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The present invention relates to a composition containing
Group C Streptococcal phage associated lysin enzyme and a carrier
for delivering the Group C Streptococcal phage associated lysin
enzyme to the mouth, throat or nasal passages of a mammal. The
composition is particularly useful for the prophylactic and

therapeutic treatment of Streptococecal infections, including the

infection commonly known as strep throat.

2. Description of the Prior Art

Group A streptococci have been shown to be an important
pathogen capable of existing both in a carrier state in an
asymptomatic in@ividual and in-a symptomatic individual with
symptoms of disease ranging from a mild sore throat, tonsillitis,
or impetigo. If untreated, these streptococcal infections could
lead to glomerulonephritis, rheumatic fever and possibly
permanent rheumatic heart disease. With the advent of
antimicrobial ~ agents, specifically penicillin derived
antibiotics, the causative organism can be readily eliminated

following the prescribed regimen of appropriate antibiotic

therapy.

15 2. Description of the Prior Art Goup A

with 20 synptons of disease ranging froma mld sore



. PCT/ JS99/ 04063 The fact that an infected individual (usually chil drezn U%

young adults) can pass group A streptococcal-organisns to others, 2_6_ :ZI][].'i
parti cul ar | woiot/sesycare centers and school s, necessitates the isol atfon of
"the known infected individual away fromthese 5 environnent sSPEHUSEI04063 st
24 to 72 hours feteaanti m crobial therapy has been initiated. It has been
shown in controftfed 23St ubiids BRadngedteddetretivDauand (38R5 9P i A 14,881 ment
results h’guﬁ rgguﬂ:‘l nin the overall pattern of cyclic trahsm ssion of

esone “pH 88

the troub eh2l FAFRe|graap & G@d&@tb&bc@blebkﬂfgﬂ%&lgntéo oflhe
sequel ae BTT Laun A,inf.ections (rheumatic fever or nephritis). 81 BAFent
No. 5, 604; 68 %"Fjﬁ 8zt it pYSRrE ceatkes t had r aihboarg mstgiv&?gé egfLon
of Goup Aggh %E%%COCEGJ antjgens Dby a diagnostic assay which utilrzes
G oup C streptococcal—p JOWB stk d ydindienzus, Sweh a S

PECSHC P pikde iouss onitecied b aPransAnEan

assi stg i Ngk3PI rdentifying.infected individuals, who then can receive
convent i onal Elg%thl}ﬁ |nil)-' i cnéqrhe?%p Sapbwafertot A8 prabtenabdtee! bektind dobial

conbat i NngtRLE-§ UR. i Nfiections remains a problem Patients with a
streptococcal ng pﬁar@ﬁaiﬂt ilglﬁétﬁ‘{ghl Jti Feectheen @idwar einbl@rdtdolled

transmt shed9egapi o] coptacts resulting in an epidemc of strap
throat. This is aeggﬂ %gﬁﬁgrangﬁEéﬂfli And 3PREOPIiesEl atreatarnt iredil:s

mlitary, inhgrecaeephisnatf tR.CL9se oximty with one another. Mreover,
there is a need for prgp w%@ i%‘g?@?mdgaﬁ’f:e% plef¥alingtranepticetcetlof

i nfecti onshe beeaub®e PEARNYLERELS, USS, Of ntibiotics generally is not
advi sabl e for many reasozgs!. ZBgQE'A wed aﬁ\DaOEFQHGg‘BOR OPCELUBG -04RG3

10 i
of the sequelae of group A infections (rheumatic fever or
nephritis) .
U.S. Patent No. 5,604,109 (Fischetti et al.) teaches the
rapid and sensitive detection of Group A streptococcal antigens

by a diagnostic assay which utilizes Group C streptococcal phage

15 . .
associated lysin enzyme. Such an assay can assist in rapidly

identifying infected individuals, who then can receive

conventional antibiotic therapy.

However, the problem of effectively combating streptococcus
infections remains a problem. Patients with a streptococcal

20 pharyngitis are highly infectious and are able to transmit the
organism to close contacts resulting' in an epidemic of sStrep
throat. This is a particular Problem in a school population and
in the military, where people are in close proximity with one
another. Moreover, there is a need for prophylactic methods of

25 preventing streptococcal infections, because prophylactic use of

antibiotics generally is not advisable for many reasons.



SUMMARY CF THE | NVENTI ON The present invention (which incorporates U.S.
Patent No. 5,604,109 in its entirety by reference) provides conposi tlilohl 200

cont ai ni ngWMar#§eeae St r ept ococcal phage associated |ysin enz%r&cf% Rednd B
|

“carrier for delivering the Group C Streptococcal phage assOCTAS2YM03 n
enzyne t ey . r__nasal passage of an aninmal such as a human.
Such conpositi g%%ﬁ%&%% arly wuseful either as a prophylactic
treatment for élreventi ng infection foll ow ng exposure to others who are
i nfected, or e1PresSEemdr dpeTitcidy eptiedl DheSthSPLPSACkal A Jhroat
infectio SGBgréotahqse y\t/_ggo are already infect ed:g-% here%% gﬁrc'évipté"ttieﬁ’d: R
.infectidn®“Fhe pgr éfenkles ofntheetyshby ivefnr-aticdl) Opr8esakbsCaAV t_the
time vvheg %%re tococci are introduced from an inf ce)ﬁ(’):t ed in i\%:eg%sait_fé”}%us
resul ts P tRERPEI PROVEr CatStramtocmmmem biphdwe | a608E 08 85 ‘i?’%‘iﬁo‘é‘ﬁ]zme
t her eby 558\” di n?g%ra. rthyI actic effect by preventing infection. I“s
rapi d and spécif ](EFIét aF) dgdiiivening dfhe herbysi T ePZ¥apt888LA1 age
exi sting coccus,infection wll have a therapeutic effect b?}l
a?%&@?&? aF
reduci ng“the i Af 82t THIT AP didi the teoutdyr dasmathers piead ¥a gg?estcﬁep
to ot herahngj‘ﬂﬂ%faéé- Ié\ on%enbodi ment of the invention, the lysiim enzyne
is  administereai rThe T ot trgraty: Y, campew irtd.cgumcaro 2eN g re il AGha
tablet, ggRPMAIEr 4 ergsol, a liquid (e,g., gargle) or a liquid spray.
In anot her 6 od?lr'reeﬂn :@ofg?heéi nQ’éﬂE’qhB%?CFh@ | jreatmebtenfpme p¥eventing

adm ni st epedct Nohheoi : nasal spray. The method for the treatnent of
strept ococcus A ex p%sgégkgéo%pxpf)gégeagﬁl WG I8n Wi et vinflestgd, obraas

phammcwttn@fiyeu%%@gd%ﬁ%@{%@‘ oup C_streptococcal phage

hssoci ated Tysin 330 0075 A ococcal A throat infections for
those who are already infected, thereby alleviating the

. infection.
The presence of the lysin in an oral or nasal cavity at the

time when streptococci are introduced from an infected individual

15 thus results in the killing of at least some of the incoming
streptococci, thereby providing a prophylactic effect by
breventing infection. This rapid and specific (lethal) activity
of the lysin enzyme against an existing streptococcus infection
will have a therapeutic effect by reducing the infection and

.0

helping to decrease the spread of the strep to other individuals.

