WD 03/ 038068 PCT/ SE02/ 01704 1 LACTIC ACI D PRODUCI NG BACTERI A FOR USE AS
PROBI OTI C ORGANI SM5 | N THE HUMAN VAG NA Technical field The present

i nventi onwoalsaBsest o | actic acid produc- ing bacteria andraesEnirerreof .
Techni cal background 5 The normal microbial flora of the human vagi na com
prises lactic acid producing bacteria, whith by tradition have been

desi gnated as Doderlein's bacilli. Such lactic acid producing bacteria
relate to non- spore-formng, Gampositive bacteria producing lactic 10
acid by fermentation of various sugars, such as glycogen and/or glucose.
Lactic acid produc] 'ﬂ?éﬁ’t?ﬁcthe
genera Lact obaci | =% s S
Lact ococcus, and Enterococ Q&M@Miaﬁﬁlmadﬁwﬂ@o‘&@lﬁg bacterl a may be
divided into honofernmentative and heterofernmentati ve bacteria depend- ing
on their netabolic pathways. Honofernentative bacte- ria (e g Lactobacillus
aci dophi | us) Fesdudecaerfelgdd actic 20 acid, whereas heterofernentative
bacteria al so prodqqpe prféyeritnitrﬁrfé%@ao@la&@%t@él e l1eldtarolacad aeeidue-aci d.
The genus LactobaC| lus is henot plcal y hetero- genous group of

facul tativel y ‘dithdtasth ed-'lacai‘l e, rod-shaped lactic acid

pr oduci ng bactwakmlﬁﬂerba&d_,ifbudid‘ferent species are recogni sed, and these
speci es neral Ty possess nt f

cyt osi ne (g) appr(}% Orma%%&%% &%%or??gtntth%l sh%%g{nglg r%tg)awtﬁfjn a
speci es. Sevelrwlmdaaﬁ:m daict ahadiucinaidamteficundhiisthdvatgadd tgam t he

oral cavity, ihesticdld qalidiAda ANGNREIAL Pagan il Lactobaci Tl us
that are present in the vag |na are, for i1nstance, Lactobacillus

aci dophi | us, Lact o$&ah I]1§‘§tf1§r r?éﬁ{du@;r@é’ﬁlél@a&aiqtﬁlﬁa§e\}ﬁt@3ﬁ@3§’@@8
PCT/SEOZ/Ol?O%pd&e forming, Gram-positive bacteria producing lactic

10 acid by fermentation of various sugars, such as glycogen
and/or glucose.

Lactic acid producing bacteria comprise bacteria of,
for instance, the genera Lactobacillus, Leuconostoc,
Pediococcus, Streptococcus, Lactococcus, and Enterococ-

15 cus.

Lactic acid producing bacteria may be divided into
homofermentative and heterofermentative bacteria depend-
ing on their metabolic pathways. Homofermentative bacte-
ria (e g Lactobacillus acidophilus) produce merely lactic

20 acid, whereas heterofermentative bacteria also produce,
for instance, carbon oxide, ethanol or acetic acid.

The genus Lactobacillus is a phenotypically hetero-
genous group of facultatively anaerobic, catalase-
negative, rod-shaped lactic acid producing bacteria. Over

25 50 different species are recognised, and these species
generally possess DNA with a low content of guanine (G)
and cytosine (C), approximately 33-53%. The GC-content is
constant within a species. Several species of Lactobacil-
lus are found in humans, e g in the oral cavity, intesti-

30 nal tract, and vagina. Species of Lactobacillus that are
present in the vagina are, for instance, Lactobacillus

acidophilus, Lactobacillus fermentum, Lactobacillus gas-



serf, Lactobacillus crispatus, Lactobacillus casei (sub- species
rhammosus), and Lactobacillus jensenii. The genus Pedi ococcus is

phenot ypiwalp3smegr oup of G am positive, catal ase-negati wej/SEapel7oati vel y
anaero- 5 bic, oxygen-tolerant, round-shaped (dianmeter about 0,6 1,0 m,
non- pat hogeni c, lactic acid producing bacteria. Healthy, fertile wonen
(about 15-60 years of age) present a pH o} about 3.8-4.2 in the vagi na

between nmen- ses, primarily as a result of said. lacti.c .acid produc_ 10 tion.
An acidic envi%%‘ﬁ‘rreﬁta%%?i%%%é%di%paetﬁsabﬁlas%-&%ﬁtﬁloli‘s, cfagsreli n@stua%nce,
bacteri a that speijpesdrmiagsudle awl dictsuelrids Garjdmereslilia vagi nal i s,
Mobi | uncus, Bacter- Qi Vot ' iy, ST j peof the
urogenital tract ar;%'1 ‘%g?%ﬁlr%d%m Ogdcacf?ﬁusgzjgl@n@ ar?ceégl.(}/f aa%&ﬁ‘{ﬁ[ hy woman
host a speci fi@rdn-qresitdfvebe it adlaie gmpadri ieomBaiHlt af iordor gaediss, such

as various spegd e RfgdRGiRaHd UsouiiRiped @l iWmRaaY talout rad- can
al so be colonised by c?lsease-caum ng m.croor- ganj sns.. The cql oni sation of

unwant ed m cr dorai¥i nEVLEP BRI TH Ge ShATE 16T AT LaGFETHR can
occur sponta- neousiaalathy,t feartile tsngresubounf 1a -ahios terdyed aforare) mi -

crobial flora. The latter._is, for instance, .kn to hap- n aft certain
antibiotic theapies arhis o% AR ot - % 1S ‘Eﬁ?elrfaeﬁhgﬁete“’eﬁe}nog‘gerﬂ't al

25 tract, suchses, iprineeciMagiam,a nesWd difstagisbd srid alaciemabdyca

m cr obi al 1'0rnc e&:féﬁ)n’Ar?%c& & YAt di %e%rﬁ%éﬂ 'nalT_résCéhqpiDin.ﬂ‘ls- i
vagi nal i s, Nei sseria gonorrhoeae, an IYanmydi a trachomati s, and bacteri al
vagi nosi s (carmenfetalii Zerr Byngtiras &pPradid et FrGRIEREH 13 A na 30

lis and Mobil uagus), @Avand Htdtetdigal MR i helob Ofirefu Lo ®er -

causes. During nenstruation and aSqre%ual the pH in the vagina

is increased BA9%% ddFYIGH ﬁfcﬁi?gftieé%glrgﬁslei’r'especti vely. These
fluids contain a | atheofskiiro 35 dred nsogemictalmayrdue cirgesthed Wnpdeaditerli a (e
0, oSNt 2 & AR AT O L il B QAL sl gse.
PCT/ SE02/ 017040f beneficial and/or commensal microorganisms, such as
various species of Lactobacillus. However, the urogenital
tract can also be colonised by disease-causing microor-
ganisms. The colonisation of unwanted microorgansims can
20 Dbe a result of sexual transmission, it can occur sponta-
neously or it can be the result of a disturbed normal mi-
crobial flora. The latter is, for instance, known to hap-
pen after certain antibiotic therapies.

Thus, the microbial flora of the female urogenital

25 tract, such as in the vagina, may be disturbed and al-
tered by a microbial infection, such as yeast (Candida
albinancs), Trichomonas vaginalis, Neisseria gonorrhoeae,
and Chlamydia trachomatis, and bacterial vaginosis (car-
acterized by increased prevalence of Gardnerella vagina-

30 lis and Mobiluncus), an antibiotic treatment or other
often complex causes.

