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Zi ngi ber Pl ant Extract BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON The present invention rel ates
wgenroaédly to pl ant extracts and/ or conponent SPCTRITAbBH01717
t heref rom whi ch exhibit desirable properties in
relation to therapy. More particularly, the present
invention relates to extracts and conponents i sol at ed
thereof fromthe plant genus Zingiber and in
particular fromthe rhizone of the species Zngiber
of ficinale (al so known as gi nger) which conprise
activities having broad appli cibfLI itty inthe field of
i nhi bition and treat Ar&bEEIANIEEE ons by pat hogeni c
m cro-organi sns i ncluding viruses, bacteria, protozoa
and parasites. DESCRI PTION OF THE PRI OR ART
BATKOGROUND Q@FAIHE aNVENTPDION cations referred to
by author in this specification are collected at the
end of the description. Reference to any prior art in
' ' 'ﬁ@&' hay Not, and shoul d not be taken as,
%I?Lg%:?r?gfv\ﬁg grreir?iﬁ%gpﬁany form of suggestion that this .
prior art forns part of the commobn general know edge
I,n any country. tracts fromthe tissues of )
tﬂ?nB’E?é?‘?l BUERIRS TARfES BeBGPYY daoPIatis cpirasht dngYgy omponents isolated
) . ] . r‘ .
O, A R B op e R (i For® hrticulaly, the
Dréssteinmention relatasdotextraéts and admpppenisdstiemd tharedl fasm the plant genus

hose used in.Sharnmani,sm and I pese nedj.ci.ne. The
FRRBEARGR Safieo I 0T Ut Saeme A B B Ra e PRl felso known
eSS QMicAScomn e GRtil ek ‘h@ﬂn? R AplieAbiBRdin3he Feld of inhibition
non-specific "herbal remedy" for various di'sease _
apdrigratmenisof Bdeasionsdby pathegsnjcumicrponeanisnts inshljng viruses, bacteria,
' t i cacy nor the underlying

ﬂgjgﬂtolg{s/hle{nﬁ%gasv\g[\%;ér, has been delineated or quantified in

a manner permtting reliable reproducible outcones,

sufficient for consistent treatnent purposes.
%ggjﬁé?’ﬁ‘bé@,ogtwgéuﬂ)&%d to assess such

presunpti ons have had to contend with the over-riding
difficulty of |ack of consistent and reproducible

Bibliegrapkit aletaiarqfr ths i puipligaticnk erefendofl dot byi awtbot ar shikapecification are
identified an r of .useful and varied applications
?ﬁ?&‘#ﬁ“ﬁ%ﬁ%ﬁﬁ%ﬁﬁi&&ﬁ’“%i zonme extracts and/ or

conponents thereof. In accordance with the present

invention, the difficulties associated with
Referentsi a4 egy angr ledcia bis epnsificstiondy not, apdrshouls not be taken as, an

T e N e —

gehembkievledgetinany eburdthe gi nger rhi zome and extracts
thereof and its conponents. Avian influenza viruses
i nfect hosts in a highly species specific nmanner, but

‘ : : i .
T e L RESE
asiusmgbep of borepdsds and arixtoces of oompourels uaefdl insnedicine - including both

B S 80l o Hoh S0 SR gn Chines

medicine.

The rhizome of the ginger plant, Zingiber officinale, has been used as a spice in food
preparation and as a non-specific “herbal remedy” for various disease conditions,

sometimes in conjunction with honey. Neither the efficacy nor the underlying activity,



10

15

20

25

30

influenza A virus is highly pathogenic and has been

shown to lead to an extrene el evation of inflamatory
wa@ydocksases With rapid deterioration and hi gh feCEHAUROPS/001717

Many of those infected by H5NL suffer from severed

respiratory di seases such as pneunonia and nul tiorgan

failure. Neuram nidase inhibitors which reduce the

severity and duration of humer? i nfl uenza, coul d be

used to treat avian influenza virus. However, they

have substantial constraints, nanely that production

hoapaal hys béert delreatdd wyquastifiddnint £ thaaner pamm;ng qaliable reproducible

for man fount i es. ,Because of the out ks of avj,

Wﬂop}j’énéé SRRt 1oT cqpsistept URPeR)i RUEPOSSYe P HEIOEe, jskn s deSIgned to

B83E sh W pREGRLFonMHasH hﬁé% iBheR twidi ﬂféscﬁi%r-ﬁﬁ rg‘ &@ifficulty of lack of

partlcular the avian influenza virus. In accordance

ophsisientradpemeduntible tiiadiataon, gi nger rhi zome extracts

and/ or conponents thereof has surprisingly been found

to inhibit both human and avi an i nfluenza virus

SRS, tIRYeAbjeOOUBRNidRE HAK O igbmtiffddr uChthelofoftﬁkeful and varied

human 1 nf| uenza virus does not have a high |evel of

applietiony faf the ivatious ginsehrbizeig %Yﬁﬁtﬁn@rﬁg@r gpmperents thereof. In

Y
a%ch#rg%h 3)&1{&9 Izlges\ség{e iél ﬁ%ndl g%sgs%e cogti\lh variability and lack

dfewmsns&acptdﬁevannoae extrhas \mﬂdcompnmnﬂssﬁ theogmgaf itldzomehave been
such as

S rJS|n
QYREFERSt 386%166 #ﬁ?@ theh@apﬂ %ﬁlal;ﬁcgefla%tgal of thgginger thizome
280 ekﬂ&&%]ﬁ{ere%fa&{ Ré@o rﬁh@ment S or integers but not

t he excl usi on any other el enment or integer or group
of elenents or integers. Nucl eotide and am no acid

RSP RR B PR kR Ry TRRBL SRR 8B gh e, bt on e
JebERdTl Eé\}é Moﬁs@dttti@ s e&a@ﬁeﬂ wdemfdch IhQﬂﬁns<4QDhigh(yS§%b§émc avian

NG 1), <400>2 C# etc. A sunmary of the

infhepnan ckasi é@ﬁ@ fqus rgakSs np r‘wpu%cpountrrpabané 18 cppsidered endemic in
Iﬁ(?c%%g C@idth t o?nepé3 ' qe(gan%odﬁap %h?ﬁhdar% Tﬁﬁﬁmd The H5N1 avian
speci ica |oﬁ Sént 1 nventron provides

mﬂ\hernaa Asyiranid h@gﬂhjopmhngesud aeyienfoeed eltowtecb lﬁ:atcbm daresdhent elevation
o;ﬁhhe Zlnglberaceae lant fam |y mber.s

ppmatry frygokinesy VWt Fapic detzrlﬂ@ﬁe% randphighy Jataizryngll\é@y of those
1er {eG'tﬁquISN 1 SR #P@r% sefered HBdP; toﬁnﬂscgsébg I (g‘f aSileRBla and multi-

erence to "Zi ngi ber extract in the subjec
wgmnfaﬂumatNmamnndmd d@ishibitdrs ardmsh fedoen the Isem‘nty laed duration of human

12 ﬁe&*ezggug(? ?’F (Hs?](g Cltrga}' %VEEI{]IE Hﬁ'bﬁlfazfé\r/iggsn;gggvlexer%e they have substantial
Rtk SnaAlly HRNPRASAIcH cap@dityvdrdhdse Adshe lifited QAR tdef expensive for
the Z. officinale plant, conprise activities which are
radslyecompiriss. appli ed usefully in di sease prophyl axis and
treatment. One particul ar exanple of a disease state

is infection by a virus, bacteria, protozoa,

anas dfahe oOfbr@ikk af yiotah Anfbiganiagdna(leckgof Antivgins, agystathbre is a need
#omer eukary g& The useful activities. are found.in

BhEseaHs Weiee o4t mbihionsseeadaaariicy fherraiign iaflpenzayinid
extracting ("crushing") the ginger (Zingiber) rhizone.

The resulting crush may be dried to generate an active
Ipoamterdahcfr withr theapresant dhvengioy, ginggr bleizéme textracts tamd/or components

tﬁ?reoﬁil%ﬁ 4 et Ry le” B RO B AFog g Touenza virus

fyﬁbéﬂ eRén tHouBH ithapidiein strictdiYofdthe hifah GHBEALA ¢irGR 868 not have a
e crush, the dried powder, the crush filtrate or

higlelevelgfziomalogyhwith irapestane Broiin compersmEordhe aviamintiugees virus.
therein is Zngibain. Zingibain
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activity may be used consistently and reliably to
hydrolyze, in a highly specific manner, a particular

W 200g@568110Vor e particul arly, Zingibain is effecPCwau2ame/001717
any situation wherein thetarget conprises a
pr ot ei naceous nol ecul e that conprises a significant
percent age of proline reS|dues The proline residues
are preferably preceded and/ or3 f ol | owed by a
hydrophilic am no acid. Suitable am no acids include,
for exanple, glutamne, arginine, |ysine, asparagine,
glutanic acid and aspartic acid. Reference herein to

Z|n aln actlv also be read as "Zingibain
&Ig Hl&iw Nthe preferred active
conponent conprlsed Wi thin the extract or a nol ecul ar
conponent thereof is referred to herein as "Zi ngi bain"
BReudhbuldss SRpificsad, ahlekMhd cohiRt feaies Sthefmbatiebword "comprise",
fields. One field of a application wherein the Zlnglbaln
oicydriptions grch ne "SPRPEBRS” | ov Aemnsising' nagll ukee upderptaod He imply the
TR C I ng!
1@%11%1? 2’?}5 ?ta él@fﬁ%ﬁé“of E)r}t% % Er’o of%‘pgnéi%h&gc?} g’lﬂ@%ﬁ?rs but not the
extiusidh ©f a@ndthbpelpmemmhmga oalgd)dprce"aldmfeamts @fintegers.
di seases/ di sorders of animals including humans. The
pl ant extract of the instant invention is further
] j €

e 28 A R ARt ek NG TRDY  3Eehe Rntier number (SEQ
Ipr Biphy ITdri SEQIDi NOec tommaspiyd vimeniedly toabe sequence identifiers <400>1

QR RO hE 8050 Brg RO R o B iF e R SRmiO6e igmtifiers i

provaaéd inCTadle 1.6Al sefigendd bty i@ PRA IS dt ttlﬁee&ldtdfaﬁe $R6itfichteon.
topi cal application of a medicanment useful in the

treatment thereof. The instant invention, however,

e
BRSSP B 5 TSRk Pmbers o
thé (Zlmngibersgerael fplarit afamély, Mentbegaps tihie . fariin dacludd) foexkample, Zingiber
and/ or rml ecu) ar conponents thereof e applicable

> a far
108Gt FERIDeB R ICTHe s bEIIER SaSSUMYIBh ﬁi)ﬂ? ALY quﬁmé%ft | Baference 10
@yn%gq%;rh QUEILS Gf 9@R! edt nﬁ%ﬁﬁicgﬂo 8§s a8l 868 all of the
ments, the extra or nol ecu ar conponent s
af(brenieathmed%emes The lptefed‘rqy:che mZJpgnbedo;Wmmlmlsh &down as ginger.

')Eh eeérégcsg{l %}/g}g})&%‘rﬂ%ﬁa grlll‘%:r& %ngmt quﬁ]ln%z nc%pﬂale plant, comprise

AtiS s Whichug aBE: bR Pp ﬁ&@hkﬂﬂlﬁﬁ%@ea?@ﬁm@ﬁ&lﬁﬁﬁtanéml‘éatment One
corrponents of the present i nventi on exhi b

mﬁmué@ley@mpleazftaq dnsqaye siaﬁees:tré@ptlonrbywa\rltuScbﬂcéﬂna, protozoa, parasites, or
d |
RRBHEoRMRRTH Highs OB GARgHH, exposed, prol i ne

am no acid resi due Thus Z| ngl bai n may be used
consi stently and reliably to hydrolyze such a tar . )
Heenpseful gretividisp atq f%mdtlﬂ@ns <& Sude Faient RYedoTam bl gutting and

e%xﬁrgt:%ﬁ?ﬁsﬁhgg tﬁ‘? gﬁ%&e&z@;@?ﬁéﬁﬂﬁ%ﬁé e?’h@fesgl'tlﬁg IcAgh o tbe dried to

act u act “or a nol ecul ar Conpone
gmwﬁummtmmwepbaﬂem%nnhnaﬁ&hw@wd&ymesbpﬁﬂ%ﬁﬂde¢mmhabacnmhfﬂﬁﬂe

%r o %ggmp}?gg {gglgerr eg‘}sg a];amtcge {5 gﬂe %Iﬂéqer%tg Yeferred to herein as

‘AHihdibhinel & aly shle maegktlagwes —Qhe BruBRAhE aRBDpok@r, thBRrush filtrate
treatnment of ‘infection by influenza virus. Yet anot her

ersthe dolasé - theeprgfestsdrictiveoemponsnt eempiased therein i§ Zivgiheiy. Zingibain
acftlv}ty %1%%/%%'“568 co@s1stently and reliably to hydrolyze, in a highly specific manner, a

particular target. More particularly, Zingibain is effective in any situation wherein the