In one embodiment of the invention, the lysin enzyme is
administered in the form of a candy, chewing gum, lozenge,
troche, tablet, a powder, an aerosol, a liquid (e.g., gargle) or
a liquid spray. ;n another embodiment of the invention, the lysin
25 enzyme is administered in the form of a nasal spray.

The method for the treatment of streptococcus A exposure
comprises applying an effec;@vg dosage of a pharmaceutically

acceptable amount of Group C streptococcal phage associated lysin

3



- PCT/ US99/ 04063 enzynme to the oral or nasal mucosa of a manmal in need zf

treatnent, permtting the lysin enzyne to remin in contact with the_z_,_rlwﬁ 2003

enzyne to saturate the

“oral mucosa; and applying additional 5 dosages of such the IBSV¥S%H4083e in

i ke fashi&qzw%i Irﬁtre tment _ is conplete. The enzyne may be adm ni stered
at " Ti

mucosa for WO pesoed of tinme necessary for the lysin

to the mucos
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I ndi veduadog tSe iéhéﬁ‘etﬁ(é lJ!Yi(ﬁn‘.ﬂbOf t he incaom ng streptococci, thus
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strep i nfagtdsiplek s 'Irl'féOie‘ijlzé%eaQ.d specific (lethal) activity of the lysin
enzyme. agai nst ~ streptococcu

2Py 1 dike &
g1 §8YpPGaaeRinistard et ke effcmstali dining

i nf ect ed afhdt e dtuafgagy 5§dggi '&?uet q%# nf %pt i Ot;\-x and decreasing the spread
ual's.

of the strep to other 1 ndivi

produced tthet&mrﬁi@ﬂpcgété:iﬁiﬁgpgﬁgoigglig% ani sm after being infected wth

a particular bacteriophage (1 S YmFs i sol ated and harvested as

e fa St af §€F ton) yéependingmen

entrfi

is described Winilé &hf@t@&ﬁ%&gpﬁgﬂt E.inmew?sg%g%og' .This Gou
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200310W0&0/530849 infections, it may also be used against group C
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infections. The enzyme is likewise effective against group E

streptococci.

DETAILED DESCRIPTION OF THE INVENTION

It has been discovered that the presence of the lysin in an
oral cavity at the time when streptococei are introduced from an
infected individual results in the killing of the incoﬁing
streptococeci, thus .preventing infection and providing a
prophylactic treatment for preventing strep infection. This rapid
and specific flethal) activity of the 1lysin enzyme against
streptococcus also produces a therapeutic effect in infected
individuals by reducing the infection and decreasing the spread
of the strep to other individuals,

The amidase muralytic (lysin) enzyme produced by the group
C streptococcal organism after being infected with a particular
bacteriophage (identified as Cl) is isolated and harvested as is
described in U.S. Patent Application No. 5,604,109. This Group

C streptococcal enzyme, (also known as a lysin enzyme)} which has

4

pPEBdcdMuaRsa i nanddugmpl ¥ frem addiicifegeied
iflot rpfapveiid N9 -

+



- PCT/ US99/ 04063 uni que specificity for the cell wall of groups A C, and E

Streptococci, may alternatively be isol ated and harvested by any otzlygmgm

“known neandV0 M40 Nposi tion. which may be used for the pror]J,h | acti c an gj
t herapeutic treatnent of a strep infection includes the |ysi "@?2691‘1%3and a

means of @,p_pc?gga ' . ch_as_a carrier systemor an oral delivery node)

for the nuco3a Ifs#%%a of He £PLI the ra8hl wedlitof Brbapstay, of,atythes

time the &inZagEodseddut 4t carrier 10 systemor oral delivery node, "1t
is preferredthat tcﬁle' e“’ha{}&r%ﬁ dTtvelst & liisplageduahdr hapveseaient, Lot

mai nt ai nigtther g&@mgﬁeaggt ween about 4.0 and about 8.0, nore preferably

bet ween about 5.5 and about 7.5 and nost preferably at about 6.1. The

stabi lizing bufieresmsus o 8 r the optimum 15 activity of the lysin
enzyme. The buffer nay be a IIrl'e u%&ﬁgm%%e]ﬂ%),us%%cﬁpléstféﬁ tiephyadolc IhE

st abi bi zitkgedtagdeyi droyrah tQ=Re include a petal chelating agent, such as
et hyl enedi ami netetracetic aci d %lgfsoadi (T Al f?gg?t?-?n mapcindes ddwt alyshn

phosphat emzyne taral er phosphale fe 0 To, prevent spoil age, the
stabilizing buffer may further oln %all%g%n’baﬁp‘é‘?e}f AYH HATWRN Fyssemt o

agent asaa predededtiveey med8eh ASra nt .of sa@di um benzoate. Means
of application include, but are not l?%‘%ce l&ﬁngcP,g thegp¥attor caasakr

and specic@lVifyans or any conbination of nmeans. 25 Direct application of
the lysin enzynme to the nasal nmenbranes may be by nasal sprays, nasal

drops, nasal e, omsH tRshesme PRSAbnbLYLECELOAS, nasal packings or
thl’Oﬂgh tshe lése of ointnments applied to thenngg]gl R%a 35, lphghﬁr i“REF ATt he
nose,” or S¥RESMaPE 5TRD 6150669 mode, it is preferred that the enzyme be

i .
n a stabilizing buffer environment for maintaining a PH range

between about 4.0 and about 8.0, more preferably between about

5.5 and about 7.5 and most preferably at about 6.1.

The stabilizing buffer should allow for the opt imum

1 . .
5 activity of the lysin enzyme. The buffer may be a reducing agent

such as dithiothreitol. The stabilizing buffer may also be or
include a metal chelating agent, such as

ethylenediaminetetracdetic acid disodium salt, or it may also
contain a phosphate or citrate-phosphate buffer.

20 To prevent spoilage, the stabilizing buffer may further
contain a bactericidal or bacteriostatic agent as a preservative,
such as a small amount of sodium benzoate.

Means of application include, but are not limited to direct,
indirect, carrier and special means or any combination of means.