During menstruation and sexual intercourse, the pH
in the vagina is increased by the addition of blood and
sperm, respectively. These fluids contain a lot of pro-

35 teins, which may be digested by bacteria (e g Gardnerella
vagnalis and Mobiluncus), which, as previously disclosed,

might be established in the vagina under conditions of



3 increased pH Degradation products, such as anmines (e g putrescine and
cadacerine) are then produced. At in- creased pH, these am nes becone

vol ati | e wod3pssesent a "fishy" odour. Additionally, theseCmusmenowdsen have
comb5 plaints of increased vagi nal discharge and irritation. This
condition is called bacterial vaginosis (BV), and is the npbst conmon
condition associated with irritation and 3ncreased anmount of odorous

vagi nal di scharge (see Mor- ris Ni col A Sims ;. Wl.son X
Catchpol e, M 4&IRRISS iRi- \Pf@ﬁ?%?‘o%pﬁ?ﬂqc&%eﬁﬁq? PER i, | Q]é

Jour nal of G)qjﬁfémrw\chr@mﬁcdalgme 1038(é5)t.hfé39p4fm@3,ucd\zhy AZ:OO.I)—
Bacterial vaginosis el j,eved esyl t

| actic acid procﬁfb‘oi% %chtéehrelsae rﬁ e?rcgemerg'l 1aagge &ngtﬁege of unvvant ed
speci es such atfiGnd- oyt édﬁag:xmialsly,emm O\iQﬁ@sﬁ q\fmﬁﬂ Jreeigs com-

Prevot el | a b'gyia?ln & MGaR! sy hpéqlmasl A gt t i agnase Ract er i al
vagi nosi s - scribed by A Criteria. First, the H of vgﬁnal

dis- 20 charg@fils‘s rﬁ‘a%&‘lﬂr"e’dm Tirfe G+ fad é?aé%ﬁre‘(?]ab’(?\ﬂelr@ssml n‘Babdout®

wonen with BV.tieaih ddmrddiPode@diits addadda ddwl Wiatgi m&ir:cha&ghﬁr @md a
"fishy" odour will be eI eased | bout 70%.of éCTle tM often
the presence om“Hls acf?glqi%o haginad éﬁq%arc%?/eﬁ'sec? WEn smal |

25 coccobaci | |rlS("(I\|I;UG\TIIEi>]l]S")A,I sS:ottm&e,r Vied . WiAreatrherd ;r elatacbi};mlet,es“t, for BV
s direct \Gramalally of YAAIAL ! W Gud) s Shandar dtsegﬂerwtmdl

interpretation am st presente Nugent” et aI (See
Exanple 1.) |tJdurnaiovwt t%ﬁtata@tqs: aa&d?ymatﬁﬁfchqurbal&%ﬁ :43R#5030 an
ability to i nml,_g; toddw® growt h and/or reduce the patho- genicity of many of

Redondo- Lopes, v: GRETAL VaSBEsie) i Hetaregiay BRolE oY SR us i n
the control  ainthpmed ¥ neagienLOf ]Iahﬁzl\tagid’li&l paeheris hacufe)fnlaorvmicRe 35
oo, e ous dseares, Aol I B IREEL A and erten S
nerella vaginalis, Bacterloldes, Moblluncus, Prevotella
bivia, and Mycoplasma hominis.
A method to diagnose bacterial vaginosis (BV) is de-
scribed by Amsel Criteria. First, the pH of vaginal dis-
20 charge is measured. The pH is elevated above 4.5 in about
90% of women with BV. Second, if 10% KOH is added to the
vaginal discharge, a “fishy” odour will be released in
about 70% of women with BV. Third, often the presence on
wet mount of squamous ephitelial cells covered with small
25 coccobacilli (“clue cells”) is observed. Another reliable
test for BV is direct Gram stain of vaginal fluid. A
standardised method for interpretation of Gram stains for
BV was presented by Nugent et al. (See Example 1.)
It is known that lactic acid producing bacteria have
30 an ability to inhibit the growth and/or reduce the patho-
genicity of many of the pathogens associated with uro-
genital infections (see e g Redondo-Lopez, V; Cook, R L;
Sobel, J D, Emerging role of lactobacillus in the control
and maintenance of the vaginal bacterial microflora, Re-
35 views of infectious diseases, vol 12, no 5, sep-oct 1990,

and Boris, S; Barbes, C, Role played by lactobacilli in



4 controlling the popul ation of vagi nal pathogens, M crobes and infection,
vol 2, pp 543-546, 2000). It is also known that the antagoni stic properties
of | actiwoagioasops oduci ng bacteria agai nst sai d pat hogens paTeSEID0ED4 | east
partially denoted by their ability of producing different antagonistic
substances, such as lactic acid, hydrogen peroxide, -bacteriocins, etc. A
heal thy vagina is estimted to host betweeh 108-109 cfu (=col ony-form ng

units) lactic acid producing 10 bacteria. .The conposition of thj.s flora is
a result of T i itélgestﬁoé? o R HAS S MRS S r girﬁcﬁeorbes
not her and/ or asd chh&ddtaidrs hevde 2y greatsad -fsdem @0 0)di gestive tract to the

urogenital tract. Hrjaor, ant od%%%wnb%%afqo L 2t aRsn 1 EYGh. ?ﬁro?b‘é%‘i%‘s. 5
sions, suppositories and gelatine capsul €s, conprising viabte lactic acid
produci ng bactlerdta.c Suri froradvcirioo s c tamd Ff Giga imsttarred dipadhegeds R8s 5

466 463 and W39 1%3%t7%%rtﬁl£1tﬂ3ﬁrd&{o%ed thyl $HAGWMEHIAW 0 JATRrRERAtRg
absorbent 20 artic

| es, such as tanpons and sanitary napkins,, vm'tqélrac- tic
aci d produci nglHd@ratta af%@&%%&ﬁp(?é@s&fanﬁree%eﬁﬂcﬁ’g a5 IGte 3%t obi al
flora in the urpuedrlpdracidef vay®RTicyithd, hestehy preventing urogenital
infections, or regenerating a normal mcrobial, flora in.the urogeritadé 25
tract of women. Su r}f%tm&agll?adilsgcle ié_@aitﬁdagoohgﬁ; b@fgegﬁldq?he&g
Swedi sh pat entcfappl+astormn ROO8544 -uh i tdowaeert,id @it ginpduwe rabove
di scl osed., ef f it ucj - r, - inhipiting.. lgctic
acid pro- lgucﬁ%?ébéa%]tazr i?g{ér gdﬁq*pyé%gﬁtlcﬁ\[? ?efja}%gaste? g%ﬁ slh@iag véis"\qlu(c;)l,t 30 and
actual |y remaiwhigh t9recidgih#toadmandhe memarode srdmhegtiiag ifgPmy@% upon

vagi nal ~ adni nigiuradd oha Mhethercr hacleld alavl miigraMidd ©elomese the vagina
or not is dependent on the adhesive properties of the specific bacterial
strain as wel |9%@e3tHe s drifsHal 5O hlts ivE9F Hif acidity status of the
vagi na. Ongoi ng gerptialr drtf eRisqantes tfoaadulentionst,h santh Bisotsuspeni-l | al so
influ V[)Qél0%§8§%3FKQZ§%gg¥ég£¥g% and gelatine capsules, comprising
viable lactic acid producing bacteria. Such formulations
are for instance disclosed in US 5 466 463 and WO
9 309 793.
Furthermore, it is known how to impregnate absorbent
20 articles, such as tampons and sanitary napkins, with lac-
tic acid producing bacteria for the purpose of preserving
a normal microbial flora in the urogenital tract of
women, and thereby preventing urogenital infections, or
regenerating a normal microbial flora in the urogenital
25 tract of women. Such a product is disclosed in EP 0 594
628 and the Swedish patent application 0003544-4.

However, to obtain the above disclosed effect it is
crucial that the uropathogen-inhibiting, lactic acid pro-
ducing bacteria really colonise and establish in vivo,

30 and actually remain in the vagina over more than one men-
struation cycle upon vaginal administration.

Whether a bacterial strain will colonise the vagina
or not is dependent on the adhesive properties of the
specific bacterial strain as well as the hormonal, nutri-