10

15

20

25

30

di sease conprising adm nistering to a person a
therapeutically effective anount of an extract of
wQ@epmgiohsi1 conpri sing at | east one cystei ne proPEH8BE2006/001717
Still yet another aspect of the present invention is
directed to a use of an extract of Zingiber conprising
at | east one cysteine protease or a conposition
conprising the sanme for the mémuf acture of a
medi canment for the treatnment of an infection caused by
a pat hogeni c agent. Even another aspect of the present
tdrpstecdmmisep raop'rdieﬁacmoum ataied that adorﬂprismu Iaasi'gmhficmtdpmentage of
pzﬁ%,t %g%ﬂgsol sPrH g%[%qh ? e?rs?;ge gede c'i/gl fol?ofwed by a
h%Ex%ERﬁ‘i%eanTﬁ@agidl SHIBRS dmidb a%f‘d%tiﬁ&ﬁﬂe 'f@? @idrﬁﬁl@rﬁﬁﬁhﬁfe arginine,
I PTION OF THE FI GURES Fi gure i's a
ly‘sapu wganagma,o rglummtch ecidt mdctaspaeu@faczi ngeforanae heeini fog “Zingibain
he, f,our ? g A the. cr stahlobraphlc unit cel
P g AR P B8 (AR RE IR h he' hel i cal | donai ns
represented by cylindrical tube |ike shapes and the
b- sheet domai ns represented by flat rectangul ar,
Ashalpted. abrve, [tere @refemed GEtivh éom@mrqwrwsg evitlig e eextract or a
' 1
5G4 WBhEEREH Sl Rl e o RRENET 2B el 364 1 buf Bication in-
vifle tHpgtlefirirgbdifields.n for the Japan/ China vari ant.
Figure 3 is a graphical representati on showi ng the
| oss of HS5N1 infectivity after pre incubation with

I -
P P A Nk Py bt T B e inds wso i
i thet melntﬂname\afthe@klil ohatimatsyhehsling hurhe Ziimglste wmg@a)erformance,

| ant. fam.l ri.se nextratablefra
B ticD A AR o B ERR it (<R Pl A el disorders of
aﬁﬁlejlyindl{auagzﬁﬁmﬁ of applications. The pr ef erred
species is Zingiber officinale, also known as ginger.
O her nenbers of the Zingi beraceae plant famly are,

l LDk f al

RSP, suB} of (B SHEEE RGBTy HRRERR e 2 spedlapll or i the
nSfrfictge obf i mgahbanentnfdr ufle tZeatmiemgand, Zn s@Bs Wwasssarprophylaxis of
and Z. zerunbet. Reference herginafter to a er
infegliqn by ¥iryss, HagicHACERIOEeR FRRPHFe gk FPaY OB%OV% hgQtes.
other than Z officinale. Preferably, the species of
Zingiber is Z officinale. The present invention
Skitendisdriders afl dthdeforagnngstyae V\xype:aﬂangaevob»fe gupefificial lesions and/or

iy for. dfln bIe Ira one
PR h B3, eBtich S pheitinnh & A ie R RAER T e reatment
tﬁﬁe@pn%sln"sﬂaﬁf @Rlenf6E ARt OC'RIQP laig&fits 'tﬁ&tei‘naﬁlI Bed formulated as
hydrol ytic activity, capabl e of acting hig

mebednidngaforsysamis atneinisiebon Sonexarpipcas & ﬁewgf@oh@mdsefrup, tablet,

agﬂ%,%géu%-gﬁe \/\eg{“%é"%&%ﬁ%@@{) %{cﬁléééﬂ]ag nc{oﬁ@oggﬁ(sj Qﬁe‘?&ﬂgagg .apphcable for

tRafesrned, inkomé. casdst biiphglaris dfrinfediimgbp @athofdric brpahBins including
or "ginger plant” is to be read as including other

iREesS-es or genera of the Zingi beraceae fam |y which

have sim | ar properties.

In related embodiments, the extract and/or molecular components of the present invention
may be applied in a method for the prevention and/or treatment of a range of disease states,

including a systemic and/or skin disorder such as those recited above.
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The "nol ecul ar conponents", which are conprised in and

i sol atable froman extract of the Zingiber, such as Z
wo@tdorosasal e, rhizome, are enzynes the functi onP@f/AutNi06/401717

is to degrade proteins. These enzynes are generally

referred to as proteolytic enzynes or proteases, and

they function by hydrolyzing peptide bonds within the

am no acid sequences that contitute proteins. As wll

be well known to one skilled in the art, proteases are

ubi quitous in nature and are many and varied in their

Tt rentrhetrand avothpoaerts ofikisr prpseaf drvertiors exdsbit araeolfieyetivity directed,
.are, therefore ner al | rouped ipnto Iike kinds, .

g ggieting grecireiacgu i e GBRT amally Ssiis dm it tesidug preceded
ah&/of TEBSWEH by Oa hPdioPRIlR! dmMS aky TERARE PIMALLEHRHain nthy be used

which a thio roup of a cysteine residue is the
consistergyranidirelighly tphyduelyre/srghiariarget acki ng and

hydrol yzi ng a pepti de bond. Representative nenbers of

the "cysteine protease" group of proteolytic enzynes

Heeé, USIR, aspett EXalePhresenpaB@hiion B affedtad o ad ugnanaiizome from a

ficin and actjnidin. These nol ecul es are isolatable

SPPCeh Qadiugide wahe smnpiashya P! ahpHEIH T & Modppascomponent or fraction
: IS tini di hi is).
LR By e B Mot T L O Gup of enzymo

known as "cystei ne protease". Mire particularly,

Zingibain is a proline-specific,cysteine protease. L
Ao abest 9 155 WGk v epEoR PRYASSE! e Wik TS from Zingiber
ERAL T HREMbALEGhre &t AmBARABERMNGE WStrdMRnBHUSinFdBn by influenza

onprises a significant percentage of proline
virmsi dues. I n the context of the present invention,

"significant percentage" is to be understood as an

anount of proline in excess of about 5% which is
Yt Oithel hdpech UTNEE préschf @ivehficn 20akeiiplady @ik€bBod of treatment of a

reater chance of proline being preceded or followed
c‘gva@ RIPIING l2iminiseriag deiadperaet duberapeutivally sbkeetives ppngunt of an
G I 2 LY&LS. .Pr he percent age
e%ﬁgcﬁfog IZ?neréeE‘{rs% Ofr@s( gfn ﬁg?}ea%k?g gt&%%g}??)%%?agg'pr ef erably

| ess than about 50% even nore preferably |ess than

about 40% still re preferaply |Less than abaut 30% .
Sl Ghreapest b fhF reseat IPFEIORIB IS 4 kol an gXtfact of Zingiber

JoRIpBEEIBCR 108K 8h8 cyQeie TREERhNGCH @Blﬁ?@éiﬁ&n B6ApRYiAg theSsame for the
to be Understood to be a reference to a proteinaceous

maiuéatire aftmmedivament &g the diegmient ofrn ipéctientcagrsddfy a pathogenic
JH(%i ne residues, as hereinbefore defined.

&&%r di ngl y, one aspect of the present invention is

directed to the use of a rhizonme froma species of

Zingi ber, preferably Z officinale rhizone, in the )
Engnanadenaspeeifofhe pieserd dnveptionppyides gl pharmaasspidend fermulation and/or
¢ : . ' . _ -

hﬁ?@{l S%l%%%t%ﬁﬁaﬁﬁ g&éﬁrﬁégﬂg E%ggg%u}nfééf Lﬁ?;ggzleafrncompnsmg at least one
dysrpiegnbtsasepept i des). The nol ecul ar conponents t hat

provi de the useful activity of the present invention

are found in a fraction derived fromfinely cutting or

ot herwi se comm nuting rhizone of Z ngiber such as Z

of ficinale. A nunber of different fornulations may be

derived fromprocessing the finely cut ginger rhizone.

The cut tissue may be dried to generate the spicy

gi nger known to culinary aficionados. Alternatively,

the finely cut rhizome may be extracted to produce a

"ginger crush", the solution of which conprises the

desired active nol ecul ar conponents of the present

i nventi on.



Thi s ginger crush may be dried to generate an active
powder formor, alternatively, may be filtered to
wee@doss1a crush filtrate from which may be i SPCEHAB2D06/001717
Zi ngi bain, which is regarded herein as one of the
nol ecul ar conponents of the ginger plant extract. In
any of the foregoing formulations - the dried powder,
the crush or its filtrate or the isolate - the
preferred activity is due to a Zingibain extract.
Ref erence herein to "nol ecul ar conponents" includes a
conponent or extract havingEABEEbharacteristics o]
Zi ngi bain. "Zi ngibét sed her‘? refers to a
protein fraction, Hf"é’f"é}b? Seayesice ddeugifiers ni zome, and
conprising proteolytic activities of at |east one or
two or three closely related enzyne fracti ons
Shegacendd € by, for exanpl e, se
ciDd¥%@t ogr aphy. One of the fraEpgg%QH%bnprlses t he
GP- 11 pr ot aas@Sacid\safubide cffftﬁ’@&dr@;fbneﬁﬁis@[atz&de fiomARe ginger rhizome
"GP-1", conprises twy hig honol ogous prot eases. Al
three prot eol f;qqn@n élﬁsz‘%"é@d ﬁiééla@@ﬁﬁﬁg@éﬂlg GysieHe ngpteasg activity
poOWdET, T
descy i bedl ﬁgg ‘hol‘é%{a s"ééuénlc’? 0 k#ﬂgog}ﬁfg%n%%ﬁlggnﬁrﬁe,g%ﬁggb@%mm the ginger
conmponent thlz(ﬁnafraafoarcbmgﬁatbd) GInly andh extabitiap cysteine protease activity

Lal ternati —al V] = ——
si mid ar | y, AnHRRagiA sequensr of neyeenipidasg N Aound ipd{dlefien influenza

to "Zinglbaln" is to be understood;te be a reference

to the umseparated protease fraction conprising al

three pr oft dasieo ecidysegueact oS Hemagglutinin fanyd om¥ietmam H5NI avian
nore of the said protease actlthv W t hout

intending to linit the present WHSBRYIBF to any one

Theay O I

Zi ng bai n gg gﬁg%)écéa%ds&gereo%%% ﬁteglr ggtg Eﬁ%yfgﬁl%lp oJIa%nl/%}éma HNI
pepti de bonds betmeen an anlawaauﬂhwn3$VMME follomnng

A nral: n
o P o T 1ie ||u LIIC Aext—am

in t@;e ami lallnaociil%d ge@&mcoé Hﬁ, Iggtapgﬁjutmla ;ﬁ\{qﬁlem S‘fr‘ﬁg'apore H5N1 avian

N-term n‘?' . For optiml hydrol yéAen®fdieet . a proline
residue iis preferably preceded and/or followed hy a

hydrbphi Ii draind aoidacqutncsol Hé@i{e@algghﬂmmﬁﬁoun@ inhtBN8 influenza virus

£ o anaal

uurd 5 Cole‘uca | IIbI uGLAr T Of TAAITPl C,jJI ut alll“l‘lf

argi nine, |lysine, asparagine, glutamc acid and
aspartic acid. The term "hydrolyzing" as applied to
the effect of a proteolytic enzyne on a peptide bond
nmeans that the affected peptide bone is broken or
destroyed, and the sequence of the hydrolyzed protein
is thereby severed or cleaved at that point in the
chain. An attacked protein nmay be broken down, through
hydrolysis, into two or into many peptide pieces,
dependi ng on the extent of suitable bonds for

hydrol ysis and on the extent of hydrolysis that
actual ly occurs. Hydrolysis, therefore, destroys
prot ei naceous material and results in its conversion
and/ or degradation into snaller cleaved portions of
protein, or peptides, and/or, in its nost extrene
form into the amno acid constituents thereof.
Destroyed, degraded, converted, cleaved, and/or

hydrol yzed protei naceous material no | onger exhibits
its naturally occurring function. Zingibain'
specificity for hydrolyzing proteins adjacent to
proline results in the splitting of the protein rather
than in the break-down of proteins to snmall peptide

pi eces or individual amno acids. However, if the
substrate for the Zingibain is a peptide, for exanple,
which is the product of digestion/hydrolysis of other
proteol ytic enzynes such as
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those found in the stomach including enzymes |ike
trypsin and/ or chynotrypsin, then the product after

wharosessi s Wit h Zi ngi bain may be individual amrdTav2006/001717

acids and/or di- or tripeptides. In accordance with
the present invention, ginger rhizones may be
processed to generate extracts that conprise the

prol i ne-specific cysteine prdf@nse, Zi ngi bai n, which
I's capabl e of destroying and/or degrading proteins via
hydrol ysis adjacent to or "follow ng" proline
BRIEFUPESGRIFSEFIONOF THENEIGURES:xt ract " ext ends
to and enconpasses any fornul ation, derived fromthe
Zi ngi ber, such as Z. officinale, rhizone, in which

i ngi pai n_exi sts..and be used . i.n.accordance..with .
Kl PR RhBnT S B li® B 2 Raf R bl molecutes in
the icefbtalROVMBIC, ullit NG it s hdifferens Norfentdiioas eviindhe helical domains

i sol ate, as described above, and any ot her suitable

eSS ¢ Y !
repsesentest by sylindiisat tbgdikecshapescand thedB-sheeh gpmpains rgprgsented by flat
I [ f agcordi . :
r%t?%%éln% sﬁé}{/ég.n ?Iﬁlg rl}&{&ﬁgl?sﬁ%ghtﬁ %%Q%%ri%%%g?lgﬁgsl 'c%rg {3 15&0&&?(0@1 et al,
Bodiema38i1a624r116830n1H2M| to Zingi bain regardless of its
source, for exanple, regardl ess of whether it is
prepared reconbi nantly, synthetically and/or
lﬂélﬁk}' Plig %@Ieijﬁé_sérﬁatﬁint §fF theUdisicAmd oglHy He%géluﬁﬁin F? the Yapan/China
context of this specification will be understood to
vadam. at | east 95% i dentity with the sequences No. 1 or
No. 2 at the amno acid |level. Preferably
substantially identical will be 98%identity and nore
Fig@feed ablay cidPficaldepidséntatiobnslsoviihe thaidse cdf HAN@hfeotivity after pre-
.extends to conpositions, preferably pharmaceutica
ipgpaten Weth|4weiaeip skeaes at 37?6‘* nul ati ons conprising or
consi sting of said enzyne/extract. The enzyne extract
may be fornul ated as a tablet, capsule, powder, drink
or the Iike. However, the enzyne may need protecting
to survive to the acidic conditions of the stomach
for exanple, by enteric coating or buffering.
Alternatively the enzynme may be nade in situ in the
gut by yeast or bacteria designated/ engineered to
synt hesi se the enzyne/ conponents. The yeast and/or
bacteria nay be adnministered in the formof an active
drink. Thus the invention also extends to probiotic
fornul ati ons capabl e of preparing the enzyne in vivo.