25 Direct application of the lysin enzyme to the nasal membranes may

be b
Y nasal sprays, nasal drops, nasal ointments, nasal washeg,

n . . .
asal injections, nasail packings or through the use of ointments

applied to the nasal nares, the bridge of the nose, or the face




-2 . AfF1G 2003 -PCT/US99/ 04063 or any conbination of these and simlar
met hods of application, -or other known nasal carriers. Applicationztzp%_ ¥
mout h and whoesdegsey be made by use of throat |ozenges, or through use o
" mout hwashes, gargles, solutions, sprays, candy, gum etc. THRIST/USOSQ406% in
which the lysin enzyme nay be adm nistered include but are not limted to
| ozenges, ¥ rdRYiegombanaraon ofj itantand eheilag ﬂéEﬁodEaBEe‘é?le@%{:eﬁ?

| et nt o

sprays, liquids, ointnents, and aerosols. The | ozenge, ta gu

whi ch t he®¥yStheghKnewn s nagaddded mer<ONAPHA iSuGdbn CQ% N LU ﬂgoue vari ety
of dyes, non-sugar sweeteners, flavorings, any binders, or co |na?ions
ther eof . “FPRT PRY, Pangadanbyaserl of othicdat nbyzengea) NodC BRk-8ughak o hoe
wax, citric acid, corn starch, food colorings, flavorings, non-~sugar

sweet enerSUETATRES  FRESLRS. Fkerions guspbage, shrliyacqudb sl UMhy,s
sacchari NeoSligar ter, whitfe wax, cellulose, other binders, and ’
conbi Rat i ‘ONE T het e 1Ch obR7 gh¥s imyenayme ray ope aadmini sbeeedCOAR] S e
acaci a, £um gjro%gaﬁant.h, danet hql e, linseed, oleoresin, mneral oil, and

cel | ul os€, ot Aer- bi-nldFEd ahQ N§RS .onSroiehesof . chnddest hein?8ctantsg,

enbodi ne Jthe inyventi.o sugar substitutes are used in place of
dext rosetgré%{’:lrr%%e?ﬁ 'g%/' oifmférs%'g Qwdepry RYES maigiids beophanedtis) and

nasal spragpoddtesein the nasal spray is the carrier. The nasal spray can
be a long acting or tined rel ease spray, and can be nmanufactured by neans

wel I 25 knowppd { . f the carrjers for the lysin enzyne may be
manuf act ured by con%rt?"{’%ha sk s OTHAMRY 1t twhich her b pginhatzyaey is

nmout hoas tadled infEy Font¥RG EEQQPFtéo{-}?t coriat aian al cohol to 6

variety of dyes, non-sugar
sweeteners, flavorings, any binders,

’

or combinations thereof.
Similarly, any gum based products may contain acacia, carnauba

wax, citric acid, corn starch, food colorings, flavorings, non-

sugar sweeteners, gelatin, glucose, glycerin, gum base, shellac,

15 sodium saccharin, sugar, water, white wax, cellulose, other
binders, and combinations thereof.

Lozenges may further contain Sucrose, corn starch, acacia,

gum tragacanth, anethole, linseed; oleoresin, mineral oil, and

cellulose, other binders, and combinations thereof. In another

20 embodiment of the invention, sugar substitutes are used in place

of dextrose, sucrose, or other sugars.
The enzyme may also be placed in a nasal spray, wherein the
nasal spray is the carrier. The nasal spray can be a long acting
or timed releage spray, and can be manufactured by means well
25 known in the art. i
Any of the carriers for the lysin enzyme may be
manufactured by conventional means. However, it is preferred that

any mouthwash or similar type products not contain alcohol to



- WD 00/50069 1 z AUG -1003 PCT/ US99/ 04063 prevent denaturing of the enzyne.
Simlarly, when the lysin enzyme is being pLaced in a cough drop, - gddAlS 200
il

candy or | s@b@sosduri ng the manufacturing process, such placenent shaul
"be made prior to the hardening of the | ozenge or ¢candy but PEfTvES99las35
cough dro o\gﬁfggzgy has cool ed sonewhat, to avoid heat denaturation of the
enzyme. epayuéngddel thet REEARUDSEANG hooa liquid, formor in
a lyophilized state, whereupon it will be sol ugﬁﬁ?%g&g,m@he- t thset syain

li qui d bdEYhel®nRghagnpiaakdoihnea fafudxaphs, in i cel | e, or
or. some ot her encapsul ated forr%%or %’d" n‘.“gté:%Q?Yasoﬁ }Peangg or

| i posone,
in an exteHdHE r RGN podicder s, PRI r delivery
ef fect. lﬂg ef fective dosage rates or anounts o?g%ﬁgﬁ%ﬁgﬁﬁﬁgﬁggégbet%a@?eat
the infection wit I B8pEATdRrAipar ofortbelbeengle dry Sidhay Spik! | ka[e used
therageutcio%? I yéﬁ_épfrophyl actically, the duration of exp%sure Sfe Che
recipient t hh eftfoc Ge@dy ahasorcbb&ednah@h%wﬂagjuagdﬁeggéfﬁn t he

si ze and @E%Q@& %ﬁ]th%ﬂén%gxidual, etc. Determ ning appropriate doéﬁa%t
rates will be Wit e ti&iemzyse.t he artisan. The duration for use of the
conposition O.I%%nteai ning the'-enzyne al so depends on whether the use is for
prophyl actic purposea™ ¥i Ret Redesk tmythesef subetamdess ] LY Qquig
weekly, fEgimdogdetjngd %En%.feri d e.g., for a week nonth or |onger, Tt

whet her the use wlb BEoPEHLE afehte c Wwhagogem itwhend b gENE I THANST Ve

regi men QhehherUsés, sition 25 likely woul d be enployed for a
period of, for exa?rp% eg,l w;‘,qq%fg)%f)d%, The enzywe may ldlstayse, ofort Ep1 hus,

t herldpeutinc at MBSO oy C an several days or weeks, likely on a daily
basis, and ﬂggsgﬂ?e, Or some other encapsulated form, or

administ i
ered as a prodrug or in an extended release form to

provide a prolonged storage and/or delivery effect.
The effective dosage rates or amounts of the lysin enzyme

to treat the infection will depend in part on whether the lysin

15 . .
will be used therapeutically or prophylactically, the duration

of e ipi
Xposure of the recipient to the Streptococci, and/or the

n . . .
ature of the infection, the Size and weight of the individual

etc. Determining appropriate dosage rates will be within the
ski i i .

kill of the artisan. The duration for use of the composition
containing the “enzyme also depends on whether the use is for

prophylactic purposes, wherein the use may be, for example, daily

or weekly, for a defined time period e.g., for a week month or

longer, or whether the use will be for therapeutic purposes,

wherej i i i
in a more }nten51ve regimen of the use of the composition

25 likely would be employed for a pPeriod of, for example, 2, 3, 4

Sf 6! 14
7, 10, or 14 days, or longer. Thus, therapeutic treatments
could span severgl days or weeks, likely on a daily basis, and

possibly at multiple intervals during the day.