35 tional and acidity status of the vagina. Ongoing genital

infection or treatment with antibiotics will also influ-



5 ence the ability of an introduced strain to colonise the vagina. The
menstrual cycle also affects the adherence, and maxi mum adherence occurs
prior to wouBasioenr and prior to 5 menstrual discharge (UBCG/SE8SDIIOO and
Chan et al, Journal of Urology, March 1984). Thus, the nost difficult tine
for adm nistered |actic acid producing bacteria to colo- nise and establish
in the vagina is during nenstrual dis- cha&dge. 10 Wth regard to

col oni sati on and establishment o | actic acid producing bacteria in vivo,
there might b&nFe ddifsiaRrddie Ocﬁf %ﬁqv%&ﬁﬁ%er?tm% & PAERIEE NS sup-

posed bacteri atadietavi our frominterpretation of in vitro analysis

results. It is co n that .interacti,ons .bet Lffer terlal
speci es occur in me\/éngeinﬁsé:,ﬁgnd Ctyk%% ailr?%e\ﬁgg%{él%% %gl[et %rdﬁlg%ée g:i%f’fialcrzlgllt to
recreate in thextiabor aditorgnceTmesunsy @ridr & hasdeitdlons pad 5 1dits$icay

promi s- ing i Ridin0 Jestldchadde Miughts N%o av@RIHS brah Wty @1andouwnaui de
the desired therapeutic effect,”1 e to prevent, 20 alleviate the effects

of, and/or tredft WamaHobMarIhdd )t gt (He dosde ittt Hrldetime
Furthernore, ifor Sacfiff fdirddmperdanc adikbipridiadiagy Heideridi spl aplo-

stability of its genefic prafile both upon. repeated .cultivation.in.
| ar ge- scal e prIHtﬁf'cta}rl#\ %?’r_gak%drSh 8 |t PR 3 TH IS FeTRTS e dis-
criterion thatcHwasyjg 0o be fulfilled to pro- duce an acceptabl e consunption

product that provi t.h j r.ed I . ff S reservation
of bacte- le al i a.(bé{a i ;re ?)?# It?/?opcf?lqﬁng%%%r??lo%nﬁﬁgsggé)t%el%hglégﬁd%go upon
storage of theldgwiphiddisbdiabtainia Hacterishdrf viNd.e)thegigmiightofPs Fe

i nvention The preseqt, diventi Q. diSelRsesdiovaliditeiatedpae el isdp-
strains of the genera Lactobacil|us and Pedi ococ- 35 cus, which have an

ability to colRFHad RERF PeDmPLSHEAPYT Sl i e MAih? Vet % ddort Vagi nal
adm ni strati OmnaByels rEdulg: NENMSS ridlcdinahatge, iaftertadteasts arewefert he

15 different bacterial species occur in the vagina, and this
interaction pattern is difficult to recreate in the labo-
ratory. Thus, even if a bacterial species display promis-
ing in vitro results, it might not establish in vivo and
provide the desired therapeutic effect, i e to prevent,

20 alleviate the effects of, and/or treat a microbial infec-
tion of the urogenital tract.

Furthermore, it is of great importance that the bac-
teria display stability of its genetic profile both upon
repeated cultivation in large-scale production and for

25 longer periods in vivo.

Another criterion that has to be fulfilled to pro-
duce an acceptable consumption product that provide the
desired therapeutic effect, is the preservation of bacte-
rial viability upon lyophilisation of the bacteria and

30 upon storage of the lyophilised bacteria (i e, shelf
life).

Summary of the invention

The present invention discloses novel isolated bac-

terial strains of the genera Lactobacillus and Pediococ-

35 cus, which have an ability to colonise and become estab-
lished in a human vagina upon vaginal administration,

even during menstrual discharge, of at least one of the



WO 03/ 038068 PCT/ SE02/ 01704 6 bacterial strains. The bacteria are
considered estab- lished if the bacteria are still present in the vagina
after at weasto3tos® nenstrual cycles fromthe tine of ad- momisEbz/et7pon. 5 |t
is an advantage that the bacterial strains ac- cording to the invention
display an ability to establish during nenstrual discharge since the
bacteria then may be easily admnistered &sing, for instance, a tampon

i npreg- nated with said bacterl a. 10 Establ.shed | acti.c. aci uci ng
bacteria of sdafFtihdh REFFREnT i aNAGHFE G é:rqlbsdtdser(ﬂdd eggr’fd‘g’or treat a
m crobi al i nf elcidogd of £ tdtee Waagentialadea aatilli pyesdntcun [dre bactiera al

vagi nosis. To 9 tain these uti.c ef.- ts 18 it the
bacteria reall y S5t &b isH L lI‘Sh‘%;ogﬁfa RIS Jﬁﬁoﬁ; frtédsche %%g&ree%sftltal
present in thenindsgfiret ieven after several nenstrual discharges. Said

bacterial strains v or, ¢ f cement
ot the BOCH LND ( BoIy h e e e e e packerea. Buaanea ke

M cr oor gani sne7Qhigicat st i Wif Vigbregio i i 1Ay @ite-addtie &W&%%kﬁg,
Uni versiteit @nting IrﬁerE@izgmumdersehgtegelzbﬁQQal tr@daaczmmmasetridme nilyf den of

Lact obaci | | us er denot ed the applicant as LN 4 deposi t ed under
nunber LMG P- %@ tet%msrtjrsa‘ieﬁreo%/ Y5341 %- Jcﬁﬂsi}sancca?s’el T RAfiosus,
denot ed by t heatppl it 265 dodddehdi®. deposi t ed under nunber LMG P- 20562,

t he strai of Lact t 1€ LN 99,
deposi tedgunder S%raacq_l\ﬁ %%gggeﬂcijh@gls gfcﬁqmﬁxlgtact aC| ?)tr}[ts S%?ldspat us,
denot ed by thesta@pﬂns:meme aldeviddsodinee ¢ fifiamsrs mﬁrm@rndjm BIEFE5@  and
the strain of ﬁ%ﬁ&%&cqq%@c&%rﬂldﬁcttﬂeclurdwﬁtt%q -ddie appldsantaas LN

23, deposited under nunmber. LMG P-20559, or variants ther ‘eof haV| n
essential ly cordeRFdi g pHERHIRAT IS - &1/t Yehdthifsiec OfRa %fcs
Furthernore, theyuesentid neddritonidesed hefe da3h gwithadd1dry |emJamlm of a

gg,cf Ie,[ ;/a![ (Jj%f:(r)?l nor? fa rrl?lenl etnruast:lol‘naCt Obcf‘(i:ll'lulsu,s e PSE{‘__C:lLilCLO%Cruessef}l%VI {19 thbae
vagina even after several menstrual discharges.

Said bacterial strains have been deposited according
to the Budapest Agreement at the BCCM/LMG (Belgian Coor-
dinated Collections of Microorganisms/Laboratorium voor

20 Microbioligie-Bacteriénverzammeling, Universiteit Gent)
in Belgium on June 14 2001, and comprise the strain of
Lactobacillus gasseri, denoted by the applicant as LN 40,
deposited under number LMG P-20560, the strain of Lacto-
bacillus casei subsp rhamnosus, denoted by the applicant

25 as LN 113, deposited under number LMG P-20562, the strain
of Lactobacillus fermentum, denoted by the applicant as
LN 99, deposited under number LMG P-20561, the strain of
Lactobacillus crispatus, denoted by the applicant as LN
01, deposited under number LMG P-20558, and the strain of

30 Pediococcus acidilactici, denoted by the applicant as LN
23, deposited under number LMG P-20559, or variants
thereof having essentially corresponding phenotypic
and/or genotypic characteristics.

Furthermore, the present invention describes a

35 method for isolation of a bacterial strain of the genus
Lactobacillus or Pedicoccus having the ability to colo-

nise and become established in a human vagina, wherein



ni se and becone established in a human vagi na, wherein WO 03/ 038068

PCT/ SEQ2/ 01704 7 a) a bacterial sanple, such as vaginal fluid, is

col | ect edwhrosmsgoee vagi nal tract of a woman with a nor- m@lcr/dEezbi7ny

vagi nal flora of m croorganisns, b) lactic acid producing bacteria are
selected from 5 the vaginal sanple of step a), c¢) the lactic acid

produci ng bacteria of step b) are pure cultured in vitro in a suitable
nutrient nmedi um pro- vidin |.east qne isol ated_ bacteri stral n, d) at
| east one pure cul &dr &%5521 S&ricd] S?t“}pgl e 1M G580 a ﬂg& ik 9
conmbi nati on ofcallld@asi firwm baet eracdlnalsttraiats odf asweman) wns:m\aalnmect ed as
to its abili EYd0 S CO']t%%gSQ/a%{l atie%qrgqfae%tfamllc%%(}#ﬁ@llt & vagi na upon vagi -

nal adni ni stratd dn or" erial ‘strain to ur'ing her nenstrual
di scharge, sai d woran ldictglca@aig ®riudiisoubisederdgi vale fdedregted from

m croor gank s%hm%ﬂélsaéﬁpl@gfe@t@ ghrain or strains is/are considered
established if the cterial strain or stral ns_is/are still pre%?na in
re

the vagina after at®) &%t 1A/ et @r oy ed PreTeTiife Afi 1F <6r
adni ni strati opurdntR2G Wedtid edsiroone kachatiadll estiaini «oft Steeiiut) pireat

di spl ay sai d abi t.o .col gni se and .hec tabllsh d |n the vagina is
sel ected. Pref% e]réaftﬂijl a6t 938 s P e TIPS & %"’\fr ed actgC " strain of step