Probiotic fornmul ati ons according to the invention may

be a fermented product derived frommlk or soy or
simlar. Such formulations may include | actose,

gl ucose, stabilisers and one or nore flavourings.
Yeast and bacteria which nmay be enployed in the
probiotic formul ati ons are known to persons skilled in
the art. Preferably the bacteria are Lactobacillus
such as Lactobacillus casei. Conpositions as referred
to herein are characterised by the presence of one or
nore exci pients such as a diluent or carrier. Wthout
limting the invention to any one theory or node of
action, it is proposed that the extract or nol ecul ar
conponent of Zingiber, such as Z. officinale, rhizone
specifically hydrolyzes proteins that conprise a
significant percentage of proline residues.

Particul arlypreferred proline-rich natural proteins

i nclude, but are not limted to, particul ar cel
menbrane proteins including receptors etc., inter
alia. Since these nol ecules are involved
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in many cellular and bi ochem cal processes, the ginger
rhi zome extract referred to herein as Zingibain has
wa@ppriossti ons, even nore widely, in preventi ngp@malz006/001717
treating the effects of biochem cal processes that my
be undesirable and/or deleterious to health. Such
processes may be superficial - affecting, for exanple,
skin - or they may be systeni-®.- The plant extract of
the instant invention is therefore useful as a
medi canent or in the manufacture of a nedi canent for
DETATEED'DESORIPTION OF FHESINVENTION s of a
di sease condition or disease condition of the skin
caused by m crobial infection mhere the i nfective

ent s ce nenbr r.otei s
18 BT B EORCIsae G aR 1, Do e iy EDIeRPE a0l Hegibers of the
ZikAbérat &Lttt iy coiip ﬁ%ﬁande@dﬁﬁ&hﬂlg Tt Sy 61 BAAEH er:omponents
t he invadi ng organlsn1 Accordi ngly, anot her aspect of
thereofpexdleih tropevieast nsinli i @lirprget efl applicatienyys d'hef prgferred species is
C h 0 r S
Z%gtlge% {Zf {na f%ésésknrroo‘%ecu:%%{lg%%or@r}é%en ersn\gggspa%ﬁje Ez]ngzberaceae plant

fimitly atey hbwevdi,r adtiprectededtaad Rirdthtdaded € gl withintth€scope of the present
aration a nedi capent, for_ the pro hyIaX|s and/ or

1@%@9%%“89 leg of RThT spesiss @ LingibestiRdrditsBiager 2. cassumunar and Z,

b [

BRIl JRELBEE Mireddhof (4 Pl pinto 1s ALEAARE o exclude species of

Zimdibartdthe thagehtofbasaleel | menbrane proline containing

proteins that have an exposed site for hydrolysis.

Exanpl es of such disorders include, for exanple,

PIESRABRE thelpusiedoinpAbPRIE BTmIgani sns i ncl udi ng

viruses such as the influenza virus, protozoa,

parasites and bacteria. Reference her einto

Thi@ s&gr oagﬁ‘}s?mg ?ent e %&n& gneatqst %g&g & &rtlé}:sgtgtelge?ﬁl %ﬂblications for

de BRI akirdcts hllfd)b()mpd&&htsafr@ﬁ tiiggibed suchras &, exffi dJMIH The extracts and
total recovery. Simlarly prophyl axi s" does

cABPeuay fhejeofaimiqud to P%P‘é}%?oﬁ”éerftalw hydrejgtic é%myu ganaple of acting
t ,

T R SR RN PR AL Sl BRI el exposed

peolpmriesidud precaticd andler fadlowedghiatliydmphdic gmieventd nagidad.

ot herwi se reducing the risk of devel oping a parti cul ar

di sorder or condition. The term "prophyl axis" may be

FeIRehACIEL 7 BSHE RIS T LREDECYHK iﬁaYe”odSr R NAIRAL” Ci§ t& be read as
particul ar di'sorder. "Treatnen may al so feduce the

ls@u@ngtgﬁh@f speriesx ios t gemgrac oh dhe i Aingibaracedes farpily ewhich ghave similar
S 6'!eect may be a human or an ani mal subject. Skin

PERSYEers of the foregoi ng type, which may be anenabl e

to prophylaxis and/or treatnent in this manner,

typl cal Ius{ i nvol ve superficial Iesi ons and/ or
At

CORIPPRGEYS” s ddpishrase coppusad 188pd iwlatatde figm ap extract of the
SN (i P o B R oo . e
mettisg@hese anizgmes aeganérsiip refékmexbﬁochs magétyolyye enzymodsloe proteases, and

spect of th sent iny is.i ted.to a
FEF B by daltoIgo i aPation b, M ety i sequences that
BRsHtRe BRRAAITRI AL Yvill b Wbk &GIm t§ aid BEIEOGn the art, proteases are
conprising contacting said diseased and/or abnor mal’

ublquitows ith nafrehiderd wenyapd varied im thesdsteuetatand particular preferred

\%ﬁ [ Sjl“ﬁ%r %ﬂ ol }egg Gl Of q,l{gzs%rgu}?ﬁ%{ Q lﬂgr i(lcn L,B'cﬁ%rgi‘frg to their usual

t@@pﬁbl e of hydrolyzi ng prol i ne-cont ai ni ng proteins,
for a tinme and under conditions sufficient to prevent,
anel i orate or otherw se reduce synptons of said
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di sease and/or abnormality. In this regard, the

i nstant invention provides agents that nay be
wo coomosa@ted as medi canents for system ¢ adm ni BET/AURMR/001717

Hence, the extract and/or nol ecul ar conponents thereof

are also applicable for treatnent and, in some cases,

prophyl axi s of a broader range of ailnents including

pat hogeni ¢ mi cro-organi sns saéh as viruses, bacteria,

prot ozoa and parasites. Viruses, for exanple, include

rhi noviruses, respiratory syncytial viruses, corona

viruses, arboviruses, rotaviruses, para-influenza

viruses and influenza viruses. rona viruses include, .
O B A P et P fraist 40 18 i ingt%a?w%wa PEfiEspSaRSjhich a thiol
g%cﬂt%ldf A% Beile THEER ik R MR obRTlic DXAPInPolvad n IBRRR 'eag@ th%rdrolyzing

| uenza viruses which include but are not |im
a ggpiidee bomd. |Repnesantativa semberswhinthe ‘o teimn reoteasell gmeyp of proteolytic
human .i rlfl u&nza Vi Luses .ang avi an i(?fl uenza. Vi ruq?
SRRYBE dBCIPd ARl FXamile. RARIRy Promelaiy gpq ghgnam, feu ank
il aRP tard ﬁﬁﬁtﬁﬂl@ﬁoﬁ%ﬂp@%@{@r% 8ydS Bin@dpple (Ananas comosus), figs,
officinale rhizonme in the manufacture of ‘a nedi canent

b kvriiiegih Gl cainidin chigensivy respastivey ulZareibaitpofient the group of enzymes
£ ] ' ap . N7 : e .
hoVBh B2 vl Pt B T BRLT peic s CHNEL DB i mrpfine spscific oyseine
protehsar Accadingbnt Zingibairs ks effedtive dinsaryd gituationawherein the target is a
suhj ect. Thus i n one enhodi nent,,, the present_inyentian
P@é‘ﬁ{l@ﬁﬁPsa‘P@E“‘éfgﬁ%%t I‘EB’&‘PHFeStar%%Rlﬁ??@t aﬂ’émgepvfemem@ 1egidges.
system c disorder, said nethod conprising
adm nistering to a subject in need thereof an
Irefleamonioxé ofi theupresenf inventiati, ¢ sigeificatorepeentigal) isato extudrctood as an
of the.Z .officinale_,rhizope, wherei ai d extract. .
Bl P 56 i P EpEheT: e BoRehdt g dbRg imgyoteins and
Wil div&- kel tHanbe B RoBhé1Being Precéddd FHolde e hydrophilic amino
conditions sufficient to prevent, aneliorate or
agiel residiiesia ap sypesed siferfr guecestiukydralysidr der . Vi rus
cel |l -nmenbrane proteins commonly are proline-rich and
have nmultiple sites for hydrolysis by Zi ngibain. These
Prfatblynsheapacassgndi ploliheris has tthaehbout 608G i moreameferably less than
her " f . . | i bl bai
ali%m ieSrgl’%t, gxr/]chtqllgg%sﬁrg e?eﬁa\lg} g% {h@ﬁ _ag%\ia gq, géll (9'?0?% Iab el:rgbly less than about
(0] =Y LN one ] Qi f i TR TR
R b D oA, 2 SRR PR P “proline
comtaimirlg proteinit isue bz aindenstosd $o Whiachferance tale pootbinace@us afolecule that

lim.ted to. [ i nfl . Vi , i i nfl
P S Per D YR S SRk A 028
viruses. Preferably, the avian influenza virus is the

HS5NL avi an influenza virus. Even nore preferable are
Aseerdipglutongiaprect aEthgdiresgnt ineertdonrie duegiedita the s elim thizeme from a

i e, . [ Chi '
el e A ARG At B Rlgteg exrectora
nmolkstaibricompbaerd iiyereste whivhds yapablenafds/dedlyzag ipeslinetdontadning proteins
.proposed that hydraolysis of a viral cell-nenbrane
ing l%sﬂrqm%ragmﬁ%@%d%j acent to a hydrophilic am no

acid by Zingibain inhibits viral infection and
proliferation, which renoves the antigenicity of the
The maglgéulen compgneotsethat progidentbe asefut iacti ety 3f gl present invention are

£ G5 BieySRaROF TG Telh CaaR o ShESH ROPA GYnggthizome of
ZRxdibdrisich Bex.appsihbfe. activity when administered in an

"effective anount” that depends on the particul ar
case. By

g(ffwg({in. These
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"effective anpunt” is meant an anount necessary to at
| east partly obtain the desired response, or to del ay

wo b@7osset or inhibit progression or halt altoPet/ABr006/001717
the onset or progression of a particular condition
bei ng treated. The anount varies dependi ng upon the
heal th and physical condition of the subject being
treated, the taxonomc group‘é@'the subj ect bei ng
treated, the degree of protection desired, the
formul ati on of the conposition,the assessnent of the
Armadinba ofsdiffei@ht fonmatadiont ey beeleeived frofraptooessingl the ifmely cut ginger
expect that .t he anmount, will fall iT a relativel .
rhZOHE ¢ HifgBit YAHE MAYR)® DECUD RRTPEADE IPISYgHOBB TGN to culinary
afitloRthdos. RRGhASIelY1 Ih fiMFRY: BHIIEE ay 1! ex@t8RB 1S prddueda “ginger
about 1 unit to about 10;000 units of protease
cawsh?,vthe sohtipn o veldoh wompesesdhpdesirad astive shele¢udar eymponents of the
unit. .to %bout 500, 000 units of protease activity per
PEPEHL IAYSMUSBuder or per gram honey or gram oi ntment per
day. Dosage regi nes may be adjusted to provide the
opti mum t herapeuti ¢ response. For exanple, several
Tans ginesr caeshanay s diivd toeneratetanrastiveiRpWYer i R alternatively, may be

ﬂn’f{a%%d!r}é %r&cfucg b '&ﬁlshgmrét% l?110 % rﬁeﬂ/t t?erdlgﬁla?g ?zrbé/z Bc?iﬁg\gﬁﬁh is regarded

proportionally reduced as”indica
herding @f @ne Sofothe tri@leqilituedmponentsnofaihe afindgar qeami dxftrattie In any of the
applications of the present inventiog, nedifanents )
fersapirg somgieiensextheadtied RAYde, RoRpBRCHLE It 08 dhe isolate - the
p@ﬁ%ﬁécﬂ Aoy itheish QUBUL AL Wi, di0kinUsSirdoR RRMLRE! HeRiM oD “molecular
the Instant” methods, via topical admnistration or via
coypbrerits’ iadmiles s¢anapanent ordapectdianiggdie ¢cHasacteisticeobfingibain.
the subject's disorder. Appropriately fornul ated
medi caments may then be utilised in the treating
“Q’i)%’iﬁin’@ rag\Red h@ﬁirﬁ'r@ﬁ%% a W&ih%aoﬁoﬁ,kisﬁlaﬂiblw&ﬁﬁﬂ gih¥er thizome,
or disease, or a system c disorder such as those
apd fcempaiging pretpelytic asgivtiesnaldit deagiednesoriwp gsdhree closely related enzyme

LS t Q. acssulj [ f f

BB B e Bea sy Piiie, DR oo oo, | One of the
fedctiomaoamiries theeGingl préasds) dadthermndtion) esferréBlos €GP, comprises
may refer tqQ any animal ing¢luding buf not limted to a .
tarkishly il aga i REateatst Al i s%ra@%lﬁrﬁglzzsmei e comprised in the
el P& de "tﬁbo({}ﬁm o iCHIHER o?fﬂ]ll 55198 de@RivRl Beretd, MGORR,; reference to
pilts, cépsules, creams, oils, gels and the I ke, all

“ofolevuiar kompyneitsis aoefeaence daddiny bonaf o eltpoatevel g, allathree proteolytic

foll ows:, .a.binder such as gu acaci a, corn stasrch . or, ., .
FEImEY n SR BrO: s, SR AERT G R df aZmgibain” s to be
Widsisthod Hodhd AGeRIARL DUGD @Seu@itbd PrAEbas, frit@ioat @mprising all three
starch, alginic acid and the like; a |ubricant such as
melgaresingyme pelivitese Or 9 anyoae OnMese aljbpsaid peoieass activities.

sucrose, lactose or saccharin; a flavouring agent such

as peppermnt, oil of wintergreen or cherry

Witav@uhieAding \h ¢ifhit e deRag@vertidn thamhmnons theotpps tode of taction, it is

may contain, jn addition to materials, of the aboy
Rrgppsed ghat Zeigilentie dpgtpdss. Htsvpipied ferastar b ?@Fﬁn&pgph%b%@s between

ag%aqﬁiﬁg taf:iﬁsreﬁgl?é #o@lg%iﬁ%a D13k B84 WMeSRxMEidYacid'esidue thereafter in the

ysical formof the doSage unit. For Instance,
dnaibb etid seqidnts readimgfreml ths Nateyminel. coat ed wit h shel | ac,
sugar or both. A syrup or elixir may contain the
active conpound, sucrose as a sweetening agent, nethyl

RAROPHARY hRBROBHE RfeetS a PFImE r¥ddueMS preféably§réddded and/or followed by a
flavouring such as cherry or orange flavour. Honey or
e)

dlios anyine awidht Bpitebim hadrophilic catipe waid. residugninciude, for example,
any material used in preparing any dosage unit form
shoul d be pharmaceutically pure and substantially non
toxic in the anobunts enployed. In addition, the active
conmpound(s) may be incorporated
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into sustained-rel ease preparations and fornul ati ons
Phar maceutically acceptable carriers and/or diluents

wo prosis1any and all sol vents, dispersion nedi BCT/AU2006/001717

coatings, anti-bacterial and anti-fungal agents,

i sotonic and absorption delaying agents and the |ike.