. possibly at multiple intervals during the day. 7 22AU62QQ03 WD 00/ 50026
PCT/ US"/ 04063 I n order to be effective, the-enzyne shoul d be presentz AUG
anmount syf fwoipsBsosh0 provi de an effective nunber of enzyme wunits in*=
~contact with the nouth, throat or nasal passage. Having tooPCENSemE4pEE
units.in contact wth the nout h, throat or nasal 5 passage, even over a

| ong period of 1R REIeF e st qfrfcmhmerea,s t}lp@n@tfltﬁél sBBueh gat Las desired.
or

Hence, ngndosage form enpl oyed should provide an appr oxi PEES St FRim
nunber of > UnfPE PEr S Lcimittof prowedehan WErlasage Wikl 9 lde enz me
to the rr%k\,_e it hroat, or nasal passage. The concentratlon oF -t

units 10 %z’s}'hec%'{ﬂa}cé?véﬂttfbtbﬁompdlahf otheoaef bChhygl sa e

of enzyne%%g;\y be in the range of from about 100 units to ge'10 g
units in the envi PORYERL UBHEE hen naeataahdwotal thassaaes:, y;%)% %h
broadgr r. gosg es of from.about 100 units to about I0 6 f8sgk
bel i eved S%tc g?ﬁbpgersﬁcﬁ%ﬂ tgencacnd 16£be it a,ylrg_e]_d hdt sgg%&&&e
volunesq;erpeqr earl%chﬁsll saliva, e.g. 1 or les Ay
the case oF e 1595 Sckndspdessnear nelence | amg;erddké?g?egefdﬁd %H{g,?_oﬁ}é%f‘
as a gargglrg,lﬂfd s, _Generally, therefore, |arger vol unes

carrier wll ui re a gregPe?pPB‘Pﬁ?-mﬁEﬁﬁé*nmmmmur&)ém HCRIritE #Br the

ef fecti veam’z;(alrg-_org;_erg Il | of ct i ve enzynme. Hence, acceptable
concentrations can lbe ft(rH(‘)]ﬂrtr:l a outd e iiddy Woﬁféd&memGOtBOQhunmb&,{;m of

fluid I thdeatgn\adyd ymNt or oral passages. Wthin this
range, concentrations f rorrx?ga% %{ee 1 %n‘??%‘??ﬂlt¥%th%@f 10he08ct imét At sar e

accepl ablod. e2izyime MedGldwedy dd he time osure to the active
enzynme units likely will infl ugﬁi‘&%{ e cf’egl?leoe%g‘ﬁ%eh‘(? aAAreunbfor dosage

of
enzyme may be in the range of from about 100 units to about

100,000 units in the environment of the nasal and oral passages

Within that broader range, dosages of from about 100 units to

about 10,000 units are believed to be acceptable. Such units can

15 i i
be contained in smaller volumes of carrier such as liquid or

saliva, e.g. 1 ml or less (e.g. in the case of a lozenge} or can

be contained in larger dosage volumes such as a gargle of several

mls. Generally, therefore, larger volumes of carrier will require

a .
greater eotal number of units to achieve an effective

concentration of active enzyme. Hence, acceptable concentrations
can be from about 100 units/ml to about 100,000 units/ml of fluid
in the environment of the nasal or oral passages. Within this
range, concentrations from about 100 units/ml to about 10,000
units/ml are acceptable.

25 In practice, therefore, the time exposure to the active
enzyme units likely will influence the desired concentration of
active enzyme units employed in the dosage per ml. For example,

carriers that are considered to provide prolonged release



-active enzynme units enployed in the dosage per m. For exanple, carrj rﬁ

that are considered to provide prolonged rekease 8 ~. 2 2 AUG 2903 W&EA\GZMB
00150069 'Weawsw@p9/ 04063 (certain nasal sprays, |ozenges 3ﬂ€”§%ﬁ@@ If at ed

“enzyne) could provide a | ower concentration of active enz I er m,

but over, e Liod of time. Conversely, a shorter duration

treatnenéc%g%ggg éaggégﬁgfﬁﬂﬁnI?%ﬁ%ﬂHQﬁaden@mmapﬁmhaEEHrawzvmdi(ﬁo@maive

enzyne ugibsiRer y dosage formcontaining sufficient lysin enzyne to

provi de g#)eét ?v%nic%‘"rﬁ%%n??’é‘i"r oron £h iant isie preyate tiel tsi e fmli Nfiaat i on

or to prgvkde 2 addLi . Rrophylactic _effect are well within the bounds

of routine experi r#a??%ﬁogn Her® or EONYRFEedrt hidh sherseopdurfattinm 10

i nstant tpe¥gBhkAR. (£OHPOSLt] t he.i.nstant _i nventi on further may

conprise at |east ongpbt he?ggé%hgiiSRHFdaBEHY’-@Pf%c??g‘éleﬂ‘oﬂoén@@mtmaejﬁdrer

t her apeubEC it IRFOPEY L aRL | reat pent _qf streptococcal infections or in

the alleviation of syng{ﬁonglr%%gegg? e agétty nB9SAFCad@ AN ofaniyind ng

Do al | ovi ot o et R B B 4 NS Sedneent Facacniv et and
can incladeitvantnBmi i8S tWe sBakNod! L S¥LAL] d%ﬁ:at i ons_incl udi ng topical
antiseptics, e.g., for sofésthrog?.kﬁf%é%%%#i%%l AR Ay éh s ffdpipat

gi ven prpovephPlactie adfifdct r @R tHi fRE, | nt. conposi tions. Dosages
of the antibiotics should be effective ?%rﬂfﬁeﬁg%%u?¥% S ﬁ#%pﬁ?P&éHQ:

tr eat menexXperimenproton caind nflpsté Hve O Wedl 1 of toms of such
infections. Wiile this treatnent nay be used in gﬁiggﬁﬁﬁﬁlsé¥g%aﬁgglF 25
spedi%es, 1npeant eivyertiose of this product is for a hunan.

Compositions of the instant invention further may comprise
at least one other additional agent effective for use in either
therapeutic or prophylactic treatment of streptococcal infections
or in the alleviation of symptoms thereof. The agent may

15 additionally be effective for some additional therapeutic and/or

prophylactic effect, e.dg. pain alleviation. Some agents can be

topically or systemically active, and can include ‘antibiotics or

pain alleviation medications including topical antiseptics, e.g.,

for sore throat. Alternatively, such agents may be given prior

20 to or after treatment with the instant compositions. Dosages of
the antibiotics should be effective for therapeutic or
prophylactic treatment of streptococcal infections or for
treatment of symptoms of such infections.

While this treatment may be used in any animal or mammalian

25 species, the préferred use of this product is for a human.
Each dose of the 1lysin containing carrier is kept in

contact with the oral mucosa as long as necessary in order to

provide the intended therapeutic or prophylactic effect,



- Each dose of the lysin containing carrier is kept in contact with the oral
mucosa as | ong as necessary in order to pravide the intended therafeupigc003
or prophyl watseseedef ect. 9 J 21 MG 2003 W2 00/ 50069 PCTI US99/ 04063 =~
" Administration of the lysin enzyne to the oral nucosa may bfOIyUSIUYOBEANS
such as g@hgles, nmout h rinses, |ozenges, troches, chew ng guns, candies,
powder s, ISR R Gtaltheprigymsin smzymo o @sehd b2 Bahecand RLovideg the
i nt ended _prophylactic or 5 therapeutic effect. Skilled artrsans ﬁﬁy Y
appr eci ate Yot MeF PoSUM e2fegrous eand mOUpPASi#ipnss f og_ogghéggri ngréchﬁ lysin
enzynme Eﬂeaggprdance with_this invention. EXAMPLE 1 10 Thé grfoup ﬁﬁge
lysin enZyne s & ct22@1e8) | pavderd, oumd wis£pt Qﬁgcgg.lalstggﬁla&£6RP66
(ATCC #Ziégé)apr ny, other group C streptococcal strain is grownn T8dd
Hewi tt nedi dmat 3 &égrséé("s)a@ pyoxd den dfhe().iﬂt@ﬁdééofqg?hgl%tgﬁs@n
tube{;C?QngngﬁE&%riogga e (C1)_ (ATCC #21597-Bl1) at a 15 tifer o b e
is added at a‘ratio of egﬁrt piiagiel kasl 4 arpamsasiscenky. Jﬁs&—é@igﬁgreo%ﬁe,f