c), and/or a conbi rdalt iagn lm‘asn dmgurta/\@ulwrl&sjcﬂo@qtar@tlr aitmsigf oftep c),
S yophi hpsed, B her s o ! @{b[lhﬁ%qoﬁlt (S WeSUIRIgS duf Al dySla erably

eval uated and se bacte- rial viability upon
| yophi | i sati orstarsding afi 19tgp ¢f) 13 etym%qat@@d Aadrcedit® @RdLitng Periods of

storage, whereldy 30 saidPacdiadle dHa15ldHE 1% GoRs haeyiet S.f[:fl\)tﬂ efal Ji -at
| east 40% of the bacteri a have thfr eserved vi.ahili tfy@éu on | “1 hi | | sat| on

and storage offaheduidpittatdPhadt éhisa bactedy
mont hs. | n addiddialy Hdy sddrimsast rdhisttsinagi nSsaisy atcensor ehspﬁyemblay

eval uat ed gnd cfeltelfl:[beedd a'{fsa tl()rlaqer}%.térca Sc;[tat?r{llclrt&érganlsms, wherein said
bacterial strain or strains is/are considered established
if the bacterial strain or strains is/are still present
in the vagina after at least two menstrual cycles from
the time of administration, and
20 e) at least one bacterial strain of step d) that
display said ability to colonise and become established
in the vagina is selected.
Preferably, at least one pure cultured bacterial
strain of step ¢), and/or a combination of at least two
25 Dbacterial strains of step c¢), is lyophilised.
Furthermore, this/these strain/strains is/are pref-
erably evaluated and selected as to stability of bacte-
rial viability upon lyophilisation and viability of ly-
ophilised bacteria over long periods of storage, wherein
30 said bacterial viability is considered stable if at least
40% of the bacteria have a preserved viability upon ly-
ophilisation and storage of the lyophilised bacteria at
about -18°C for at least 12 months.
In addition, this/these strain/strains is/are pref-
35 erably evaluated and selected as to genetic stability
upon repeated cultivation and in vivo upon vaginal ad-

ministration, wherein said bacteria are considered as ge-



upon repeated cultivation and in vivo upon vaginal ad- mnistration,
wherein said bacteria are considered as ge WD 03/038068 PCT/ SE02/ 01704 8
netical | ywetoalobsses f their genetic profile is preserved i nPCIISE02/01004 at

| east 12 nonths. The present invention also discloses a bacterial strain
of the genus Lactobacillus or Pedicoccus having 5 the ability to col oni se
and becone established i n a human vagi na &uring nenstrual di scharge

wherein the strain c i.sol accordi to t abave describe
e hot Suon” e tly S ihans et s
cillus gasserlvudﬁnMEobﬂayletdm: alpaolmcumns as LN 40, depos 10 ited under

number LMG P-20560, syhsp Jhammosus,
denoted by the appl |%é;?ﬁrs l%feg-& e %gi%oeglun&%%%%u er LI\/GXJIP- 20562,

the strain of smmmmuunmgqmmqnﬁbad@ddﬂ@dcwPﬁ@el%q%mvw LN 99,

deposi ted yndeyn HUEY ; dMe P-20RG L od %@tﬂéid%é)fes]tiﬂl@@}%@%d liuman
crispatus, denoted by_the applicant as 01, deposited under nunber LMG

P- 20558, and tYRE3 HH 9 “F?étﬁtd%&?cl%lsé‘chadfiqeactwftﬁreldb PP h&an
applicant as LN Qs'blﬁ%wsactc&fkdjin@rtdﬂwﬂmra]dd\@ Reh5%he D matdtiddantSsich

t her eof havin essentao;g ,%/Ocor{s[ ﬁs eori)drl erl%txpaqﬁno ;H)e ot df2(,}1()mandg qja&%ri)%t_ypl C

characteristic pres ention déset ihes s comn
posi ti on for prophys agasseanid/ cdertcrmi rentthef apflactardnss diN t4fe Wemgpsi t al

tract, atg“Si E\W %%3 Gsaé o%a)ctecrﬂealsts}arﬂr&f(ﬂa&tﬂo%aaﬁ 113,

LN 99, LN Pre erably he conposition conprises all
said strains, 11FS €336 1| FHRIP Mamqsa;eh mrm@d & &ihe 1apmig candt @5 BN

01, and strai miN 2Rpddidesd KWt iduddie amc thato s ot add e rfordi f fer -
30 ent bacteria ab rev; tes fiﬁ,ﬁ ghenerat40n ti of_.a bact.e- rlum ulting
! e

in a nore rapi Y il SRR AN S 58t es of
| actic acid pl’M}JQiepdS’EglttEil‘tlﬁ’tde&‘ haunedht fIiMer ent2 oS Iventheet i sonrgpat toefr ns and

CharaCterﬁgtIQEactobac1 u ‘”fﬁéﬁ%é&%}“ﬁ%ﬁ%téﬁ“ﬂﬂ“ﬁﬂé”&ﬁﬁl1cant as LN
01, deposited under number LMG P-20558, and the strain of
Pediococcus acidilactici, denoted by the applicant as LN
23, deposited under number LMG P-20559, or variants
thereof having essentially corresponding phenotypic

20 and/or genotypic characteristics.

In addition, the present invention describes a com-
position for prophylaxis and/or treatment of infections
of the urogenital tract, comprising at least one of said
bacterial strains (LN 40, LN 113, LN 99, LN 01, and LN

25 23).

Preferably, the composition comprises all said
strains, i e strain LN 40, strain LN 113, strain LN 99,
strain LN 01, and strain LN 23.

It is known in the art that a combination of differ-

30 ent bacteria abbreviates the generation time of a bacte-
rium, resulting in a more rapid bacterial growth. Fur-
thermore, since different species of lactic acid produc-
ing bacteria have different fermentation patterns and
characteristics, it is preferable to use a combination of

35 different bacterial species.

A combination of all said strains according to the
invention, i.e. LN 40, LN 113, LN 99, LN 01, and LN 23,



35 different bacterial species. A conbination of all said strains according
to the invention, i.e. LN 40, LN 113, LN 99, LN 01, and LN 23, WO

03/ 038068wWB@3/0 362/ 01704 9 di splays an even better inhi biPCTGED61704

ur opat hogens than each of said strains taken alone. The conposition is
preferably fornul ated for vaginal admnistration, such as a suppository,
capsule, pills, 5 tablet, suspension, spray, gel, cream powder, or any

ot her formof vaginal insert. Additional l%’sl t.he present invention,describes

a sanitary artiSRI&YSs@th Y€ BEhtiet ASrdBEsihen P I P RRG NOFET S &M5Sh,
sani tary napkigachat wdidetraimditapen admte.10 an i ncontinence guard, for

prophyl axi s and/or treatnent. ..of infectiagns t ital _t -
conprising at | east e Pjsslé:ll(?nbalgt grriealeré—"grl_ i r%gjrhq"%%i%d % rl.ti%,%tlmlw,
LN 01, and LNd&@8)nisPreftdrabl ysudthessanisugppsatioryl,e copapliesepidlls,said 15
strains, ice il L i n 3gedl,r @ikl PRwdett,r @ 01, and
strain LN 33, Sttfa:)h?é}ﬁelgsua Y réas_dnséﬂa}_lsa%ll'g?veﬁ abO\?e concer ni ng tﬁ?

conposi ti on. TH&safiaEt plartaxine dnseafterably a tampon. Furthernore, the

present invention derGrikesiliRe IR p2@sehtatnhveasti cdnde@fcrSded Bacteri al
strains (LN 40, LN 113, LN 99, LNcgll, andrtJ_N.23) forbth?3 roductdi on of a
conposi - ti on GPiaFhidEAF it iR A5 SrisPHyIaG O8R5 PES S Srent  of

i nfections of ey waogeni,t aartitacty, napdfier,alplapt ybddinem)al avagiapesi,s aoxd any
ot her bacterial_ disorder | t i er , ]#ﬁ,ec I javent i on
descri besag rr%}rholdlc %rmperr{c%:p%gq%aax% an /g)r%‘otpr al%?r(é%{ 0 i‘rlr?et%%%?rr\nsédgf t he
urogenital tradt infresfteraats] yihddrenirgdoerdgiadodiracsr carpristing afaccastal

di sorder in thgvag na; wheraidyial 18astind0 @Re 4f, Sa dibacterisl, sivains
(LN 40, LN 113, LN 99, LN 01, and LN 23) is vaginally admnistered in a
thera- peuticdly &t ddt i3 anount to prevent, alleviate the ef- fects of,

and/or treat a m crgifdrddifgctd@N.sanitary article comprises all said
15 strains, i e strain LN 40, strain LN 113, strain LN 99,
strain LN 01, and strain LN 23, for the same reasons as
given above concerning the composition.