The use of such nedia and agents for pharnaceutica

active substances is well knowh-in the art and except

i nsofar as any conventional nedia or agent is

i nconpatible with the active ingredient, its use in

ghitemiree amjrend, il ysie) ayasigine) glutanic anidemyg lagpaztic acid.

Suppl emrentary active ingredients can al so be

i ncor por at ed into t he conpositions. The active

THRABSH el'ﬂ}‘dr&@%n? 13S6 %{eeé}"fécf‘ ofla Efb?é%ﬁﬁi@éﬁzyﬁﬁ 'H)hec{ peptide bond

such as ora i n ravenous wher e” wat er - sol Ub
MaAns athgeﬂlﬁtaffee@ﬂ peptitle done ¢u Ibacvlgenswrbwtramtb wed hhmseauence of the

B aR R SRS Sr et £ 51o8eg 4 dptecPuio PE cbffn An attacked

mRéikinvRay beredkéandodn thivugh AFAEEs, figtonBvo 18y intd) eﬂaugl epeibude pieces,
Unit to 10,000 Units of protease activi ty per

dsperyling Py ke e@a@wfa%nt&bietb@nds bucydrlyss aid gp 6h<°e s&tént of hydrolysis

B getiehy Rl PP fos @ EBR S Mgl and resuts in

itdn¢dnsepim érﬂi/cbﬁgdd{gmdatlmngimt smaﬁldr edleaztd pettions tdfepratein, v peptides,
onent may be fornulated for adm pjstration
apg}?ﬁ,cﬁu fts: mogl, ehirerae é%rl@meo%mlnerach ponstiffeniscthetpef. Destroyed,
d&gfﬁﬁ@@ by &R, PRaRALAY/St I?}Fd?glykéli bBRifREMsHhaterial no longer exhibits
arndceut i cal 'y acceptable nén-toxic salts, such

ialriaairallsooccmhmw funetimart h salts, such as sodi um
pot assi um nmagnesi um or calciun1 The active conponent
may be adm nistered as a suppl enent to prepared food
ZhgibbinnKspebiRite foeRy drolyithl Hrbes dificedtapipgaline results in the splitting
adm ni stration include those in which the active

otk apretsin grthen shasy ds din brasbetemmoat ipsoteins dansmellimeptide pieces or

el a d

}%Ngiélglnéﬁ% g{u{lg I&Iéf\gés\yer,f gﬁ!ﬁ: sglg%':c téasf{)ﬂeﬁlse Zrntgzbazn és a peptide, for
ethlpw; whg:lﬂgelmmoam o$ drg‘eamdlﬂ}m&olyﬁs ef etﬂielepkokdowmsenayndes such as

i posones include neutral oleo pl i, osphat i
tE@ﬁé%@ﬁthaeaﬁwrﬂ%c @PWP&@@@%QE&H&P H?Pd@ﬁs Y‘H%t psin, then the
Rt afeShERE ispxk}f?ﬁ; b ImAh 94 {¥8)idud1998hé Uids and/or di- or tri-
(dlnyrlstoylp osphati dy glycero DMPG) and cationic
Hegiidéseoyl t et r anet hyl am nopr opyl DOTAP and
di ol eoyl phosphati dyl et hanol am ne DOTMA). For topi cal
or other adm nistration, the extract and/or components
Iﬁfacb&@alﬂkfeeﬁrﬁﬂtthd PASEIt IiAVEnfBY, HRg@NhaPEIek HhB0babideksted to generate

| i posonmes or form conpl exes thereto, in gartlcular
qxgraets thad ﬁp@pnsep 8 praline-speeifie gutieine pgmeatsmzl@&l giggyhich is capable of

304 AR LSl pRERETH] RYBAR, MBS [P ipying protin
residugst ers, pharmaceutically acceptable salts thereof,

and their uses are known, such as are described in
U S. Patent 6,287,860. In a rel ated enbodi nent, the

l?i ﬁ%nﬁeréiﬁvﬂﬁtt’eﬁﬂ “CORIBMBHBI RS0l ?sssé QIU FSthn@i®n, derived

izome I n e manufacture of an extrac
fnorh gbel IZafgzbmnpmﬂneast Zt dfficipale, thinirod msvlualpm&bcaﬁ exists and may be

@%&2{8; SO rglgn r %tl&gﬁiec oxirét%egllt qlg{z] or Ot %}&act’ ﬁlere r%c e)f(tends to dried,

powder, ginger crush, crush filtrate and 1solate, as described above, and any other suitable

formulation. The terms “extract” and “Zingibain” are used herein interchangeable.
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The invention al so contenpl ates a vacci ne for
stinmul ating a host's imune system conprising a

W@ 09posasti on conprising a surface component of PET/&U2096/001717
wherei n said surface conponent has been treated with
an extract of Z. officinale rhizome and said vaccine
optionally further conprising one or nore
pharmaceutically acceptable cdfriers, adj uvant s and/ or
di luents. Preferably, the virus is selected fromthe
group consi sting of equine influenza virus, sw ne
i nfluenza virus, human influenza virus and avian

nfluenza V|rus or _hybr.ids thereof. Even nore . . .

T e AP PrOST B PSP SSNE O R bpigRgaly identical
ty 'Zrnbg?baze’ i RaRb }sz ith rb%ul%b” fcﬁ%aﬁ@[@%?&i’&le@soWWhéﬁﬁr # is prepared
coat_ protern such as but not limtéd to a surface
r@qq:mlg@mtlypsy;ﬁbcﬂa;blly agdiod rwobibtesdlyaint iggen Substantially identical in the

ti Ien vaccine conpris
oHFEROPH 3 Rochader by B B RS iR R pSEDp e iy with the
s€@lehces NS, acs N@mnﬁmalﬁlﬁomm e0€l. PreBRbE subEtdaRA Iy EYntical will be
be used as actives in the preparation of vaccines.In

98ricideris anderre preferally SPesartitynvent i on, the coat

proteins of viruses such as the influenza virus are
expressed in vitro. Expression of coat proteins in E

Thaob ithe \subjestemveytd@s exteods marompbstionse |drafetablyp phfreracewtical and/or

t teins.such .as hemagqgl utinins are the
gl Birbemens EREABHAR: CWPPRADE CreORurna of SRR umefeyact, The
BRRhE i 8DRMEY BN tfornYilhidd B 8UGaBIcAScdPIfle] POWIBAZ&ink or the like.
virus are generated by any convenient way, such as but
Huorevet, nthe etizyme rreay mbédh pratectingnto; spvivk efoathieyadidic econditions of the
foeveb t?? g}({enet1 S %}(ste Wherﬁztji.)lﬁfi ener ation of
STRPA et & T B> eerh‘i‘f a1 °f Oned cDNAs.
Extracts of virus conprising coat proteins such as
hemaggl uti nins are then subjected to treatnment with Z
Adfemagmqla'l éhe pnzyme . My pbe anpde ik hely 4 cthge gulofbyt peast or bacteria
BHERAR NP B ARESR BRRRAT A% hMEHK P &5, _ei ther
as-l1qul NS oF suspernsi ons; |d f or s

suitable for solutlon in, or suspenS|on |n I|qU|d
j,ecti.on 0.be pre ar

lor to [
T&E@ﬁﬁ aé{nid{pﬁ l}e}at)e;ngpgqy %a{yﬁm@erp dny thep: éma qn‘,%ctwe drink. Thus the

ihVERHBR IRB k&tchMOSHbEIBES fRhRiRbh & Bapabie et piahing the enzyme in vivo.
excipients that are pharnaceutically acceptab e and

Pcr@btpm |f@1rrellamqnh atCh@datgt fovthei inyedthnemay t8ux lfermcqul pmatlact derived

B il o S Thuoelce S A Ras PRICERG: oS RRbose, subitisers

a8l @ink P fhoré fladREinge.d Yehitond dacteie wiiidh @by Be @PIAed in the probiotic
m nor anounts of auxiliary substances such as wettin

formulationsi pipi keowyeat Berspnd Beitle@rinnteagént Srefably the bacteria. are
L%‘é}o%é'z%?;&cﬂ% L‘Z?)}?H&iﬁr} Dfief£ffectiveness of the

vaccl ne, for exanple um ni'um hydr oxi de. The quantity

of vaccine to be adm nistered may depend on the

ubject to be _treate | ncl usi ve of sex
CamP5EIRDS s KEATenior BHHAIR AlnchoFRe e gqynﬂ}ehpesqné@ aﬁqﬁone or more
REPRASUBARHA LG of BEriggent (s) for adni nistration
depend on the judgenent of the practitioner. In

order that the |nvent|on be readlly under st ood and put
effe art

BBt O Fnty R Rie FiSoR oD RUEDT Biopy s is poposed that the

ex@hdto MYledGlar lcbipbhdtl FXBNEDHES - sEéhWE% offidthdlgl Biddome specifically
i nhibits influenza viruses
hydrolyzes proteins that comprise a significant percentage of proline residues. Particularly
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The cel | -nmenbrane proteins of viruses, such as
neur am ni dase and hemaggl utinin of the influenza

WO R00a8568ar e proline rich with nultiple sites fRPCT/AU2006/001717
hydrol ysis by Zingi bain. These proteins are essentia
for the infection process. Their cleavage inhibits the
viral infection, proliferation and renoves the
antigenicity of the super-antilden, henmaggl utinin
protein, and the associated T-cell release of damagi ng
hi gh [ evel s of cytokines. Neuram ni dases, including
préferréd prolinearich hatwpd pmtdﬂﬁ\lincmdearbu't rafré 0] Zlﬂmfﬂﬁl\/eo particular cell
multiple potentjal sites for Zingi yoﬂrolo
%Plgg%pro{eén ugmgz;gcepioz@ efcqygufer q cy ipgo theggpio eﬂ;@s are involved
13}gang%%ﬁﬁ)laﬁ%?d b%%ﬁe églsproefgo% %%hgelgéérl h é%glgeexgl%%berﬁﬁ?%d to herein
as |Zz@baan hak ep}pimauemsn evaoperadidety it proventieg and/ootrestingshe effects

dnbeRbRb S epbiry e St SRS, Tt Mok (R, such
PNGdE R I ydRSAp&ificihl DARBetkg, Fdr e&&hgrévslahu of k}my%%é systemic.

si wshsi gt gnqhqaepen gsi i tyennt 1 wnqtyvnis
nt nf | t ekav nIvtIagnss | cpi sgwavy skdngirigs kgdvairep

%&%gnts&&ﬁl(f Sf {nlsttaﬂtg%intnoqlkﬂs g{e%&'e Q{Séﬁp gﬁﬁedicament or in the

nsr esvavvs ach

riaofdiley osf & inhellicdesant fomnither trqﬂﬁﬁn’caﬁd/n@Sﬂfrﬁe Zdébs prophylaxis of a

vt dgpsngq asykifri ek gkwksael n apnyhyeecs, cypda

diseasn gwngcgﬂlqeﬁw, Hn Qhythe g@p&g@segf‘tgdgﬁro@%ldnfectmn where the

gtV af &Y% h hili

ﬁfem mg%%‘\?vht%t ghtég{b?a Iggé?léls\é‘e\xgh agcligfsef A@Zeﬁ:@ a hydrophilic amino

acal) Ivitgéld eﬂepmﬂpm:atedwelhe inféativitk es tin whe darsagisg dgumse response to the
dg ael pfti dk PRCOLI NES ADJACENT TO HYDROPHI LI C

ﬁ@?@f\g) I%Iéﬁ‘haggl utinins, including the H5 protein

variants found in the Vietnam and Japan/ Chi na, and

earlier in Singapore H5N1 avi an influenza have the

Aeﬁorcbmglﬁganoélm espagt of theqreseakinypritpnsie dirgefed tmthsa@e loan extract of

e Ct |
e RigBs SREERLEotoll SRR ol gBffoncnts capable of
waiﬁ%hMmM&Lwﬁwan@ iGNNGS THhe QVIphESAN Ty ThaGRIhE: for the
KTHNGKL CDL 1 IVEKI VLLLAl VSLVKSDQ C | GYHANNSTE

repbplais ard/ox Areateyont of mlqmw@r P [odyee disovdpangesaiibed herein, in a

LR DR SR B B Ronc e o

Has TeDGEvtsPhiah KPrdliy AGWAIGhE PIEERF [thAtFhalv\BY| exipksd site for hydrolysis.