i nfected

al | oned $85% SRR degree(s) C for 18 mn at which tine the in
cells ar% %our ed%é%egisi%g{ﬁﬂ@%%%%@rt Heliwnpéngt the Dfsifee$Slbi ON

to bel oph15-4898886S) WgthT@%iisnfi%c\:}e%dticoﬂ_l s are then harvested in

EXAMPLE 1

10 The group C phage lysin enzyme is prepared as follows:
Group C streptococcal strain 26RP66 (ATCC #21597) or any
other group C Streptococcal strain is grown in Todd Hewitt
medium at 37 degree (s) C. to an OD of 0.23 at 650 nm in an 18
mm tube. Group C bacteriophage (C1) (aTce #21597-B1) at a
15 titer of 5X10 Sup € is added at a ratio of 1 part phage to 4
parts cells. The mixture is allowed to remain at 37 degree (s)
C. for 18 min at which time the infected cells are poured
over ice cubes to reduce the temperature of the solution to
below 15 degree(s) c. The infected cells are then harvested in
20 a refrigerated centrifuge and suspended in 1/300th of the

original volume in 0.1M Phosphate buffer, pH 6.1 containing
5X10 sup -3 M dithiotreitol and 10 pug of DNAase. The cells
will lyse releasing phage and the lysin enzyme. After
centrifugation at 100,000X g for 5 hrs to remove most of the
25 cell debris and phage, the enzyme solution is aliquoted and
tested for its ability to lyse Group A Streptococei.
The number of units/ml in a lot of enzyme is

determined to be the reciprocal of the highest dilution of

10



[ [ [ Oth of the originalgy AU 7003
: refrigerated centrifuge and suspended in 1/30 ‘
68I3ne I n g.].M phosphate buffer, pH 6.1 cortaining 5X10 sup -3 M . ..

i thi ' . il |yse rehﬁﬁgg Qﬁ ge
trei M0 0EO6%0 p, g of DNAase. The cells wil ;
'ghéhiﬁerfysin enzynme. After centrifugation at 100, 000X g for %@gtﬂg

i h me solution is

7o, Tttt LY AN ST LS
aliqu : - i deternined to be the reciproca
of the hi ghoss B Bt 1 oerBPEoBOGER 0B SBDaaPZOE PLB B00B- 1PCH UESORAMAGAS
) \ ' f roup A

enzyne T equi 1dal BybeeHsept g i 10,00 -2 USRS Sup, T Jish K10 sup 6
streptococci a : : its are produced. in a

epar at i oruei t ena¥EepASdcaHP iR LO0g#KL D Syp b, unifs are
g{ngle 12 i ter batch S tEaor t%eséﬁ% fre ?engFES 8“@hni num nunber of

I N Beg :gﬁpqggigﬁ ' i tines
[ l ysin on the.incubation _ _
Egahfregf T%elenzynganpgﬁ%ﬁﬁirin a stapbiti zf nFPAPrR e PUBEREaiOf ngunhts

appropri at e @bndlybdns eovzyedeabigddd V.  JBXI ”HQbSHéXHgt | %nactt}le\/iifl%/éul-arggion

preferred times required. The enzyme 1s diluted in a stabilizing
buffer containing the appropriate conditions for
stability, wmaximum enzymatic activity. The preferred

10 embodiment is to use a lyophilized 1lysin enzyme. The
stabilizing buffer can comprise a reducing reagent,
which can be dithiothreitol in a concentration from 0.001M
to 1.0M, preferably 0.005M. The stabilizing buffer can comprise
a metal chelating reagent, which can be

15 ethylenediaminetetraacetic acid disodium salt in a
concentration from 0.00001M to 1.0M, preferably 0.005M. The
stabilizing buffer can comprise a citrate-phosphate buffer in
4 concentration from 0.001M to 1.0M, preferably 0.05M. The
stabilizing buffer can have a PH value in the_range of from

20 about 4.0 to 8.0, preferably 6.1. The stabilizing buffer
can comprise a bactericidal or baéteriéstatic reagent as a
preservative. Such preservative can be sodium azide in a
concentration from 0.001 percent to 0.1 percent, preferably
0.02 percent. |

25 The preparation of phage stocks for lysin
production ig the same procedure described above for the

infection of phage and group C streptococcus in the

Preparation of the lysin enzyme. However, instead of pouring

11



- 10 enbodinent is to use a |lyophilized |ysin enzyne- The stabilizi n?z tméfﬁ]r
can conprise a reducing reagent, which can be dithiothreitol in a _1_2 J
concentr at i %o 607300690. 001M to 1.OM preferably 0.005M The stabilizing
“puffer can conprise a metal chelating reagent, which can be PE37US99/04063

et hyl enedi am_net et.r %cet Ic acid disodiumsalt in a concentration from

0.00001M to T, ISR1.005Mmr e, strabiincimg D f ise a

citrate-phosphate buffer in a concentration fronlOimﬁﬁﬁtfgf£gﬁ?§8ggé(sg

preferably 8’?’051\77’ TREC10ug6i 1590 ng thefdfadr @fin thakeua R Val ug, i Pfytslles r ange

of from 20 3%%5%‘0 t% 8.0, preferably 6.1. The stabilizing buffer ~ can

conprise a acterlcpgal rpbéaﬁeinés@b§¢c epagmat a8 ath@reggggftiygluﬁgch

preservati vgncatg%é)eersgdirug azide in a concentration fromO0.001 percent to
preferab .

0.1 percent, b phrgento Jm Theepr epar abubae epigage S
15X
for lysid PEQQHEEE Q isIt he sanme procedure described above for the

i nfection of phage and group CF§FF§H98coc@m§ﬂM$t¢m&tptﬁﬁaiﬁ&é@ﬂvaEeEheor

lysin enzympamHougve [ ad of, pouring 11 W 00/50069 2 2 AUG 2093
PCT/ US99/ 04063 tﬁg i% eﬁ%&eé’% I &Yc%\}(?r f&em t wéthovtbef i the afrdfp degeees §)

C. is contiggedekOrhant of; hour to allow lysis and release of the
phage and al so enzyneni%h?hg 38%§F%98Pune. In order for the phage to be

used for subsequent lysin 5 production the residual enzyne nust be
inactivated or renpved to prevent lysis fromw thout of the group C cells
rat her than phage infection. EXAVPLE 2 EXAMPLE 2

10 The enzyme prepared according to example 1 is diluted to a

concentration of 100 units/ml in a buffer consisting of 0.05M

Cltrate phosphate buffer PH 6.1 containing 0.1% rabbit

immunoglobulin, 0.005M (ethylenedinitrilo) tetraacetic acid

disodium sgalt (EDTA), 0.005M Dithiothreitol, 0.02% sodium

15 azide, 0.01% N-acetylglucosamine. One part colloidal gold sol

labelled with Group A Streptococcal Antibody (OD sup 520
1.5) suspended in 0.02M Tris buffer PH 8.2, 1.0% bovine
serum albumin, 0.02% sodium azide, 300K units heparin, is added

to 3 parts of the enzyme reagent, mixed, filtered through a
20 0.22 micron filter, and 200 microliters aliquoted per

tube and lyophilized. This lyophilized enzyme is stable at

elevated temperatures (i.e. 45 degree(s) C.) for short term

conditions (i.e. 2 weeks) and long term storage at room
temperatures (»1 year) .