The sanitary article is preferably a tampon.

Furthermore, the present invention describes the use

20 of at least one of said bacterial strains (LN 40, LN 113,
LN 99, LN 01, and LN 23) for the production of a composi-
tion or a sanitary article for prophylaxis and/or treat-
ment of infections of the urogenital tract, preferably
bacterial vaginosis or any other bacterial disorder in

25 the vagina.

Moreover, the present invention describes a method
for prophylaxis and/or treatment of infections of the
urogenital tract, preferably bacterial vaginosis or any
other bacterial disorder in the vagina, wherein at least

30 one of said bacterial strains (LN 40, LN 113, LN 99,

LN 01, and LN 23) is vaginally administered in a thera-
peutically effective amount to prevent, alleviate the ef-
fects of, and/or treat a microbial infection.

Other features and advantages of the present inven-

35 tion will become apparent from the following detailed de-

scription of the invention.



O her features and advantages of the present inven- 35 tion will becone
apparent fromthe followi ng detailed de- scription of the invention. WO
03/ 038068wbWB/08#802/ 01704 10 Brief description of draw ng®chisgot/ei7and | b
show the growt h process of bacterial strains LN 40, LN 99, LN 113, and LN
23, respectively. Fig 2 shows a picture of a gel wth strain specific 5
products generated using RAPD and gel el ecbrophoresis. Strains LN 40, LN
99, LN 113, LN 01 and LN 23, respec- tively, are conpared to type strains
of the respec £ | & 3w and 4 show t he experi nent al
setduE used i R Ex- FhiGy aréplaetd6 1 bDehaiw Q(Ehedg&@wtm pecefsst be ibaveetial As
use ereint term ct C id pr i,ng _b rla ria that
by fermentati I aoldt |L?qc 9%(! &‘?\]dtlié 3As aﬁl;%gé‘l\#tgr €i rt:etr%% telgl%(\igf(a

"t herapeutically efPh@tZ \EhovwaTeu pi'ctnggn o farm @ﬁduwtltthhgttr\mlnl sbegd ftig t he

desired  ther apetic: P ot cllie (38l RS apetl G 1ddiatiorrdaiaphyl axi s

and/ or treat ections urog emta tract such

bacteri al vagiStesisnorNari otlher hadterilad &h‘s&rldéirnq AN 23 \F{?@H‘?& As used
herein the tergivdisel aled Ragledalt Sty st rEaaRs dihathd e sgdaiirver ght be
cultivated in_ vitro in a culture conprising said strain. 25 As used herein
the term "bactHGERT SInFIRECHigans a sanpl e conprising bacteria. The sanpl e
m ght, for in- st arR:L@ Pandg rdalow Ithied edipectiakegtalAsarseg lered nnt fx-t er m
"nor mal , tllt alth %) nal flora of mcroorgani sns” means that the wonman has
no 30 vagi nal % r‘?‘pef aints, and that the Gamstain of the vagi- nal sanple
gi ves a total uorigdead B rigddi mf ttdet Havendtiony presented by Nugent et

al (see Exanple 1).pAs disedidienel R i bt M1'adicsiuRad Yadidaling @k -of

teria” means bacteria that by fermentation produce lactic

acid.

15 As used herein the term “therapeutically effective
amount” means an amount that will lead to the desired
therapeutic effect.

The desired therapeutic effect is prophylaxis and/or
treatment of infections of the urogenital tract, such as

20 Dbacterial vaginosis or any other bacterial disorder in
the vagina.

As used herein the term “isolated bacterial strain”
means that the strain might be cultivated in vitro in a
culture comprising said strain.

25 As used herein the term “bacterial sample” means a
sample comprising bacteria. The sample might, for in-
stance, be vaginal fluid/discharge.

As used herein the term “normal, healthy wvaginal
flora of microorganisms” means that the woman has no

30 vaginal complaints, and that the Gram stain of the vagi-
nal sample gives a total score of 0-3 according to the
method presented by Nugent et al (see Example 1).

As used herein the term “disturbed vaginal flora of
microorganisms” means that the woman has some vaginal

35 complaints, such as increased vaginal discharge and/or
“fishy” vaginal odour. Furthermore, the Gram stain of the

vaginal sample gives a total score of at least 4, in par-



m croor gani sns" neans that the wonman has sone vagi nal 35 conplaints, such
as increased vagi nal discharge and/or "fishy" vagi nal odour. Furthernore,
t he G-amwpaBn3ts t he vagi nal sanple gives a total scorepafi/sanziéeast 4, in
par WO 03/038068 PCT/ SE02/01704 11 ticular >_ 7, according to the nethod
presented by Nugent et al (see Exanple 1). As used herein the term
"suitable nutrient nmedium neans a nedi uml such as LAB broth or MRS broth,

in which 5 the bacteria mght be cultivated. As used herein . the_ ter
"sanitary artictedHesns’ t%‘?ﬁ)oo‘?fﬁlrt‘-’o&t% egir‘lea\:lhq(gr?ﬁ%ﬁ%e tkﬁ’ng\{ﬂ%er{/gth an
appli- cator),etsaql t 6gee rEypapilss IPanty |iners, diapers, inconti- nence
guards and the like, 10 T sent. | nv iQn..di scl o QV, i sol at.ed
Xs eci‘gxe"zfeel% Mnd PRt ]Em‘}l%asoc_l.e %%ftﬂLeargét n‘bé&’ixﬁxl‘.

. . d,lS
strains of lactic aci produci ng bacteria o e genera obaci us and

Pedi ococcus, weas aveeditiiabiducly as LAk |lomtde andRfedomtlestigblvlsi@d in a
human vagi ga ugan bé’?\‘}éf@é r@ﬂ{ﬂ@iﬁér&}ﬂt@r\/a@é@ﬁ during rmenstrual discharge,
0 bac i I

15 of at | east one t he erial strains. The bacteria _ are consi dered

established if the Aactsqd &1eheisthig tHrd "SR Gary meiggisia BFaET  at

| east two menstdmnSy@desh digdihe digehofaraiidmsdiatviorh Saigbglact eri al
strai ns have been %eposi t ed accoa;;g{.nrgEh 20 to t.he Budapest A%ee'mnt at the
BOCM ( Bel gi an CHotdi - SRR P CoI TR Bivs B ridbigani T B Gt on 14

June 2001, andchaowmragserddiearsd ridhen lofkd.act obaci | | us gas- seri, denoted by

the applicgnt as L 0, i ted ynd LEI\/@ - 205, strain of
Lact obaci Iﬁﬁus case?h%S Kubsp r hlg{rlr’n_osu?in é%;gcgig{dg y t(ﬁ’eezlagl%%lcéaér%fd as LN 113,
de- posited urglerainmbel lads i 2056 prdiucinaibpafelig tdbdheigengra

fermentum dengt@d by { e aPpd il Ao ddh D9 wifiesh Resid egh uhers dpinker LMG
P- 20561, the strain of Lactoba- cillus crispatus, denoted %D%irthe aIPI i cant

as LN 01, de FtPYUsitePrhdeComfmtettave $iesb5sB,2 dHMathe 39408 HRA™ Pe-
di ococcus aci drddquid Liadmiamosechthyort heewvafipldioaittg asedN rizdl dliepssddad, under
number LN?SP-%Q %gi fgagguéﬁgué% the bacterial strains. The bacteria
are considered established if the bacteria are still pre-
sent in the vagina after at least two menstrual cycles
from the time of administration.
Said bacterial strains have been deposited according
20 to the Budapest Agreement at the BCCM (Belgian Coordi-
nated Collections of Microorganisms) in Belgium on 14
June 2001, and comprise the strain of Lactobacillus gas-
seri, denoted by the applicant as LN 40, deposited under
number LMG P-20560, the strain of Lactobacillus casei
25 subsp rhamnosus, denoted by the applicant as LN 113, de-
posited under number LMG P-20562, the strain of Lactoba-
cillus fermentum, denoted by the applicant as LN 99, de-
posited under number LMG P-20561, the strain of Lactoba-
cillus crispatus, denoted by the applicant as LN 01, de-
30 posited under number LMG P-20558, and the strain of Pe-
diococcus acidilactici, denoted by the applicant as LN
23, deposited under number LMG P-20559, or variants
thereof having essentially corresponding phenotypic
and/or genotypic characteristics.
35 Furthermore, the present invention describes a

method for isolation of a bacterial strain of the genus



t hereof having essentially correspondi ng phenotypic and/or genotypic
characteristics. 35 Furthernore, the present invention describes a nethod
for isol awpDma/osdoe bacterial strain of the genus WO 03/ 03@068E02/01704