MPG} Ot 5%{?5}{%?&? é%NG/KP I %g:,lﬁgss{\é%ﬁ%'by f%tlhogemc organisms

ihelRHNEIRA S es @b PASBYEHIUdRASANS s EMBAMrtEKN
STYPTTKRSY 121 LSRINHFEKI QI SSV\SN’ FASSGVSSA

CPYQGRSSFF RNVWWLI KKNGAYPTI KRSY 121 LSSTNHFEKI RI I P

RSIRHNEERIL P MAEPIEKA RAGPREVE P BoRETERHy s broadest

ddnfext. RIMYNEKIS G d SaINPNIEDLHY nkd¥shdriit NRp iy et KudfebiFis treated until
TTYI SVGTSTLNQ:QLVPI OATRSKV G 181INNTNQEDLLJIL

TRABFAPPND AIAREIK CRORbY sy neEyEVBEMETE e fiecbiect will not

%%%W H‘gé&%@a@& Ea(ﬁé(ly, prophylaxis and treatment includes

amelioration of the symptoms of a particular disorder or condition, or preventing or

otherwise reducing the risk of developing a particular disorder or condition. The term
“prophylaxis” may be considered as reducing the severity or the onset of a particular

disorder. “Treatment” may also reduce the severity of an existing condition.
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241 RVEFF W'l LK PND Al NFESN GNFI APEYAY Kl VKKGDS Al
VKSELE YGNCNTKCQTPMGEA 241RVEFFWTT LK PNDAI NFESN

W@ AFISYAY Kl VKKGGSAI MKSGLEYGNCNTKCOTPMGA PCT/AU2006/001717
3011 NSSMPFHNI HPLTI GECPK YVKSNRL VLA TGLRNSPQRE
RRRKKRGLFGAI AGFI EGGW 3011 NSSMPFHNI HPLTI GECPK
YVKSNRLVLA TGLRNSPQRE RRRKKRG.FGAI AGHI EGGW
3011 NSSMPFHNI  HPLTI GECPK YVKSERL VLA TGRNVPCQRE T
GLFGAI AGFI EGGW
361 QGWDGWY GYHHSNEQGSGYAADKESTQKAI DGVTNKVNS
NDKIMNTQFEAVGREFNNLE 361 QGWDGAY GYHHSNEQGSGYAADKEST (KA

RSN it it

| DGTTNKVNSI | DKMNTQFEAVGKGFNNLE 421 RRI ENLNKKM
EDGFLDVWIY NAELLVLMEN ERTLDFHDSN VKNLYDKVRLQLRDNAKELG
Skizn Rmp@wsrumkmeméww\mpmﬁmmmw HeRameRElSK propbylaxis and/or

trﬁégt gKV eriz}qu e EL Zl]f)kRRl MKMW REipRS ar\l(d/or abnormalities that

@ Eﬁ%bﬁ@a@hﬁ%%%aﬁ@ﬁ@@%@ﬁ%t%@ﬁ'tﬁereof Such disorders
KLESI S LSI YSTVA 481NGCFEFYHKC DNECMESVRN

iGN SbYRHD GOSN Q-SF2ASTFYA.
481NGCFEFYHKC DNECMVES VKN GTYDYPQYSE EARLNREEI S GV
541SSLALAI VA GLSLWWMCSNG SLQCRI CI 541SSLALAI WA
A SldWdBRNGE &cﬁﬁ‘ﬁla@ped{\m he@ENSeR\VineiRictl iDdi&cted to a method of treating

SPHOE PRESTRETS S8 ACERY AP IREPHLITC RS 5P e PRES Npksomprisng

cORAAGENGid @sk%@@%&ﬂok LSndRmel %%WQR@E@&% GrfMhN6Y a medicament
AClI DS "ADJACENT TO PROLI NES For these three variants of

cemphanggzgi eiiradtnof tthe Zor oficinek dneom@nw@mad S@Ddc exiract comprises

nbcg% hecg%ag)%hﬁtﬁhggal &Pel %}?ﬁblg&ng (pé%]{ne co%]gqmlgg r;jl)r?tﬁlgs for a time and
ulaoaRartRnY 36fRMt ;e ?ke’i'@htn GmiEbiafeol BtheAfis®tdiRite kyptoms of said
wi th the adjacent hydrophilic am no acids conserved,
disresspndfos bpereialityl with asn-100 for the Vi etnam and

Si ngapore variants and ser-100 for the Japan/ Chi na

protein, pro- 108 with the non-hydrophilic glycine for

Ih héd etgad) alnd idsip@niGkRintion viaoiidas sagend thae may be formulated as

hydrophi lic glutamate for the Singapore_ vari ant ng

mgdicanents; JRal SYSteEC f BAMINTHAEPY-s| JHe %}e hfséxmth%m\{/or molecular

cbmﬁbﬂ&d fHerdol %re\[éd% E@fﬁc@ﬂg FIPRERMER 4R, Y@sdre@tea%e@rp%phylam of a
I ni ne Si ngapor e proteln and f

bpwanleeﬁmgwhf aiﬂmhlas ngﬂuctmgrpathogeanhd mdr ot gani s suah Ias wh'n@e, bacteria,

b(g[t W%%serlne fore#o |nefor Vi et nam and 1

PHARZA 1 RRReSiY v AITPYRS ESPX es fﬁb‘ﬁ‘ﬁ&P’élov‘éPﬁe&n‘ieSPIﬁ%ry syncytia

iREGe tcoRima! Ving@Rs,| abobPRiRE! hﬁbwﬁis@:gl Beh-nfledro ek and influenza

are: rro-65 5 81 5 90, 101, 108 (Si ngapore only), 13

virpges. 1@qrong yg'uS@zmcluQ@@r(egaﬁ)@éppWéreoaqu regp;iatoqggndrome (SARS).

3

I a%eél%% éﬁﬂ%eg%l\%%}l&;eag eé%ﬁPﬁbaﬁ %%pﬁ%él%grlhgwn% 11{1943 &ﬁi@h include but

ad moc lintivd ®heywisd @iﬂﬁehﬁz&ﬂirumst atvireninfluehen petest hamhan influenza

Si tes for, Zi,ngi bain,  hydroly cf g (24 argely conserved

ViRees ARdsEiandpilycaza yirgses of % 14SH8%° ngi bai n has an

excel | ent opportunity to hydrolyse the H5 protein.

Accordingly, a further aspect of the present invention contemplates the use of Z. officinale
rhizome in the manufacture of a medicament comprising an extract or a molecular
component thereof, which is capable of hydrolyzing proline-containing proteins, for the

prophylaxis and/or treatment of a systemic disorder in a subject.
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The H3N2 influenza a virus subtype has a simlar

nunber of potential sites for Zingibain hydrolysis
wer@n/osdsough t he protein structure does not harer/avhiogho1717

| evel of honology with the H5 structure. The foll ow ng

sequences conpare the H5 structure on the 1st line

wth a H3 structure (SEQID NO7) on the 2nd line: 1

XXLXXXDQI C | GYHANNSTE QVDTVEKANV- TVTHXQDI LE

KXHNGKL CDLQDLPGNDNST ATLCLGHHAVPNGTLVKT | T

DDQ EVTNATELVQSSSGKI CN 61 XGVKPLI LRD CSVAGWALLGN

PMCDEFXNVPEWSYI VEKXZ PXNXLCYPZ D FNDYEELKHL [LDA D CTL

|h DA LLGD VFONE- TWDLEVERSK - AFSN’gCYPYD %Pg&SL- .
Thus 1y oBe ¢y E"Klt er%%RFl%mg S rgrea‘ung and/or
P 5(§N»te>t%x%ﬂo@ﬁa@h&\!ﬁ%@%hﬁﬁn&%@%{%@@ @%ﬁ@et in need

CKRGPGSGFF SRLNWLTKSGSTYPVLNVTM 181N
then@ fHeP{ifecivaAB@DbY QR TTHSWETS FoNQRXVRZINATREIK/NGUBGZ. officinale

PNNDNFDKLY. | HHPSTN SLYVOAS VSTRR |1 )
R SR S SE R RS e CORET Rpaplg, of hydrolyzing
plEIMEi&itlin Stem¥COYONTKAHPMaA Siiep! IMHitBHRCRMEVIehSNo prevent,

GNLI APRGTF T-GKSSI MRS DAPIDT C 1 SE C I TPNGS

apg PGSVt i sapeducespriongies g dis@dac. RNXPQRE X
GLFGAI AGFI EGGW | PNDKPFQNVNKI TYGACPK
TVKONTLKLATGVRNVPEKQT GLFGAI AGFI ENGW

V3fub EdMineMbtanelHSNEIXSSEARDKIYSa fK ol T Vixidl h&BKVMUGiA sites for

RO EIeT R SR  TRTENSNKA BBCRERAR Jovision and ot

B/ %M@I&%g\gw 2 Dip uEH Rl RRINO L rdetRb DR Nles of such
EDIK " "DEWSY NAELEVACEN CQHTI D LTDSE

pWhFﬁﬁmmﬁEmﬁimﬁﬁMHmmmmuema virus. Influenza
V%§Y¢|§DYI B&Vép M ﬁE)aEﬁRLXRE aﬁé’ncj}{ué\ln% v}ﬁ'u\gysK %h%%cllucgséutRal}!e not limited to

e NN AR ACENTARHTYRIRER i fas&ESldaSinARehdaNERuses and avian
"ADJACENT TO HYDROPHI LI C RESI DUES X I'S A NON- CONSERVED .
ifenpuUrETeses. TR farir Ethes v prdrinegga Ziga inNbrEEONseRsED luenza virus.

I Y. LV . dqr .
SR N ) R BT S o Bl o e
Siegiporeg Viduean aid Riph/ChirgdISN1 hyianinfluetdfargnggai nst

viruses was used for a Zingibain extract (1400 units
activity/niL) with the H3N2 subtype influenza-A and
kg Sl 08 e o0 B B gobeaR Rl cion i
pigpostd dfat TFOrad@xis bib Mlviiahfeedtmauisrane iprateiowithliaf protisatadjacent to a

ti,nmes..at 370C .Medi s, t.hen. added .t ilute th . .
RGBS i O elPen IO I A fog i G, Bypfiferatipn, which
r¥a6vdsahé artignich9-orhé RéBiBFutMih ProGiRfandand advbkltea er-bdl release of
Inhibition effects were increased fromlloglOto
damagisghicteledels of oytekines O when the vol ume of Zi ngi bain

extract was increased from 10 mcrolitres to 25

mcrolitres to 50 mcrolitres for H3N2 and from| Il ogl O

The aktibd eompomsnd of che? hedictinkoy istdodtehipiFted b Rkt fiberapdutic activity
HSN1 virus for 30 mpnute digesti gns. The | oss of |
Whenerdmipystepedyin 30 ‘sEigeiAYS amomptyghal; depends o thpgpgtiqular case. By

“GHERe fn&lY i€ nbahOhn dmothe hlesdarfSo at least partly obtain the desired

response, or to delay the onset or inhibit progression or halt altogether the onset or

progression of a particular condition being treated. The amount varies depending upon the
health and physical condition of the subject being treated, the taxonomic group of the

subject being treated, the degree of protection desired, the formulation of the composition,
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and 50 mcrolitres of extract. EXAMPLE 2 Zi ngi bai n
inhibits Ross River Virus An antiviral drag assay for
W e®vosgit he i nhibitory activity of a drug agaP@BAU2006/001717
viruses was al so used for Zingibain with the
nosqui t o- borne virus, Ross River Virus (RRV), at a
dilution of 10 5 and 10 6 . The virus was m xed wth
Zingibain at 7.5 Units acti vi'tlerrL, and allowed to
incubate at pH 7.2 for 2 hours. This was added to a
confl uent nonol ayer of Vero cells. The pl aques
tipr agesse@nbyf thh enedical Sitwation andm‘th@d*eleVABliEctﬁrsPl Iaduexpected that the

assa SS Rl Virus_ incubate Zi ngi hai n

ampust 69l ¢4 HE p lpEVely Preed Faey &Vﬁi\&?‘ et b Aot g thggugh routine

tgélﬁ‘gC%ﬁélﬂexﬂ%ui Humgh s@cﬁedﬂ Sed ekaﬁnﬁl@' BorhaBButof uﬁ‘i%%@?{bout 10,000 units
which relies on the céll's being adhered to a gl ass

of metaase acbext}awef % adinistered penad. opsajetion osd:d.hn‘ratg about 500,000
eroece t fn}a surfac At 7.5 Units aetivi ty tment
F@f Eﬁ‘? ﬁaser?ﬁ % By RAY @9’ R?&Cles % 85k Prpeyz0r gram’ ointment per

datr)nm)oﬁageﬁregﬁﬁﬁshhﬁﬁ b&djused WB%@YM@ Rt the @utic response. For
ility of Zingibain at 330 Units/nmlL in serum

cHREP: ﬁ@vqrﬂhdlmde Maseagnayabs agmgtersHadaily éveekly, monthly or other

Y/ e I

SRR TR PR 3 B ey B DS Gt s jdicated by the

exigensiendf tBE Sifiatibhe d| I utl on of the virus at which the

virus was detected in 50% of the wells was 10'6 with

no Zingibain and 10 5 for 330 Units/nL Zingibain. This

1 Ab&dr&shck %ﬁpf%%gﬁ@a&i%h%/ oftirePreft 1ndBARIn, i@ eHts ddprising the

replication. Those skil inthe art wll appreci ate

eiciragts tahé or rospohens d'@sbsub berelemey rbei ﬁ)rmubwlptfmfoug inceconjunction

v.ariati.o and IflCtIO ot.her than th

it oft i85y RS plearial PaeRig St dings 09 oBetepis dministration,

depéndinyy &m}ie%ture Gl tesubplct’s diseey. a[&p@idp@i@ﬁﬂ}amimulated medlcaments

nodi fications. The invention also includes all of

r@%ﬁ@@ﬂ be agitisedeis, the tiepidng andéerpraveatias dissasse whﬁ%bﬁéa ﬁ]é’éi\ abnormahty
EtseI e ?@sfte?ﬁilc sotr&]ér%ugpgﬂhg ngér&rd tolaBGbe/! lrh%/dﬁa&nents may

eCfI ve nati1 ons Of an
baradm‘imeteﬂa‘d toa Silbﬁcem:‘,angir orfeadft amesbdsl dBlcb aRABHA dﬁhaige fetms and by
al, Biqgchem 38; 11624-1 1633, 6 1999CLAIMS; 1. Use of a
30K ioRS ok aTFgHheR OF peipieaienbmeshs, ghbalready mendiongth, sudech anay refer to

%aﬁﬂn ﬁJl\?di&gQﬁttﬂ)tﬁH‘hﬁ@%Q@mﬁl‘ﬁﬁponem or fraction
ereo whi ch”hydrolyzes proline-contain proteins. 2.