25

12



-10 The enzyne prepared according to exanple 1 is diluted to a
concentration of 100 units/m in a buffer consisting of 0.05M cit#&dds 2003
phosphat e WOB&s00pH 6. 1 containing 0.1% rabbit inmunogl obulin, 0.005M -
“(ethylenedinitrilo) tetraacetic acid disodiumsalt (EDTA), G-tB810/04063
Dithiothreitol, 0.02s sodium 15 azide, 0.01 N acetyl gl ucosam ne. One part
col loidal gold sol |abelled with G oEpAMPEEr 8pt ococcal Antibody (OD sup
520 1.5) sugpepdgd in 0.02M Tris buffer pH 8.2, 1.0k bovine serum al bum n,
0. 028 sodium azide, 300K units heparin, is added to 3 parts of the enzyne

reagent, mxed,gfi}fered through a 20 0.22 mcron filter, and 200
mcroliters ali quo%%d apefitayt uﬁgTS’ﬁHeI ydbhignouml. AThissrepaphiddazad zwwg, i S

stabl e at ekgy res (i..e. 45 degree(s) C.) for short term
condi tions (i .ﬁ?gg/mgﬁt&#&%ﬁé’gﬁént E?ﬁ?%‘f—%‘i“ébeg%ﬁom domzere riescal Wres: H)>1

year). 1 0/ 50069 PCT/ US99/ 04463 EXAMPLE 3 Met hod 1.
Start aggayggﬁl%h?g%é%pgi%ﬁﬁpkg§#féﬁ%ﬁéécdgﬁ)shﬁ@th cS48ALMANIOR % veast
(Streptonycin resistanti (fromfrozen blood broth); 5 500 | in 50 m of
Todd Hewi t t*¥SF§Chrar® EOWtial niof Streyeasicigxnract and 100 | of
Streptonycin/m. 2. Gowto an OD65(, of 0.59 3. Centrifuge for 15 m nutes
at 3000 rpr?t dGsedi bern bekLebifag,54. Resuspend organisns in 1 nl vol une of
TH w o antibiotics (3

- Centrifuge for 15 minutes at 3000 rpm to sediment bacteria.

4. Resuspend organisms in 1 ml volume of TH w/o antibiotics (3

10 x 10°/100 pl as determined by plate count).

5. Add 0.5 of these concentrated cells to ).S5 ml of pPH 6.1

phosphate buffer as a control.

6. Five minutes before administering to the mice, 0.5 ml of the
concentrated cell suspension was mixed with 0.5 ml of phage

15 1lysin solution pre-diluted to 10,000 units/ml in pH 6.1
phosphate buffer.

Five mice received 60 Bl of "control" solution divided
equally orally and intranasally.

Five mice received 60 #l of lysin and bacteria mixture

20 divided equally orally and intranasally.
Throat swabs were performed onto 5% sheep blood, proteocse
peptone agar plates containing 500 pg/ml of streptomycin.

Plates were incubated overnmight at 37° cC.

25

13



.10 x X05/100 Al as determ ned by plate count). 5. Add 0.5 of these 2 AUG.2003
concentrated cells to ) .5 nl of pH 6.1 phasphate buffer as a control™ é
Fi ve m nutw® dashegoe adninistering to the mi.gce, 0.5-m of the concenttated

- cell suspension was mxed with 0.5 m of phage 15 |ysin solRET/E599/04063
pre-diluted to 10,000 units/m in pH 6.1 phosphate buffer. Five mce
received 60 | ofRecRLLEWingoresudt sdiwaebbiegualdy oral ly and
intranasally. Five m.ce received 60 | of lysin and bacteria mxture 20

di vi ded equal |y oral Nzénd i nt 7d@asal | y:7/Bw oat sywedys were perforned onto
5% sheep bl ood, prot eod pept on@dagar pl &des cont aigi ng 500 g/ m of

strept grryci n. Plates wer E°LRBYbEPEticge Uniiglt at 370 C. 25 13 2 2 AUG 1003

E WO ISQBQQEghe following results were obtained: 7/227/23 7/247/28 1d2d
3d 7d Col Ny rm ng Ugi ts 5LYSIN LI0O0O00 L20000 L30000 10L40100 L5
0 ] 0
Lg 8 3 0 0
10 L4 0 1 0 0
15 0 0 0
0 1 0
CONTROL
15 C1 26 14 7 0
g§ >4g° 1; 100 83
, C4 >400 >400 ' 435 .
C5 > >400 220
20 2 30 0

These results show that the contact between phage lysin
and group A Streptococci for as little as five minutes prevents

the streptococci from colonizing the upper respiratory tract

25 of the mice in this model system.

EXAMPLE 4
To reproduce what might occur when lysin is Present in
the oral cavity (i.e. through relase by a lozenge) before
30 streptococci enter the environment, animals, bacteria, and
lysin were prepared in the same way as described in example 3

(numbers 1-5) except in this experiment, animals were treated

as follows:

35 Lysin: 5 mice received 25 #l of lysin and immediately

thereafter they received 30 ul of bacterial suspension.

14



- 0010 CONTROL 15C1261470 C2>4001710083 C390 _150 C4 >400 >400>400220 ?UG
202300 PCT/ US99/ 04063 These results show that the contact between phage ;ZWJ
| ysin andWgr@xgoo streptococci for as little as five ninutg&gﬁfevent%“'the
"streptococci from colonizing the upper respiratory tract 2 PHU ce in

t hi s nodel L8, MPLE 4 To reproduce what m ght occur when lysin is
present in - the oral >cdW4s Erceives: odgh ulel ae Hyf el 02889%)mie] £4€21 30
streptococci enter the environnent,- aninmals, bacteria, and lysin were
prepared i FheFeatinyr vtdgﬁ}asre:t&s:wécbwbi;me@;@npégtgr-éfugggrs 1:%)1 except in
this experiment, aninmals were treated as follows; K Lym%‘?‘n%l ce
received 25 Al of |ysd4 harsd i mediately thereafter they received 50 Al of
bacterial suspension. 14 z 2 AVG 1003 WO 00! 50069 PCTI EJS99/ 04063 Contr ol
5 nmice rec&¥Pd® 25 Al of buffer and inmediately thereafter they received
50 Al of bacterial suspension. 24 hrs.
5 Le - '
L7 -
L8 -
Ls -
L10 -
10