PCT/ SE02/ 01704 12 Lactobacillus or Pedi coccus having the ability to col o-
ni se and becone established in a human vagi na, wherein a) a bacterial

sanpl e, such as vaginal fluid, is collecté@ fromthe vaginal tract of a
worman with a i nal flora of .mcro nlsms | actic
aci d produci ng“ao%tc‘fs%ﬁqlal]a“i’se OsreIryeeci/ecgjq‘crhbsrnhai\ﬁélq/a{:gl}enﬁbl 5%191 & of tg)ep a),

c) the lactic racial gddesiang lwedtadyl ishefd sitre@ Bursare vagimes c whanesdd i n
vitro in a suitabl % ynug qaeége]_rg%ql ngngﬁqe 10,04 %l%g,a%tlri Hast pre 130l at ed

bacterial strain, east one e culture acteri a strai n of step

c) and/or a comilﬂr@qﬁeeﬁw @owtheeasatg:tw Bk ifl 2@ AIEhVIOM & P%) i s

eval uated 8s tyy1 ! habidhiy Wddpina0! ©orse Sndnhecmyasistd i shed in the
vagi na upon vagi 15 nal admi n| st atl o of the bacterial strai ne%jg&a wonman

during her menstrudl) didchdr aghishih§E SRS N &Yi nal

flora of nicragigarn :rt’salvmaeﬂrpéumcﬁalste;bacterlal strain or strains |s/are

consi dered establishe i f t bac |aI r.ain.qr_.st
present 20 in the \Fggﬂ:nha a c{s?trot ClmeC’Ins arcuta Irlaa Sséi{)m t e tinme

of adni ni st r atpuwrg mne;echtln e\aSIrQ)rﬂel tﬁa(ﬁleﬂrﬂaiil%tmmmﬂﬁt Snegpl ul) aYeat
di spl ay S%gg af c%iﬁé’ aftp Msoaﬂo%ﬁe anch HACT®, L{ADIdSh&d a4 ) the vagina is

sel ected erab | east ‘one pure cultured bacteri al stral n of
step ¢), and/or a c@ntﬁ%a?tqw s Py ulitrebhactamde st5tEHaid & step

C]Z i sI | yOEh: | dtsesl. c)Arhr%ﬁcﬁrnh td adonainiticf dhethaddaid %g&ﬁ(hddi:etl&a\& i abl e
after |yophi |sat|on and t en reserve Vi st.or

Fur t her nor e, tc?gl t 5t §\opt EidséadBy tlfgclt a&”fjolrtﬁg ated in,
for instance, cfz:u)]nqmzssé [Evitss I@emﬂmy estaab tiaghedaritri dies fagimompencivagisal e

shoul d preserve 1\/|

during her menstrual discharge, said woman displaying a

administration of the bacterial strain to a woman

disturbed vaginal flora of microorganisms, wherein said
bacterial strain or strains is/are considered established
if the bacterial strain or strains is/are still present

20 in the vagina after at least two menstrual cycles from
the time of administration, and

e) at least one bacterial strain of step d) that
display said ability to colonise and become established
in the vagina is selected.

25 Preferably, at least one pure cultured bacterial
strain of step c¢), and/or a combination of at least two
bacterial strains of step c), is lyophilised.

An essential amount of the bacteria should be viable
after lyophilisation and then preserve viability upon

30 storage. Furthermore, an essential amount of lyophilised
bacteria formulated in, for instance, compositions and/or
sanitary articles for commercial sale should preserve vi-
ability upon storage at room temperature.

Thus, said strain/strains is/are preferably evalu-

35 ated and selected as to stability of bacterial viability
upon lyophilisation and viability of lyophilised bacteria

over long periods of storage, wherein said bacterial vi-



ability upon storage at roomtenperature. Thus, said strain/strains is/are
preferably evalu- 35 ated and selected as to stability of bacterial

vi abi | i t ywouwpossokgophi |l i sati on and viability of |yophilisedTiszorerva over
| ong periods of storage, wherein said bacterial vi W 03/038068

PCT/ SE02/ 01704 13 ability is considered stable if at |east 40% of the bac-
teria have a preserved viability upon |yophsilisation and storage of the

| yophi |l i sed bacteria at about -18C for at |east 12 nonths. Fur t her nore,
at |east 1% ofaRhbl¥Y ophi FIREFHRA 353P 1§ orimittateeP %%wﬁfitﬁt? gtac-

preservati on neé¥ix,hsueha asresdredd ,viadlsh linot agesh i Iy @preoneesd tdrorarshd/ or
a sanitary article shoul reserve viability for at l.east 12, S_..at
room t enper at Ut e°T A% KU t%ﬂééf)nlle}f%?hglnl?%ok‘? GRtT ¢ e afboust £ Em%ft% 2k

characteristic I's the sta-
bility of the bemsterialmgerieti c profile upon repeated cultivation in

large-scal g producty,on, anghdur ig e fadurdng 1%5}?151&%%@%&1'%%151

i nstance, conpositions an sanitary articles. The bacteria shou

preferably prefasngkataed tHeiFoRRMNeIE P FIILTFN- At st X 1GYLp &t ed

cul tivat :c on. I Féﬁt@ﬂ,rm‘;&% éﬂft]?lcb@étd glrﬂ 3 sk (H iSi) andeor rhetsjagqis;taa@illzi ty
in vivo for |onger periods ter adnmini- stration, suych as at. ] east

nont hs. Thus, ¥a7HCL r%??]‘flgspflf%[?er?év? SRR efddrblﬁj: g\ﬁfﬁfatjﬁzld MRS

sel ected as t aR0rganetémpstatbatéty in vivo upon vagi nal adm nistration,
wherei n sai.d bacteria .are i ! et | j f N
genetic praLgfi le is ﬂb‘%rétg’éerr\/@o??s’nda\% ‘\?lgnﬁogx"rt%g(ﬁ (%kgagt!s%é_/tl%t%btnlt%?é I\?Dﬁré;?vtear, t he
bacteri al grovithl Bty @entherkadorrtdhgenetl e ersikiern jupon \zapeaiad

admi ni stered 28,4 yopli| 4 eth bAce I SIOULMA Lo 0 LV il | east

4 hours fromthe tine of admnisiration. The generation tjnme should be

v

l ess than 2 h.fa®eupieg cpforerent i Oh af0 HEAYRs PRI EIWS FG ain of
the genus LactobactdtyWSaetiPesk COorgdlodwveéiigh Ihduied ahxd fdyalile, gateni se and

become establ i shed. 1118 PUYAN YEYLL% AL T QNS Al Y GO aG e el n
cultivation. Furthermore, the bacteria should display ge-
netic stability in vivo for longer periods after admini-
stration, such as at least 12 months. Thus, said strain/
strains is/are preferably evaluated and selected as to

20 genetic stability in vivo upon vaginal administration,
wherein said bacteria are considered as genetically sta-
ble if their genetic profile is preserved in vivo for at
least 12 months. Moreover, the bacterial growth and gen-
eration time is also essential. Vaginally administered

25 lyophilised bacteria should start to grow within at least
4 hours from the time of administration. The generation
time should be less than 2 h.