Use of Claim1 wherein the speci es of Zingiber is

elected .fromth I|s i,stin er
R Er RS ot B2 B¢ i soro ERORahHelyde.splutions, bles,
tédcRed, BeMs, ZRl Mﬁl@ﬁtorea%is l&l@ géls Ghdil tie dikeharn edMwhitd may also contain
speC|es of |ng|ber i S Zlnglber officiniale, 4. Use of

adfltionpl casnpanents, 8s fltomesi g hinder pufle et igm, eeanbb foft stgfch or gelatin;

6%(@2)15% QMBS (Eea:iélﬁl%l élﬁ) e&ﬂe)'f(% gcg 1Hteg§a‘cltng5a§0 ec% %E %I‘}l s%:rch potato

m&modlgﬂﬁtc adid fahd cthe dikehy dulodigane sughepd nchgnésiund Sstéa@dw\;e& Bweetening
an am no acid f(fllovvl ng a_proline and the nex
AU AP SHFTPS HGOSEATIECHATE: 3 daURHIE F8eBhsicHers Peppermint, oil of

Witde @08t iR flavouring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above type, a liquid carrier. Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage unit. For
instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or

elixir may contain the active compound, sucrose as a sweetening agent, methyl and
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6. Use of aim5 wherein the am no acid residue
before or after proline residue is a hydrophilic am no
wa@eoodosassi due sel ected from gl utam ne, argi ni NBCT/AU2006/001717
| ysi ne, asparagine, glutamc acid and aspartic acid.
7. Use of any one of Clains 1 to 6 wherein the rhizone
extract or nol ecul ar conponent _or fraction generates a
nedi canent for the treatnent-éf-infection by a
pat hogeni ¢ agent. 8. Use of Claim?7 wherein the
pat hogeni ¢ agent is a virus, bacterium protozoan or
ppatyasirdtens @s puservafives] aidye&indhi@aveuring Isecly bs olseriys omarange flavour.
nfl uenza virus. 10. .Use of, Cla|m9¥vh ein the
GEY (PEHDAASHES (Y ConiAin AR K GamPe %&e@“ﬁ?% 0y gragerial used in
pBpafing Bhg Qi@a%er@rm £poiiRRla 88 fﬂhﬁﬂn%laﬁ’tldaﬂgftﬂ?ﬁe and substantially non-
manuf acture ot a nedi canent for the trea
toxi¢ arctheomdnts emplapeddz alnvdddition, iR, active compz\urr%%)tma)ane incorporated
for the treatnent of
e Su R A BB O OB RO, ' (e of ' A m 1
or 12 wherein the influenza virus is avian influenza
virus A. 14. An extract of Zi ngiber corrprl sing at
centigallyy seceptablep catricrs endior dients, nelude rmwt apd ah solvents,
Y,
APRE ARESURIAE Tl MR RPEN Snf R ofthts, SR h B8 sbsorprion
dplagingaentsrand theoliposThe ave afciopl nﬁ:dn@ﬂdr@emarfer plermbéemtical active

manufacture f a me ame for .the treatnent of )
stbances breth et Hy?va aﬁa%nﬂc?ée?ﬁtensggaéms any gonyggopt media or agent
1| n?éo%eﬁlaz bR whth ‘M%e&&iv@ &Eﬁedﬁéﬁft et 30 inStHeaHReMetiYc @Bmposition is

a virus. . Use-of ’aim 16 wherein the
contengpéatedh vSulmlem@ltavl activienfrgneiords vqanuglso 118 imcomparhted into the
of treatment of a disease conprising admnistering to
°8n188§ g%s a therapeutically effective amount of an
extract of Zingiber conprising at | east one cysteine
queOt ease. 19. The nmethod of C aim 18 wherein the
sachiye qosmponeRicmiy rbecadiBi@iptasgd an ﬁaﬁwgewnt mgaps suckoas by oral,

%tpae\/eﬂgﬁ??\ﬁhé}g \%t@ll %l&ﬁe)%ﬁ{rz? !PEIHIOH (}16& dsg@af Sq uggﬁﬁx?&us intra-

uenza Vi rus

dsehﬁa(le}r Ruppeeitoryfroues za vid mn.lﬂantmge(v.gamslmglﬂbw&’a]zase molecules).
virus. 22. A pharmaceutical formnulation and/or health
suppl enment fornul ati on conprising an extract of

S%ﬁtﬁgl'e k%\%{ou?&'@'dcﬁ{/@ th‘?édlérﬁ F§t ox‘ﬂf‘@o V\%@ 'f@rhﬁem HcRRAIBA: Unit to 10,000

The fornul ation"of Caim?2 rlses one
Umtsmfrwo‘@nm pitiyity soeSEQ_BEg\KEEi}LM@i@hNGud:L wﬂ ONat 0@ Bhigs of protease

oY 1005 s B aP e HFRoP0d! oy BTt o 85 Fareh daily dosage i

30003-6bbo 1fhits per 10 Kg body weight.

Alternatively, the active component may be formulated for administration topically, such
as by cream, oil or gel. The active component may be administered in the form of
pharmaceutically acceptable non-toxic salts, such as alkali or alkaline earth salts, such as
sodium, potassium, magnesium or calcium. The active component may be administered as

a supplement to prepared food or drink.

Preferred formulations for topical administration include those in which the active

component of the present invention is in admixture with a topical delivery agent such as
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<160> 7 <170> Patentln version 3.2 <210> 1 <211> 221
<212> PRT <213> Zingi ber officinale <400> 1 Asp Asp
whew7Psas1Asp Ser lie Asp Trp Arg Gu Asn Gy APCI/NER006/001717
Val 1 5 10 15 Pro Val Lys Asn Gn GJy Gy Cys Ay Ser
Cys Trp Ala Phe Ser Thr 20 25 30 Val Ala Ala Val Gu
Ay lie Asn An lie Val Thr Gy Asp Leu lie 35 40 45
Ser Leu Ser Gu Gn Gn Leu V& “Asp Cys Thr Thr Ala
Asn Hs Gy 50 55 60 Cys Arg Ay Ay Trp Met Asn Pro
Ala Phe G n Phe lie Val Asn Asn 65 70 75 80 Gy Gy

lipids, BposoBess, faltty aGids, Tdtty abyd efers, Styroiddr ghébhtingChgenisymd surfactants.
e, e e Aend 45 A DorE

e?%%ol?g%nezssdgmglk'tog oo@%ﬁtlégt‘cl‘%:ﬁe T@H@P@éf’dlé@a{mﬁl}pﬁoﬁlﬁ%dyl choline),

nepativar (linspistPilphGiphatidd a@&rQMmMBGTwmdAp@m@m (dpleopitetramethyl-

aﬁgﬁhonglﬂ(ngg an&‘i}olvg?p}\?gﬁ%agﬁv %‘}nogsrvnﬁ'ﬁ)%@%) 155
ASp Lys Asp Phe 165 170 175 Trp I|e Val Lys Asn Ser

Lys Asn Trp Qy Qu Ser Tyr 180 185 190
F|or @pm% orxp*éle@@mmjran@% the extegcy m@(ﬁr mr@pwptscgf;ﬁhw@sent invention

ool RIS A OO0 T 0 Wiy i
cationic liposomes. Alternatively, the extract and/or component may be complexed to
lipids, in particular to cationic lipids. Preferred fatty acids and esters, pharmaceutically
acceptable salts thereof, and their uses are known, such as are described in U.S. Patent
6,287,860.

In a related embodiment, the present invention contemplates the use of Z. officinale
rhizome in the manufacture of an extract or a molecular component thereof, which is
capable of hydrolyzing proline-containing proteins, for specific cleavage of an identified

target.

The invention also contemplates a vaccine for stimulating a host's immune system,
comprising a composition comprising a surface component of a virus, wherein said surface
component has been treated with an extract of Z. officinale rhizome and said vaccine
optionally further comprising one or more pharmaceutically acceptable carriers, adjuvants
and/or diluents. Preferably, the virus is selected from the group consisting of equine
influenza virus, swine influenza virus, human influenza virus and avian influenza virus or

hybrids thereof. Even more preferable is a virus comprising HSN1 avian influenza virus.

Preferably, the surface component comprises a coat protein such as but not limited to a
surface antigen. Preferably said surface antigen is a hemagglutinin. A multivalent vaccine
comprises coat proteins from different strains of virus or different cell surface components

from one or more viruses may be used as actives in the preparation of vaccines.
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<212> PRT <213> Zingi ber officinale <220> <221>

M SC FEATURE <222> (219).. (219) <223> X = any am no
W@e00d/036820> <221> M SC_FEATURE <222> (220) .. (PQDAU2006/001717

<223> X = any amno acid <220> <221> M SC_FEATURE

<222> (221) ..(221) <223> X = any am no acid <400> 2

Asp Val Leu Pro Asp Ser lie Asp Trp Arg Gu Lys Qy

Ala Val Val 1 5 10 15 Pro Varl gys Asn A n dy Ay Cys

Gy Ser Cys Trp Ala Phe Asp Ala 20 25 30 lie Ala Ala

Val Gu Gy lie Asn An lie Val Thr Gy Asp Leu lie 35

14 né SéorbodimentSef thel prefim iﬁi/emtibau théaboa(\smot@;ts @evirtides such as the
1%[1 Asn, Hs Gy 50.55 60 Gdu GI TI o';

l&nﬁ VIrgae @K esfsse;ii i yzgq p;@ﬁlop@ 118% € gvn'uses yeast,

oﬂﬂnarﬁﬁlﬁlaﬁs&ll§?§ picke éi‘re@I LCdé"t ﬁrojc_éifls} Ric a-g)ffem-ﬁgglu@hﬂls JAY then subjected

t&/&rbatmntﬁeth oﬁcmﬁﬁmmﬁyr 100 105 110 Arg Asn VaI
Pro Ser Asn Asp Qu Lys Ser Leu Gn Lys Ala Val Ala
115 120 125 Asn G n Pro Val Ser Val Thr Met Asp Al a

IR ol dnBodMentherfstd) shal) ak3thel Miluefih Witfus Alrg Qﬁﬁrated by any
Gy lie Phe Thr Gly Ser Cys_Asn lie Ser Al a Asn_ 145

coEvenient Wayp spfls asthht mptglinpied tgrecampingnt, meaps: qreferbly by a reverse
g%é’uﬁssgsfoﬁl? vﬁ)é?eﬁ?sgengyaﬁo&%§ ik Qerzd Jvirus is entirely from cloned cDNAs.
Extracts of virus comprising coat proteins such as hemagglutinins are then subjected to

treatment with Z. officinale rhizome.

Typically, the vaccines of the present invention are prepared as injectibles, either as liquid
solutions or suspensions; solid forms suitable for solution in, or suspension in, liquid prior
to injection may also be prepared. The preparation may also be emulsified. The active
immunogenic ingredients are often mixed with excipients that are pharmaceutically
acceptable and compatible with the active ingredient. Such excipients are, for example,
water, saline, dextrose, glycerol, ethanol, or the like and combinations thereof. In addition,
if desired, the vaccine may also contain minor amounts of auxiliary substances such as
wetting or emulsifying agents, pH buffering agents and/or adjuvants that enhance the

effectiveness of the vaccine, for example aluminium hydroxide.

The quantity of vaccine to be administered may depend on the subject to be treated,
inclusive of age, sex, weight and general health condition thereof. In this regard, precise
amounts of the agent(s) for administration will depend on the judgement of the

practitioner.

In order that the invention be readily understood and put into practical effect, particular
preferred embodiments will now be described by way of the following non-limiting

examples.
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Trp Thr Val Lys Asn Ser Trp Gy Lys Asn Trp Ay Qu

Ser Gy Tyr 180 185 190 lie Arg Val Gu Arg Asn lie
wWo@7@as1Ser Ser Ay Lys Cys Gy lie 195 200 2BSI/AU2006/001717

lie Ser Pro Ser Tyr Pro lie Lys Qu Xaa Xaa Xaa 210

215 220 <210> 3 <211> 469 <212> PRT <213> H5N1

i nfl uenza virus <400> 3 Met %5 Pro Asn G n Lys lie

Thr Thr lie Gy Ser lie Cys "Val 1510 15 1lie Ay

lie Val Ser Leu Met Leu GAnlie Ay Asn lie lie Ser

lie 20 25 30- ATrp Val Ser His Ser lie An Thr Gy Asn

Gn Hs Gn Ala GQu Pro SEXMMHJKJ/S Asn G n Ser lie

lie Thr Tyr Qu AznTh Asn G n 50 55 60
Thr Tyr Val Asn Ilé"@ F”‘A(g ﬁ”"igh"ér‘ts@ﬁ Thr Gu
Lys Ala Val 65 70 75 80 Asn Leu Val Thr Leu Ala Gy
Asn Ser Ser Leu Cys Pro lie Ser Gy 85 90 95 Trp Al a
Tgl celtymergbiang ysotginp oAgirugisy sudheasppeyrgmiaidapy agd .hellr_@gglutlmn of the

ARSIl 5 BT B Pvan. s

prhteinblage éssentibid for(he ikBeotiodl frodessl Their A&ava{@ﬂnﬂ}bﬂs tiesviral infection,
130 135 140 Ser Asn Gy Thr Val Lys As Ser

prpliferafign 7aql rqnaqyef/e @@germ%v Qe Tepsr-ag g@ygerpﬁ%glwm protein, and

REGNRIPE Il - 1B 0L X

Gy Thr Ser Trp Leu Thr 180 185 190 lie Gy lie Ser
I\gt%amlmda/s_\essp 1rﬁud1ng ¥heA1kT? Varlant/_}loanc}/ ?r{ }fSﬁH LV){an 1r¥fuenza have multiple

potential sites for Zingibain hydroloysis adjacent to pro-3, 48, 120, 154, 167, 169, 198,
246, 272, 283, 302, 326, 328, 340, 377, 410, 420, 431, 458 of SEQ ID NO:3 as shown
below. These include potential sites on the protein loops adjacent to the amino acids that

stabilise the binding of the previous inhibitors and the host cell sialic acid to the enzyme .