Control

Cs
15 C7
C8
CS
Cio0

+ 4+ 1+

20 Result: 0/5 animals containing lysin in their oral cavity when

the streptococci were added were colonized, while 3/5 animals
that received buffer, then streptococci were colonized. Thus,
lysin,” if present before group A Streptococci are added, is
able to prevent colonization.
25
-EXAMPLE 5
Group A M type 6 streptococci were grown at 37 degrees C
overnight in Todd Hewitt media. Organisms were washed once in
sterile lysin buffer (S0 ml phosphate buffer pH 6.1). The cell
30 pellet was then suspended in 5 ml of the same buffer.
Phage lysin was diluted in lysin buffer containing 5 mM
DTT to two times the appropriate units and the mixture was
sterile filtered.
1.0 ml of the bacterial suspension was added to 1.0 ml of

35 the appropriate lysin dilution and the mixture was incubated

15



.Lys in5L6 L7 L8 L9 L10 10 Control C6 15 C7 + C8 - C + Cl0 + %0
Result: 0/5 animals containing lysin in theix oral cavity when the 2T°AUG 2003
st rept 0coCyq ﬁkfdded were col oni zed, while 3/5 aninmals that received -
-buffer, then streptococci were colonized. Thus, lysin," if HoTas®0isqdsaf or e
group A Streptococci are added, is able to prevent col onization. 25

. EXAMPLE 5 a& o3 Aedrtaese @.Stsraﬂ%lggog@ré/\e&gmg&égﬂe%t 37 degrees C

over ni ght

ohé¢Bed interyadks,

in Todd Hewi tt nedi a. gani sns- were

| ysin buf f &ilB&d apposphrate ehyf f 853 PH16.+1)5 e.cell. 30 pellet was then
Soatfer Eﬁgt ah I?ﬁ%c’%n PFPEd PhaEgsi nto

suspended

in5mM of the same buffer. age 1ysi'n

buf fer conQQQﬁnm}HElﬂhelmﬁbﬁeriaM)dddﬂg;the appropriate units and the

m xture was sterile filtered. 1.0 m of the bacterial suspension was added

to 1.0 m
i ncubatsed

10

15

20

25

of 3%omkacdppsapplate i tdid ubEo he i xt ure was

e Sopapeanplase dargibedd WEOR &t NS KhYr S itier s o
Suspension added to 1.0 ml of the lysin buffer alone. An
aliquot was removed and diluted in 10-fold dilutions and an

aliquot plated on blood agar plates to determine the bacterial

count,

Results: Bacterial counts with lysin
Z:z;; g::::ing 5. 8ec 30 sec 60 sec S min 10 min
igg;) 5 x 10° 0 4] 0 0 0 {(mean 2
;gg) 8.6 x 10° 1530 1196 771 64 6 (mean 4
;gp) 9.8 x 10° 3000 >3000 3000 >3000 >3000 (mean 3

Many modifications and variations of the present
invention are possible in light of the above teachings. It is,
therefore, to. be understood within the scope of the appended

c 1 ' '
laims the invention may be protected otherwise than as

specifically described.

16



WO 00! 50069 PCT/ US99/ 04063 at 37 degrees c. Sanples were renoved at tZIZWElRi
intervals, diluted appropriately and plated on blood agar plates to 2003
determ ne the bacterial count. Control. sanples consisted of 1.0 m of the
bacterial 5 suspension added to 1.0 ml of the lysin buffer alone. An

al i quot was renoved and diluted in 10-fold dilutions and an aliquot plated

on bl ood agar pl at vﬁéﬁy@iﬁﬁﬁﬁ?'ne the bacterial count. 10 Results:

Bacterial counts w sin Starting 5 sec 30 sec 60 sec 5 min. 10
mn units ¢ 1000 5 x 106 0 0 0 0 15 exp) O (nean 2 100 8.6 x 106 1530 1196

771 64 exp) 6 (neam. 4 2@ cbhpdsition fdrOfie i3 eAheraffic 8 pRPhyI3Ei0raaGaest ofrean 3
exp) Many nodifications and variations of the present 25 invention are

possi bl easieptpeaecaldnfection, gompeisingachi ngs. It is, therefore, to.be
understood within the scope of the appended clains the invention nay be

protected otherw se than as_ specifical described. 16 2 2 AUG 2003 \Wat
et al med 1 o 1o A BBt o8 e RRE e s Ao Feta Ve GBencr o
treat nenpdf a streptococcal infection, conprising: an effective anount of
G oup C streptococcal phage associated |ysin enzyne;

a carrier for delivering said lysin enzyme to a mouth, throat, or nasal

passage.

2. The composition according to claim 1, wherein said carrier is
selected from the group consisting of candy, chewing gum, lozenge, troche, tablet, powder,

aerosol, liquid, liquid spray, nasal spray and nasal ointment.

3. The composition according to claim 1, further comprising a buffer

that maintains pH of the composition at a range between about 4.0 and about 9.0.

4. The composition according to claim 3, wherein said buffer maintains

the pH of the composition at range between about 5.5 and about 7.5.

5. The composition according to claim 3, wherein said buffer

comprising a reducing agent.

6. The composition according to claim 5, wherein said reducing agent is
dithiothreitol.

7. The composition according to claim 3, wherein said buffer comprises

a metal chelating agent.

8. The composition according to claim 7, wherein said metal chelating

agent is ethylenediaminetetraacetic disodium salt.

9. The composition according to claim 3, wherein said buffer is a

citrate-phosphate buffer.

17



and a carrier for delivering said |ysin enzynme to a nouth, throat, or nasal
passage. 2. The conposition according to claim1, wherein said ca“im; m’nﬂ§
selected fromthe group consisting of candy, chewi ng gum | ozenge, trocChe,
tabl et, powder, aerosol, liquid, liquid spray, nasal spray and nasal
ointnment. 3. The conposition according to claim11, further conprising a

buffer that mai ntt'}ijhns ’ﬂﬂ&fm;%ogﬁoﬁ%ﬁi’)?cﬁéé koga?ﬂ laﬂﬁ%?ggon\?ﬁges\r{%ey about 4.0

and about 9.0. 4. e conposi‘tron accor 0 clai h said buffer

nai nt ai rsactetidiRlapbt Kecerivetatio Apas aé h presadvati@nge between about 5.5 and about
7.5. 5. The conposition according to claim3, wherein said buffer
conprising a reducing agent. 6. The conposition according to claimb5,
wherein said redudilng & mposigion htaording ta ¢dhim 7, whtreincsardolysie eozyme sor di ng
to clai nl13 .whgrei n said buffer conprises a netal chelating agent. 8. The
Conposi Y OPilgedor gi ng to claim?7, wherein said netal chelating agent is

et hyl enedi am netetraacetic disodiumsalt. 9. The conposition according to
claim3, wherein gaid f Ik - .17 AUG
2003 10. The corrpolgi't i gll:lH eaczogugro ?Fﬁ%afdg}%ﬁf‘omﬁ%@ﬂ) B? %ﬁgirﬂ%fg@err%ﬁl%ri %lsmgr

bact er i cdodwirises a baertener. 0St at i ¢ agent as a preservative. |yophilized. 11.
The conposition according to claim1, wherein said |lysine enzyme is 12. The
conposition accordiing to claiml, wherein said carrier further conprises a
sweet ener. 13. Thd3conpdsicompgsitier accqrdipg toclaini nwvhereiptibs earpier Reovades d er

' . N _ : _ .
R L L R T e
passagedn the environment of nasal or oral passages.