The present invention also discloses a bacterial
strain of the genus Lactobacillus or Pedicoccus having

30 the ability to colonise and become established in a human
vagina during menstrual discharge, wherein the strain can
be isolated according to the above described method. Such
bacterial strains are preferably the strain of Lactoba-
cillus gasseri, denoted by the applicant as LN 40, depos-

35 ited under number LMG P-20560, the strain of Lactobacil-
lus casei subsp rhamnosus, denoted by the applicant as LN
113, deposited under number LMG P-20562, the strain of



be isolated according to the above descri bed nethod. Such bacterial
strains are preferably the strain of Lactoba- cillus gasseri, denoted by

t he appl iwer/0a®68. N 40, depos 35 ited under nunber LMG P- 2036E02/011e4 St rain
of Lactobacil- lus casei subsp rhammosus, denoted by the applicant as LN
113, deposited under nunber LMG P-20562, the strain of WO 03/038068

PCT/ SE02/ 01704 14 Lactobacillus fernentum¢ denoted by the applicant as LN

99, deposited under. nunber P-20561,_ the sfrain.of Lactobacill

cri spat us, deﬁ%%%%%%ﬁ?ﬁm&s qﬂ@oﬁi kﬂ’eg:&q taé:’dglfﬁdiélr% r‘?\.]o’ng“zqr LMG
P- 20558, and tdee, degmbgntdd Surlbdt anodeus Iaed diH20Ed1ci  thderstred rby ft he
applicant as LN 2 depasi t ed. r nlﬁgqe Mg P-3Q00 r ri_ant

t her eof havi nl&'ae%tso&fﬁl;ﬁo%/é c%?lr sgcglnsdi ng pcﬁ:eenot let%l% %%(ﬁl(;&rca\gﬁenoat%ny&?c
characteristidsl, |depedited amtleyaiwdandMi B-@d5difaciandisndtrediro®dccus

10 strai ns sBagt&yi Alo&hidi Nsi of1 ddie denefehdiagt oRatind Upandadedicapcus

having the ability to col onise _and becone es- tablished’in a human vagi na,

were i sol at ed 47 HeRAHYLRD URERTH RHR S0 1w g S s cayarigi§ishal i uid

was col | ect ed dhorad heapdidadsddatital I6f com@BbrM iy dHWo®ipidieal t hy
vagi nal flora of )’n Ccro-_organi S‘ira% - lactic acid producing bacteria (about
25 different FHANTRHETP el CHAFFFORTHE vagi nal fluid by placing 20
a snmear of sailkdlatibronidvR®wjaratsidrectfi Veadtmbdc@idilivs agidl Redidesiangs
bacteria %L%i ”941%3: clq_i.é)ni es were picked and plated onto fresh MRS agar for
control of "puri y3, - the lactic acid producing bacteria were then pure
cultured in vitro iBaeteuiialabite vty idntthfedanqraaddanebas lder 3 abl e

condi tions (phhed &IMEd Wikt Dhdr@iditng td sl @B dagiededlontd redi-ns,
and - the pure cultured bacterial strains were thereafifer evaluated as to

its ability td@otoHied Hhd HEThe BB (& P AHEY adt B SR Rgi nal
admi ni stra 30 it e thel haeigf isdegdrains to a wonan during her nen-

15 - vaginal fluid was collected from the vaginal tract
of a woman with a normal, healthy vaginal flora of micro-
organisms,

- lactic acid producing bacteria (about 25 different
strains) were selected from the vaginal fluid by placing

20 a smear of said fluid on MRS agar selective for lactic
acid producing bacteria (single colonies were picked and
plated onto fresh MRS agar for control of purity),

- the lactic acid producing bacteria were then pure
cultured in vitro in a suitable nutrient medium, and un-

25 der suitable conditions (pH, temperature, etc) providing
isolated bacterial strains, and

- the pure cultured bacterial strains were
thereafter evaluated as to its ability to colonise and
become established in the vagina upon vaginal administra-

30 tion of the bacterial strains to a woman during her men-
strual discharge, said woman displaying a disturbed vagi-
nal flora of microorganisms.

LN 40 was pure cultured in LAB broth (about pH 6.5)
micro-aerofilic at about 37°C.

35 LN 113 was pure cultured in MRS broth (about pH 6.5)

micro-aerofilic at about 37°C.



strual discharge, said wonman di spl aying a disturbed vagi- nal flora of

m croorgani sns. LN 40 was pure cultured in LAB broth (about pH 6.5)

m cr o- aerwbidsjogsoag about 37C. 35 LN 113 was pure cul t ur ed Por/SERS01700t h
(about pH 6.5) micro-aerofilic at about 37C. WO 03/038068 PCT/ SE02/ 01704
15 LN 99 was pure cultured in LAB broth (about pH 6.5) mcro-aerofilic at
about 37C. LN 01 was pure cultured in MRS1ibroth (about pH 6.5) anaerobic

at about 37C. 5 LN 23 was pure cultured inh MRS broth (abouyt pH )
mcro-aerofilic at Mbot “SFCPYfife CbﬂTté‘r&i]Intlﬁlr g@%bg)cﬁo ﬁ'i a(l""lg’sciurl%aip%s%We5 e
first eval uatmeict v tderefiidrict tax gerartati?dn.ti me. Those bacterial strains

(about 15 different stpains) $hal SHOGd A Gehel0 Sak QAL o5 30 nutes

were sel ected. These sel ecte rains Wereé screened on I's of their
ability to i randstolgrowth alfouford’ i-cr oorgani sns in vitro (data not

shown). Figst, the gbidd tynd ¢ irdahiiste Pt dfrsSiARH aaeRfC s episdermi di s
(two different strains), Enterococcus 15 cl oace, Eschericha coli, Serratia
mar cesus, M crioeiPeriislfeiat iaRRIE aWdCcandi da al bi cans was eval uated. 8
dif- ferent bacterime Purd rallthrd aiars ofi dihetgenes haatolfareai | lus and 1

strain of the genus Pedi ocqccus) shaowed this  .abili.t d were thus

sel ect ed. Thes%’aghéattr H?R?ﬁar%egﬁf$3:rq (S AT A TAL etdm%/tés' ?Ig“qshee 655 o

i nhibit grow hstofaindhe(avopatitogeint feareter reddaa nedgitiadt sshobesl Begterst r ai ns
(i e the strai vi ng. hes Nt | QR digg rhed Mmag nal
flora of stnbcr oéc}")rsagé;%ﬂs%%)rpewaﬁts ﬁ%@g{d%\? tw%f%o s%'l%%g:,e%LN_ fééeins%elLN 23. 25
These strains steralfuvere saxgangedhEhedrsist ofcithficalaitidiYes© wher ei n

the bacteria wane wansddsrad oSl isheddiyddiemnadina idrd haidactsid a
were still pre- sent in the vagina after at | east, two nmenstrual cycl.es
fromthe time YW MiisiFat it @M Hdhi%H St 98?0”@31 t?ééétasetl’ﬁléugtoa'rted
during the fir&dcdmnsdgiubdmiischedge)different strains), Enterococcus

15 cloace, Eschericha coli, Serratia marcesus, Micrococcus
lysodeicticus, and Candida albicans was evaluated. 8 dif-
ferent bacterial strains (7 strains of the genus Lactoba-
cillus and 1 strain of the genus Pediococcus) showed this
ability, and were thus selected. These 8 strains were

20 further evaluated as to the ability to inhibit growth of
the uropathogen Gardernella vaginalis. The best strains
(i e the strains having best potential to colonise a dis-
turbed vaginal flora of microorganisms) was LN 40, LN
113, LN 99, LN 01, and LN 23.

25 These strains were further evaluated by means of
clinical studies, wherein the bacteria were considered
established in the wvagina if the bacteria were still pre-
sent in the vagina after at least two menstrual cycles
from the time of administration (the administration of

30 bacteria started during the first menstrual discharge) .
Those bacterial strains (LN 40, LN 113, LN 99, LN 01, and
LN 23) that displayed said ability to colonise and become
established in the vagina were selected.

