method, according to claim 25, wherein said cysteamine compound is taken
orally, parenterally, intravenously, intramuscularly, transdermally, via buccal route, "

" subcutaneously, or via suppository.

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 1s an avian
influenza virus; and wherein the antiviral drug is selected from the group consisting of

ganciclovir, acyclovir, foscarmet, 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 freating symptoms associated

with an influenza infection.
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36. The composition, according to claim 35, wherein the viral infection is an avian
influenza virus; and wherein the pharmaceutical material is selected from the group
consisting of antitussives, mucolytics, expectorants, antipyretics, analgesics, and nasal

decongestants.