14.  The composition according to claim 13, wherein said concentration is
from about 100 to about 10,000 active enzyme units per milliliter of fluid in the

environment of the nasal or oral passages.

15.  The composition according to claim 1, wherein said composition is

used in the therapeutic treatment of streptocbccal infections.

16.  The composition according to claim 1, wherein said composition is

used in the prophylactic treatment of streptococcal infections.

17. - The composition according to claim 15, wherein said streptococcal

infection is a streptococcal throat infection.

18.  The composition according to claim 1, whereir said carrier is a
candy.

19.  The composition according to claim 1, wherein said carrier is a
chewing gum.

20.  The composition according to claim 1, wherein said carrier is a
lozenge.

21.  The composition according to claim 1, wherein said carrier is a
troche.

18



14. The conposition according to claim 13, wherein said concentration is
from about 100 to about 10,000 active enzyne units per mlliliter of fluid
in the environment of the nasal or oral passages. 15. The conposjg i\gy 200
according to claim1l, wherein said conpositionis wused in the therapeutic
treatment of streptococcal infections. 16. The conposition according to
claim1l1, wherein s22.d c®hposmnpasition ®cordigdo chairh He whemihsdidicdriier f&sreeat nent  of
streptococcal infections. 17. The conposition according to claim 15,
wherein B%W@Ffstrept ococcal infection is a streptococcal throat infection.
candy. chewing gum |ozenge. troche. 18. The conposition according to

claim1l1, wherein s o] rding to claim
1, wherein said ca wrﬁlé &éﬁpdiglﬁﬁ%&"g’%%g‘ggw %vglﬁegrp%ﬁatﬁéaqxgrg m 1,
wherei n g&bsbicarrier is a 21. The conposition according to claim1,
wherein said carrier is a 18 2 2 AUG 2003 22. The conposition according to
claim1, wherein said carrier 4s w powder. 23. The conposition-according to
claim1, wherein s¥#.d c%he campositionracersdingdd claim 1, whereimwsaidsarrienis aligud di ng
to claiml, wherein said carrier is a liquid spray. -25. The conposition
accor di ntP %% clai m 1, wherein said carrier is a nasal spray. 26. The
conposi tion according to claimi1, wherein said manmal is a human. 27. The

conposi ti on accor dpg tPh&lsih sitxon%é‘dr@inﬁ tééla%qa%bﬁ:'in $a3d SatkieAR! £nashior

delivering said lysin enzyme he nout R and t hr oat
spray.
26.  The composition according to claim 1, wherein said mammal is a
human.

27. The composition according to claim 1, wherein said carrier is suitable

for delivering said lysin enzyme to the mouth and throat.

28.  The composition according to claim 1, wherein said carrier is suitable

for delivering said lysin enzyme to the nasal passage.

29. - The composition according to claim 1, further comprising at least one
agent effective for the therapeutic or prophylactic treatment of streptococcal infections or

alleviation of symptoms thereof.

30. A method of therapeutically or prophylactically treating streptococcal
infections, comprising administering a composition in accordance any one of claims 1-29 to

a mammal in need thereof.

31.  The use of Group C streptococcal phage associated lysin in the

manufacture of a pharmaceutical composition according to any one of claims 1-29.

32. A method of therapeutically or prophylactically treating streptococcal
infections comprising administering to a mammal in need thereof a composition

comprising:
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28. Thée conposition according to claim11, wherein said carrier is suitable
for delivering said lysin enzyne. to the nasal passage. 29. The corrpfzi b[;g‘ﬂ,
according to claim1, further conprising at | east one agent effect é J
the therapeutic or prophylactic treatnent of streptococcal infections or
.alleviation of synptons thereof. 30. A nethod of therapeutically or
prophylactical |y tdnesfecting Shdpbd strégib®etdl QRage ﬁediﬂi:itb@ lffsih enzyme;

adm ni stering a conposition in accordance any one of clains 29 t0 a
manmal iamdneed thereof. 31. The use of Goup C streptococcal phage
associated lysin in the manufacture of a phar maceuti cal conposition
according to any one net hod of, t erapeutlcal ly or
prophyl actical |y tar'@élfl?rrfér gfflf‘@b‘fl@é%‘gc%ﬁm eRZYME P @ R Sigil sal

adm ni stpedpg to a mammal in need thereof a conposition conprising: 19 2 2
AUG 2003 an~effective amobunt of G oup C streptococcal phage associ ated

| ysin enzyme; and a carrier for delivering said lysin enzyne to a nout h,
throat, or nasal pelsseigeaiditempositismisdoroseinshd therapewticfarrpropleylamict he
therapeutlc or prophylactic _treatnment of a streptococcal infection. 33. A
Conposi tthéﬁn$’!5r°ft§§BePtﬁ°‘lcﬁ%l ‘Pﬁﬁ?%&)eutlc or prophylactic treatnent of a
'streptococcal infection, conprising: an effective anobunt of Goup C
streptococcal phagg as V&l : a@g& rom

t he group consi stlg'ﬁg 0 rﬂﬁ%&,ﬂldc ié\i;vlﬁsrlegiﬁgzt'yﬂérrnﬁler ozen rg%ﬁﬁ itéq}e?g{%%ﬂ of
powder , astrepatbecal inieundn, tonmpristhgspr ay, nasal spray and nasal oint rrent,
wherein said carrier is for deIivering said lysin enzyne to a nouth,

t hroat, or nasal etoahu i n_need of therapeuti.c or prophylactic
treatment of a st raé‘p"%gg'b‘@caé!‘o‘mm E?‘}Poqﬂ s"%“"ﬂ‘?é Pgé@?p@é‘?‘t‘?‘ﬁo] lysa g to

claim 33 qwherein said carrier is a candy.

a carrier selected from the group consisting of candy, chewing gum,
lozenge, troche, tablet, powder, aerosol, liquid, liquid spray, nasal spray and nasal
cintment, wherein said carrier is for delivering said lysin enzyme to a mouth, throat, or

pasal passage to a buman in need of therapeﬁtic or prophylactic treatment of a streptococcal

infection.

34. The composition according to claim 33, wherein said carrier is a candy.

35. The composition according to claim 33, wherein said carrier is a
chewing gum.

36. The composition according to claim 33, wherein said carrier is a
lozenge.

37. The composition according to claim 33, wherein said carrier is a troche.

38. The composition according to claim 33, wherein said carrier is a
powder.

39. The composition according to claim 33, wherein said carrier is an
aerosol.
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35. The conposition according to claim33, wherein said carrier is a

chewi ng gum 36. The conposition according to claim33, wherein sa;]i 2003
carrier is a lozenge. 37. The conposition according to claim 33, PM{]
said carrier is a troche. 38. The conposition according to claim 33,
wherein said carrier is a powder. 39. The conposition according to claim
33, wherein said caylThE chfip@Ricasicsing 18Qlafd %P@h_@l@ﬂf’sa‘i@carﬁgﬁiscﬂmﬂﬁ' tion
according to claim 33, wherein said carrier is a liquid spray. 41. The
conposi tspeay.according to claim 33, wherein said carrier is a nasal spray.
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41. The compesition according to claim 33, wherein said carrier is a nasal

spray.
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