Neuraminidase N1

1 mnpngkitti gsicmvigiv slmlgignii siwvshsiqt gnghgaepen gsiityennt

61 wvnqtyvnis ntnfltekav nlvtlagnss lepisgwavy skdngirigs kgdvivirep

121 fiscshlecr tffltqgall ndkhsngtvk drsphrtlms cpvgeapspy nsrfesvaws

181 asachdgtsw ltigisgpdn gavavlkydg iitdtikswr nnilrtgese cacvngscft

241 vmtdgpsngq asykifriek gkvvksaeln apnyhyeecs cypdageitc verdnwhgsn
301 rpwvsfngnl eyrigyicsg vigdnprpnd gtgscgpvsp kgaygikgfs frygngvwig
361 rtkstnsrsg femiwdpngw tgtdsnfsvk qdivaitdws gysgsfvghp eltgldcirp
421 cfwvelirgr pkestiwtsg ssisfcgvns dtvgwswpdg aelpftidk

PROLINES ADJACENT TO HYDROPHILIC RESIDUES
HYDROPHILIC AMINO ACIDS ADJACENT TO PROLINES

Hemagglutinins, including the HS protein variants found in the Vietnam and Japan/China,
and earlier in Singapore H5N1 avian influenza have the following reported structures also

set out in SEQ ID NOs:4, 5 and 6, respectively:
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195 200 205 Asp Gy lie lie Thr Asp Thr lie Lys Ser

Trp Arg Asn Asn lie Leu 210 215 220 Arg Thr G n Qu
w0071 Cys Ala Cys Val Asn Gy Ser Cys Phe TPCT/AB2006/001717

230 235 240 Val Met Thr Asp Gy Pro Ser Asn Gy Gn

Ala Ser Tyr Lys lie Phe 245 250 255Arg He Gu Lys Qy

Lys Val Val Lys Ser Ala Gu Leu Asn Ala Pro 260 265

270 Asn Tyr Hs Tyr Gu Qu C%“Ser Cys Tyr Pro Asp

Ala Gy Gu He 275 280 285 Thr Cys Val Cys Arg Asp

Trp Hs Gy Ser Asn Arg Pro Trp Val 290 295 300

\aemaahHSAéhn@g dapmriChina B5 2" jue; Simgagoee H5\3 Tline H e
1IONESFLLEATY VSDWK SAWC 3 1GY BAUN S/ Q PBMEKY VAVTHAQRIIR ETHNGKLCDL
LANEHIVELIMN VAEPKIPQACTRE YIEAYNSE Q I:IM@K VT HIQDIZZBKHNGKLCDL
IPro Val Ser Pro I CGIQYW\T&NWQ MEKH VIRV HaQpiph ETHNGKLCDL

%%3 P@p%n% R §E % % ﬁ% DYEELKHL
- 1§§ DYEELKHL

L
6P NG &@% 2y Lo Dl}fEE KHL

181 MRINAFEKI Fbl@ﬁ'@WS@\SHE}[ﬂn}V@@A @&éGﬁ@é’EF&&ﬁ/\A@QKﬁMTWmKRSY
19er SKENMFESar omhessWal  GEASE 8 SRIaPYGGR SEIFRNNY WIGKKNGAIY PTIKRSY
mspssmmmnmn&s@m IHDA SAG S FAr CPYDIGR SBRERNY PWYEIKNB AV PTIKRS Y

Leu He Arg Gy Arg Pro Lys 420 425 430 Qu Ser Thr H
181Ny QﬂﬂLLSéiW@ ARQTRLYYONBAT Y B Y& TEY BN RiiA TRIEGVNGQSG
13N DAL M LEEGH] E Y Ve BRI KVNGQSG

1 : I%”Fh‘?‘ QL %HVE SpTHN
EINNTA QDG LIMHIBRIID A s QLB Y QB TR ES YRS THNERALPFIAJEPRVNGQSG
AWk PROARFRSN GRFABEYAY KIVKKGDSTI MKSELEYGNCNTKCQTPMGA

241RMEFFWTILK PNDAINFESN GNFIAPEYAY KIVKKGDSAI MKSELEYGNCNTKCQTPMGA
241RMEFFWTILK PNDAINFESN GNFIAPEYAY KIVKKGGSAIMKSGLEYGNCNTKCQTPMGA

301INSSMPFHNI HPLTIGECPK YVKSNRLVLA TGLRNSPQRE RRRKKRGLFGAIAGFIEGGW
301INSSMPFHNI HPLTIGECPK YVKSNRLVLA TGLRNSPQRE RRRKKRGLFGAIAGFIEGGW
301INSSMPFHNI HPLTIGECPK YVKSGRLVLA TGLRNVPQRE T GLFGAIAGFIEGGW

361QGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNS IIDKMNTQFEAVGREFNNLE
361QGMVDGWYGYHHSNEQGSGYAADKESTQKA IDGVINKVNSIIDKMNTQFEAVGREFNNLE
361QGMVDGWYGYHHSNEQGSGYAADKESTQKA IDGTTNKVNSIIDKMNTQFEAVGKGFNNLE

421RRIENLNKKM EDGFLDVWTY NAELLVLMEN ERTLDFHDSN VKNLYDKVRLQLRDNAKELG
421RRIENLNKKM EDGFLDVWTY NAELLVLMEN ERTLDFHDSN VKNLYDKVRLQLRDNAKELG
421RRIENLNKKM EDGFLDVWTY NAELLVLMEN ERTLDFHDSN VKNLYDKVRLQLRDNAKELG

481NGCFEFYHKC DNECMESVRN GTYDYPQYSE EARLKREEIS GVKLESIGLY QILSIYSTVA
481INGCFEFYHKC DNECMESVRN GTYDYPQYSE EARLNREEIS GVKLESIGTYQILSIYSTVA
481NGCFEFYHKC DNECMESVKN GTYDYPQYSE EARLNREEIS GV

541SSLALATMVA GLSLWMCSNG SLQCRICI
541SSLALAIMVA GLSLWMCSNG SLQCRICI

NON-CONSERVED RESIDUES

NON-CONSERVED HYDROPHILIC RESIDUES ADJACENT TO PROLINE
PROLINES NOT ADJACENT TO HYDROPHILIC RESIDUES
PROLINES ADJACENT TO HYDROPHILIC RESIDUES
HYDROPHILIC AMING ACIDS ADJACENT TO PROLINES

For these three variants of H5 hemagglutinin, the prolines are conserved except for the
additional pro-233, with the hydrophilic groups arginine and lysine adjacent to it, in the
Singapore variant replacing serine in the other two, with the adjacent hydrophilic amino
acids conserved, except for pro-101 with asn-100 for the Vietnam and Singapore variants

and ser-100 for the J apan/China protein, pro-108 with the non-hydrophilic glycine for the
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<213> H5NL i nfluenza virus <400> 4 Met Qu Lys lie Val
Leu Leu Phe Ala lie Val Ser Leu Val Lys Ser 1 5 10 15
W 7@as1lie Cys lie Ay Tyr Hs Ala Asn Asn SBCT/ALR006/001717
Gu @n Val 20 25 30 Asp Thr lie Met Gu Lys Asn Val
Thr Val Thr Hs Ala Gn Asp lie 35 40 45 Leu Gu Lys
Thr H's Asn Ay Lys Leu Cys As Leu Asp Ay Val Lys 50
55 60 Pro Leu lie Leu Arg Asp s Ser Val Ala Gy Trp
Leu Leu Gy Asn 65 70 75 80 Pro Met Cys Asp G u Phe
lie Asn Val Pro Qu Trp Ser Tyr lie Val 85 90 95 Qu
WVigtaarAl aad AspanfClanyabridsnarsthe hedropyitic pputafiate f& theBipgapore variant

ggrgfg éét? agji\q?igop Fe>51%é %oqﬁgd%me Rl}ogfg Letg k}éi}{%@ pl':},%g Vietnam and

%a‘ﬁ/(')}hﬁa b @arf?d %&thﬁéln%rfoﬂ_ 1% ﬁ%fgap%% pﬂt&neﬁﬂﬂ ﬂrﬁ)ro 337 which
130 135 140 Leu Ay Val Ser Ser Ala Cys Pro

ha@l glu@nying follSang Sefor PH ¢hreb butlwith mﬁneﬂ%omﬁbe Nc@mAst Vietnam and

J%{?%Iél/ al -II;’?g \_!La?glel_ X th?és Sfao% R/aﬁgrﬁ A?h %;geigﬁolaeﬁ for potential

75 ba‘}ﬁ yiRlydieareValto-64£181] 180 108%Sikapda el Sl 4, 197, 210,
ngsf PrglAﬁszﬂyAs eAPaO Al a GIQB Gn Thf( S Leﬁm'ly) il 7

22@&%!@9%@@%)025% POGROTT2, 3118 s S0aps @qwnrm Flsélfe 2 for the
!PE, ﬁ%ﬂ gfln Arg 210 215 220 Leu Val Pro Arg lie
I (J'?ﬁﬂ er Lys Val Asn Ay AGn Ser Gy 225 230
235 240 Arg Met Gu Phe Phe Trp Thr lie Leu Lys Pro

Medugis fhéAvaribuse H8S findbire? Show ShgritheanBniut&igsnsAslie Mntlal sites for
Asn Phe |ie Ala Pro Gu Tyr Ala Tyr Lys lie 260

Zyrgibaja by dxpdysis are dyrgelxppnssayedmnd nuyngbersat leastsl Sites @aé. Zingibain has
ah e et Jﬁﬂort(c-ﬂﬁ)fy to hydrolyse the HS protein.

The H3N2 influenza a virus subtype has a similar number of potential sites for Zingibain
hydrolysis even though the protein structure does not have a high level of homology with
the H5 structure. The following sequences compare the H5 structure on the 1% line with a
H3 structure (SEQ ID NO:7) on the 2™ line:

1 XXLXXXDQIC IGYHANNSTE QVDTIMEKNV TVTHXQDILE KXHNGKLCDL--
QDLPGNDNST ATLCLGHHAVPNGTLVKT IT DDQIEVTNAT ELVQSSSGKICN

61 XGVKPLILRD CSVAGWLLGN PMCDEFXNVPEWSYIVEKXZ PXNXL.CYPZD FNDYEELKHL
NPHRI LDGID CTL I DA LLGD PHCDVFQNE- TWDLFVERSK — AFSN CYPYD VPDYASL- - -

121 LSXXNHFEKI XIIPZSSWSN HXASXGVSSA CPYXGXSSFF RNVVWLIKKN XXYPTIKRSY
RSLVASSGTL EFITEGFTWT GVIQNGGSNA CKRGPGSGFF SRLNWLTKSGSTYPVLNVTM

18INNTNQEDLLX XWGIHHPNDA AEQTKLYQNPTTYXSVGTSTLNQRXVPZIATRZKVNGQSG
PNNDNFDKLY IWGIHHPSTN QEQTSLYVQASGRVTVSTRRSQQTII PNIGSRPWVRGLSS

241RMEFFWTILK PNDAINFESN GNFIAPEYAY KIVKKGXSXI MKSXLEYGNCNTKCQTPMGA
SRISIYWTIVK PGDVLVINSN GNLIAPRGTF KMRT-GKSSI MRS DAPIDT CISE CITPNGS

301INSSMPFHNI HPLTIGECPK YVKSXRLVLA TGLRNXPQRE X GLFGAIAGFIEGGW
IPNDKPFONV NKITYGACPK TVKQNTLKLATGMRNVPEKQT GLFGAIAGFIENGW

361QGMVDGWYGYHHSNEQGSGYAADKESTQKA IDGXTNKVNSIIDKMNTQFEAVGXXFNNLE
EGM I DGWYGFRHQNSEGTGQAADLKSTQAA IDQINGKL NRVIEKTNEKFHQI EKEFSEVE

421RRIENLNKKM EDGFLDVWTY NAELLVLMEN ERTLDFHDSN VKNLYDKVRLQLRDNAKELG
GRIQDLEKYV EDTK I DLWSY NAELLVALEN QHTID LTDSE MNKLFEKTRRQLRENAEEMG
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275 280 285 Asn Cys Asn Thr Lys Cys G n Thr Pro Met
Gy Ala lie Asn Ser Ser 290 295 300 Met Pro Phe Hi s
wWew70ses1Hi s Pro Leu Thr lie Ay Gu Cys Pro LBGI/A02006/001717
310 315 320 Val Lys Ser Asn Arg Leu Val Leu Ala Thr
Gy Leu Arg Asn Ser Pro 325 330 335 Gn Arg Gu Arg
Arg Arg Lys Lys Arg Gy Leu Phe Gy Ala He Al a 340
345 350 Ay Phe He Gu dy G@"Trp AGn Ay Mt Val
Asp Ay Trp Tyr Gy 355 360 365 Tyr His H's Ser Asn
Gu d@n Ay Ser Gy Tyr Ala Ala Asp Lys Gu 370 375
488 CBEF YHIRG DEEEGMESF¥KIAGE Y PIY BOYSHE &B%RE@IS G¥Yir Asn Lys
VaNG%@ﬂYéléP QNALCI SR%E@GY@@VXBQ BALYNREQIKGys Met Asn

GI u_Phe Asn 405 410
Yeu Asn Lys Lys
O% Asp Val Trp Thr Tyr
&QE'D SOV BrdFENG40 445 Asn

Z& U NAWQ:O‘N@ER:MRES?BUED@A ﬁw&IB%WH POROASR sMal Lys Asn
Leu Tyr 450 455 460 Asp Lys Val Arg Leu G n Leu Arg

Asp Asn Ala Lys Gu Leu Gy Asn 465 470 475 480 Ay
Cys PheGIuPheTyr Hlsn;dgscy Asp_Asn Gu%s Vet .
Ay antiyasal dgrg assay xath Madi grbstaI@eyKﬂnpnyD D cals for testing the

5581y BFS bt o0 e 400
atfietydrhh) Sdth H§i25HINR sGbtypkiinflbenza-3eand HSNIly (V LSBTam'DTHVlan influenza.

Val Ala Ser Ser. Leu Ala Leu 530 535 540 Ala lie
Rjffpren} ameyuts |of hesgxtracs (vers aum s!0sak oAsR0G0) Ié’éﬁ or 10 uL of

1%6,5005 385 09P e ub it ehr Stferd gnﬁéseat %SCJ Il\%e(%ﬁﬁl was then added to

dilute the ginger-virus mixture to 1 mL. Residual virus viability was tested on 96-well-

plates with confluent MDCK cells. Inhibition effects were increased from 1loglO to
1.5log10 and to 2.5logl0 when the volume of Zingibain extract was increased from 10
microlitres to 25 microlitres to 50 microlitres for H3N2 and from 1logl0 to 1.5log10 and
to 2log10 for the same volumes for the H5N1 virus for 30 minute digestions. The loss of
infectivity with incubation time at 37°C for H5N1 is given in Figure 3 for 25 microlitres

and 50 microlitres of extract.



<210> 5 <211> 568 <212> PRT <213> H5N1 i nfluenza virus

<400> 5 Met GJu Lys lie Val Leu Leu Leu Ala lie Val
w@eoo7hsasival Lys Ser 1 5 10 15 Asp A n |ie Cyspei/augog/001717

Tyr H's Ala Asn Asn Ser Thr Gu G n Val 20 25 30 Asp

Thr Iie Met GQu Lys Asn Val Thr Val Thr H's Thr Gn

Asp lie 35 40 45Leu Gu Lys Lys Hs Asn Qy Lys Leu

Cys Asp Leu Asp Gy Val Lys 5 455 60 Pro Leu iie Leu

Arg Asp Cys Ser Val Ala Gy Trp Leu Leu Ay Asn 65 70

75 80 Pro Met Cys Asp Gu Phe lie Asn Val Pro Gu Trp

Ser Tyr He Val 85 90 95 EXAM)I&E\Ba Ser Pro Ala Asn

Ay Leu Cys Tyr Pr he  As 105 110 Asp

TV Gu Ou ey Lylmetait Rl ReS R YT Asn 1 &

Phe Gu 115 120 125 Lys lie An lie I|e Pro Lys Ser

Ser Trp Ser Asn Hs Gu Ala Ser 130 135 140 Ser Ay

Axaantszelral Saig apsay f@y@smgﬁhwnhﬂatcvry@cvvw of BdugIgpinptdruses was also

5 A?Z @9 in i‘wslél t1‘16 Qnolgg%toﬁﬁ %f/ %si %ve{ %rul_ )@Rk?j,gat a dilution of

1$é fand Y1 0" 6A51he RS Wbi mﬁé‘d’d \GthﬁgtbaﬁéSﬂ 1L Unkte ucti)(&tlylrhE,Uand allowed to
Trp 180 185 190 e Hs Hs Pro Asn As

1@@&@ 3t phhr 2 4p% 2L}(1§UHSFy Ahis; wasi akled (3p a9y A%Iﬁ rmrwlavwr of Vero cells.
Thr L Asn G n Ar
%@182% g‘fg Eegjby\}ﬂ%’ EJ%WEM"O fed s Thr ArS Ser Lyg

Val Asn Ay Gn Ser Gy 225 230 235 240 Arg Met G u

Phe Phe Trp Thr H e Leu Lys_P n Asp Ala H e Asn
10 245 250 255 SrABLH S

Plaque assay of Ross River Virus incubated with Zingibain (7.5 Units/mL)

In Vero cells

SRS “wit AZ‘mgzbdm cul WlthOllt‘{nglbal‘
-5 46 140

-6 4 20

15 Higher concentrations of Zingibain could not be used in this type of assay, which relies on
the cells being adhered to a glass surface, because Zingibain rounds up cells such as Vero

cells from a surface. At 7.5 Units activity/mL, Zingibain inhibited RRV by up to 80%.
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Phe Gu Ser Asn Ay Asn Phe He Ala Pro Qu Tyr Ala
Tyr Lys H e 260 265 270VvVal Lys Lys Gy Asp Ser Ala lie
wort7oys15er G u Leu Gu Tyr Gy 275 280 285 ABCI/AY3006/001717
Asn Thr Lys Cys G n Thr Pro Met Gy Ala lie Asn Ser
Ser 290 295 300 Met Pro Phe His Asn |lie H's Pro Leu
Thr lie Gy Qu Cys Pro Lys 305 310 315 320 Tyr Val
Lys Ser Asn Arg Leu Val Leu AR~ Thr Gy Leu Arg Asn
Ser 325 330 335 Pro G n Arg GQu Arg Arg Arg Lys Lys
Arg Gy Leu Phe Gy Ala |ie 340 345 350 Ala Ay Phe
lie Gu Ay Gy Trp G n GEXAMPL¥a3 Asp Gy Trp Tyr

355 360 365 Gy, Ty Ser Asn Ser
Ay Tyr Ala A é%{wwyuélf@nglyéédlewcsd;al#ﬁr an
Lys Ala lie Asp Ay Val Thr Asn Lys Val Asn Ser 385
390 395 400 lie lie Asp Lys Met Asn Thr A n Phe
Thie abily of;ngﬂuagl 4330 Rirdts 405 imsepumafieeAnedidsminhibit Mslmay Valley

st efgiod SR o ers Rttty Rt Bord pur with a
rhifié JEuudies dfeke Nﬁ?&s A 35° A 4Pnddidutignbf Asdvitdstat Mﬁkhﬁh& virus was
Leu Asp Phe His Ser {\sn Val Lys Asn Lel513 450 4

d@@@tetﬁym SMgt Llyeswwléi Wiy 0 h@prllln@balmgd Ap i@ﬁ-‘fﬁ\annts/mL

ZE%% VT hlﬁéé q ytés é/agopiﬁm aeé%l@ghlﬁt ng%xgggep%%mn
495Ser Val Arg Asn Gy Thr Tyr Asp Tyr Pro G n Tyr Ser
u A a 500 505 510, Arg Leu . Asn Arg G ulige .
ke g Yo iy thg gt Willpopregiats.hat he ieyaptiga Sesslge Ehigein§ suscepible to
VE}’iﬁtlcﬂsr}mH‘ n?odrﬁ'é’atl%ﬁg otﬂe?th-g rtho%@ rspJJ‘ﬁca\YBl de@ér?oeée Tt 1§% be understood
a 530 535 540 Leu Ay
tiggr the duvéntipn Metludys aH;esuch\smn@uynsSﬂrﬁi 5‘5@11%505{-50 The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in

this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.



Ser Leu An Cys Arg He Cys H e 565 <210> 6 <211> 501
<212> PRT <213> H5N1 influenza virus <400> 6 Asp G n H

we20ys5ddie Gy Tyr His Ala Asn Asn Ser Thr G uP@/AUX@b/001717
1510 15 Asp Thr He Met Gu Lys Asn Val Thr Val Thr
Hs Ala Gn Asp He 20 25 30 Leu Gu Lys Thr H's Asn
Ay Lys Leu Cys Asp Leu Asn Qy Val Lys 35 40 45 Pro
Leu He Leu Arg Asp Cys Ser VaP-Al a Gy Trp Leu Leu
Gy Asn 50 55 60 Pro Met Cys Asp G u Phe Leu Asn Val
Pro Gu Trp Ser Tyr He Val 65 70 75 80 Qu Lys Asp
BELPOGRAPISY Gy Leu Cys Tyr Pro Qu Asp Phe Asn 85
90 95 Asp Tyr Gu Gu Leu Lys His Leu Leu Ser Ser Thr
Asn H's Phe Gu 100 105 HOLys He Arg He He Pro
Arg Ser Ser Trp Ser Asn His Asp Ala Ser 115 120 125Ser
Ghloy etdl] BigehensehS: 634 E3Frl§99yr Asn Gy Arg Ser Ser
Phe Phe 130 135 140 Arg Asn Val Val Trp Leu lie Lys
Lys Asn Asn Ala Tyr Pro Thr lie 145 150 155 160 Lys
Arg Ser Tyr Asn Asn Thr Asn G n GQu Asp Leu Leu lie
Leu Trp 165 170 175 Ay lie H's H's Pro Asn Asp Ala
Ala Gu G@n Thr Lys Leu Tyr G n 180 185 190 Asn Pro
Thr Thr Tyr Val Ser Val @y Thr Ser Thr Leu Asn G n
Arg 195 200 205 Ser Val Pro Qu lie Ala Thr Arg Pro
Lys Val Asn Ay Gn Ser Gy 210 215 220 Arg Met G u
Phe Phe Trp Thr H e Leu Lys Pro Asn Asp Ala lie Asn
225 230 235 240



Phe Gu Ser Asn Ay Asn Phe He Ala Pro Qu Tyr Ala

Tyr Lys He 245 250 255 Val Lys Lys Ay Gy Ser Ala H
w@2dksdsys Ser Jy Leu Gu Tyr Ay 260 265 270P@AEAULNS/001717
Asn Thr Lys Cys G n Thr Pro Met Gy Ala H e Asn Ser

Ser 275 280 285 Met Pro Phe His Asn He Hs Pro Leu

Thr He Gy Qu Cys Pro Lys 290 295 300 Tyr Val Lys

Ser Gy Arg Leu Val Leu Ala TRf-Ay Leu Arg Asn Val

305 310 315 320 Pro An Arg Gu Thr Ay Leu Phe Gy

Ala He Ala Gy Phe He GQu 325 330 335 Ay Ay Trp

CHAIMBY Met Val Asp Gy Trp Tyr Ay Tyr Hs His Ser

340 345 350Asn Gu An Gy Ser Ay Tyr Ala Ala Asp Lys

Gu Ser Thr G n Lys 355 360 365 Ala lie Asp Gy Thr

1Thr  Ase dfeSthifdine Béin 2edpetics of‘*Zihgfb%P it Yife WBAUfBotBre3ofan extract or a

380 Asn Thr G n Phe Qu A a Val y Lys Gy Phe Asn

mdeculas gompanet gr fegicngbergobwhish h&ﬂ@lﬂeé rlineAgptajneproteins.

Asn Lys Lys Met Ju Asp Gy Phe Leu Asp Val 405 410

415 Trp Thr Tyr Asn Ala Qu Leu Leu Val Leu Met Gu

2Asn Gse oArJainhil wheteid Ate sbB&ed;.eﬂZﬁfgﬁbePlisasdﬁcSedAﬁDmSBe list consisting

Val S Tyr As s Val 440 445
of & eﬁobyéﬁﬁnﬁ?&"ﬂ&l e’A@Wgﬂd ”&’i’ér @Sﬁ”’t’&?’” @P Zgbegsyzgrumbet.
Cys Phe GQu 450 455 460 Phe Tyr His Lys Cys Asp Asn
AQu Cys Met Gu Ser Val Lys Asn Gy 465 470 475 480
3Thr Tise ofi€}iaiiy2 whRereinGhn sfiacies S¢ \Zingiber® dingiter Afftyiniela.
Asn Arg Gu 485 490 495 Gu He Ser Gy Val 500 <210>
7 <211> 503 <212> PRT

4. Use of Claim 1 or 2 or 3 wherein the molecular component of the rhizome extract

is zingibain.

5. Use of Claim 1 or 2 or 3 or 4 wherein the extract or its molecular component or
fraction hydrolyzes peptide bonds between an amino acid following a proline and the next

amino acid thereafter in amino acid sequence from the N-terminal end.

6. Use of Claim 5 wherein the amino acid residue before or after proline residue is a
hydrophilic amino acid residue selected from glutamine, arginine, lysine, asparagine,

glutamic acid and aspartic acid.

7. Use of any one of Claims 1 to 6 wherein the rhizome extract or molecular
component or fraction generates a medicament for the treatment of infection by a

pathogenic agent.

8. Use of Claim 7 wherein the pathogenic agent is a virus, bacterium, protozoan or
parasite.
9. Use of Claim 8 wherein the virus is an influenza virus.

10. Use of Claim 9 wherein the influenza virus is avian influenza viruses A.
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15. Use of an extract of Zingiber comprising at least one cysteine protease or a

composition comprising the same for the manufacture of a medicament for the treatment of

an infection caused by a pathogenic agent.

16.  Use of Claim 14 or 15 wherein the infection is caused by an influenza virus.

17.  Use of Claim 16 wherein the influenza virus is avian influenza virus.

18. A method of treatment of a disease comprising administering to a person a
therapeutically effective amount of an extract of Zingiber comprising at least one cysteine

protease.

19.  The method of Claim 18 wherein the disease is infection caused by a pathogenic

agent.
20. The method of Claim 19 wherein the infection is caused by an influenza virus.

21. The method of Claim 20 wherein the influenza virus is avian influenza virus.
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