Additionally, stability of bacterial wviability upon

35 lyophilisation and viability of lyophilised bacteria over

long periods of storage (shelf life), preservation of ge-



Those bacterial strains (LN 40, LN 113, LN 99, LN 01, and LN 23) that

di spl ayed said ability to col onise and becone established in the vagina
wer e sel ewnad/osshdgli tionally, stability of bacterial viabiPcnsSEoporTo4 35

| yophilisation and viability of |yophilised bacteria over |ong periods of
storage (shelf life), preservation of ge WO 03/038068 PCT/ SE02/ 01704 16
netic profile upon repeated cultivation adéd in vivo, and bacterial growh
process were eval uated._ Exanple 1. Col onjsatian and establ.ishment of Jactic
acid produci ﬁbe%t%f&%pgﬁ’%d?%a%%lﬁ%vﬁqlﬁl 3 lé\/-vﬁa‘{t%er?tns&
(worren whi ch hagbteeein ldiggwideptaesd ngrBactverlivalt edagi nosi s) were studi ed.
Al'l 15 patient retr 1th cli i -VH!FEg: j n.-2, % ovyl e,

f rom Phar maci af~ Rie . ;@f#’hlg‘%%%er%e@%r%éﬁnen ct(()rllg;% #Ancfjkelg: vﬁcﬁh\wa
doubl e bl ind mewdbol npaatérid pman \Weginal) Spalsiatiged t anmpons

conpri si ngsappr oxi ngf %W—fla%eqftlé (il Linsiedh Bact ejded @fi AR seld #lals LN
01, LN 23, LN 99, LN 113, and LN 40 during the first nenstrual period
after the anti™g Gactarigd nERinNCRHS lotirdie & hyistiisght Lldsdd AFT1E i onal

tanpons Wit houfedeaciden@a dviroduciihmasiedwalekh @uliatgi'he seconde,
menstrual peripod, all 15 patients used cqpnventional .tanmpons wthout |actic
aci d produci nd BRtATAC I FF adlRa - i’r‘?ﬁeéaf%fsr % S%réeaft@v?ngafsonafter
this nenstruatironed Whiety agidmiblsanilies] wdee cBramasttaialddd Ipanthevhstran- 20
dardi sed Gram staj.n. HHIRN £L ; LESRCE£Qr
absence of “cer ﬁn%%%g%aﬁ% (rarcgar O%% 3%’5 |s%aﬁglaf?§(fgl1%%ete%3}rep otypes are
| ar ge, G am posraphdel ired lbagterigt athdnea@teldeis IS Hor pRbtA%pe sl er

Gram variabl gppagcid | iartalihed d Gadnaleld o SR adid eifead
rods. The organi snms present in the vagin id ar eaggijantl fied, and

| fl
transferred td-if @¥rdidd rdmisatment Tabiee Ori6Fdd AfcShtivass con-
Gardnerel | a angerf@irored @atporSearichdty haeitipe dBaad erreidies noataalteairaad

15 During the second menstrual period, all 15 patients used
conventional tampons without lactic acid producing bacte-
ria, and a vaginal sample was taken a few days after this
menstruation.

The vaginal samples were Gram stained. In the stan-

20 dardised Gram stain method presented by Nugent et al, the
presence or absence of certain bacterial morphotypes is
analysed. The morphotypes are large, Gram-positive bacil-
lus of the Lactobacillus morphotype; smaller Gram-
variable bacilli called the Gardnerella morphotype; and

25 curved rods. The organisms present in the vaginal fluid

are quantified, and transferred to a score (se Table 1).

Table 1
Code
Lactobacillus Gardnerella and Curved Gram- Score
morphotype Bacteroides variable rod
morphotypes
4+ 0 0 0
3+ 1+ 1+ or 2+ 1
2+ 2+ 3+ or 4+ 2
1+ 3+ 3
0 4+ 4




nmor photypes 4+ 0 0 0 3+ 1+ 1+ or 2+ 1 2+ 2+ 3+ or 4+ 2 1+ 3+ 3 0 4+ 4
WO 03/ 038068 PCT/ SE02/ 01704 17 Codes O to 4+ are based on the average
nunber ofwores/oganrs sns wit h that norphotype per oil inmersipon/SE0BOTN4 1+, <1
present; 2+, 1-4 present; 3+, 5-30 present; 4+, > 30 present. A total
score is obtained by summarising the 5 scores for all three nDrphotypes.
The total score is in- terpreted as foIIoW§ 0-3, nornmal;

internediate; and > 7 , BV. Table Pat i no Gram stain on Gram
stain before studyJdes=q X& i e?frteerbaﬁ‘? 5?} i 47 dﬂ%‘% sec%n

i ng bacteria) §atr[ilalhs pertitocdthalt fndrghotZ i IpeCr B9 ifmekrHoh H5el@;0 1+6 8 4
78LO0 8914 8 A 12 8 14, 0 9LO
10 Bacteri al \fagl nlbessles%vva?)not det ec%gsﬁlln the% 3]ﬁ;‘;p8rtellseer]?fs that @usﬁg t he
tanpon with theresant ¢ Adiak g otirre 1is obtained by summarising the

5 scores for all three morphotypes. The total score is in-

terpreted as follows: 0-3, normal; 4-6, intermediate; and

27, BV.
Table 2
Patient no Gram stain Tampons Gram stain
before study (L = lactic after the
start acid produc- second men-
ing bacteria) | strual period
1 7 L 0
2 8 L 0
3 9 7
4 5 4
5 10 0
6 8 4
7 8 L 0
8 9 4
9 4 L 0
10 8 4
11 8 4
12 8 0
13 8 L 1
14 0 5
15 9 L 0

10
Bacterial Vaginosis was not detected in the 6 pa-
tients that used the tampon with the lactic acid produc-
ing bacteria. Furthermore, the results show that the lac-
tic acid producing bacteria were still present in the va-
15 gina after the second menstrual cycle.
Furthermore, these results show that a relatively

small number of administered bacteria (approximately 10°



ing bacteria. Furthernore, the results show that the lac- tic acid

produci ng bacteria were still present in the va 15 gina after the second
menst r ual woyslossoes-ur t her nore, these results show that a recatSpepbyo4 smal |
nunber of adm nistered bacteria (approxi mtely 103 WO 03/ 038068

PCT/ SE02/ 01704 18 cfu) are enough for a conpl ete vagi nal col onizati on and
establ i shnment during nenstrual discharge a8 the bacterial strains

according to the present invention. Additionally, the hacterial strajins
according to tHe) 525 &RGHIG t3 GPRARE XA Cfg"r?égl%tl&rbﬁélrcil es to
t he vagi nal muestksh esHniearte sduBxammen st riEdl ahisdtamyge arfd st dddtshmendt  of
|l actic acid produci ng bacteri v%%: n{%[ .pi.st.ration Four healthy
wonen with no %/%%?ln%sf g‘%:conpﬁtcglldrﬁas&gg{ehcﬁ Iérlntg%rr?é\}gégctnlr)oﬁ'si ng approxi mately
103 cfu lyophili sedﬁ\dl_bjct—iszélrlila/,oft116héDasrritmiJ4_'$'s1 mr@lt,nﬂ_ﬁ_cmrd_m%g,? [he113,
and LN 40 sdurpng.dhei fn o iy dipstdual difehaiass d idihfefsred itQd of

12-18 nont hs. "Vagi nal sanples fromeach of the wonen were evalu- 15 ated
after said testhperadar eIy SBEY3MRS and Pedi o- coccus strains found

in the sanpl espxis] é dentadi el st eh RAPR & RasidicsAnfsrpd 1d£ eth ol o rarqahi ¢
DNA) as described.in, an(*gée 10. LN 01 and j_N 13 were identified in two
of the vagi- Z%r?l%ﬁ‘cgg%aplf% o Sy AR L‘ﬁ%’hldu\ﬁa%réf%lecfﬁi fied in one of
t he vagi nal sanpl esFodr dmaslailty wemem wiN 2 haanthdiMad9 auerrd aiott S dersd fi ed
in any of .the i.nal aﬁg@g s fr | Mﬁﬁn' 5 - _these
results m'ltg?ht %%%IQ%C en se%aé dﬂgga%?’lelﬁ?a olloiasc{aé mgﬁpg?lg?gﬁgtaoggczmnan
di splayi ng a tewsla gt vidy retirding £Nidlh d-'l‘{qogr}mILN/a‘bﬁrnéiN pH 3 LR LNy | |
not grow substantd@liyg dieneyefon gt Aact elisthepd deradnigd-er ed
to a worman dlsp‘léggl ng a di sturbed 30 vaginal flora of m croorgani snms, LN 23
will initially ¥3 b3 st 4P PtHvi de a favourabl e environnent for the
Vaginal samples from each of the women were evalu-

15 ated after said test period. The Lactobacillus and Pedio-
coccus strains found in the samples were identified using
RAPD (Random Amplified Polymorphic DNA) as described in
Example 10.

LN 01 and LN 113 were identified in two of the vagi-

20 nal samples from said women.

LN 40 was identified in one of the vaginal samples
from said women.

LN 23 and LN 99 were not identified in any of the
vaginal samples from said women.

25 An explanation for these results might be that, when
said bacteria pool is administered to a woman displaying
a healthy vaginal flora with a normal vaginal pH, LN 23
will not grow substantially. However, when said bacteria
pool is administered to a woman displaying a disturbed

30 vaginal flora of microorganisms, LN 23 will initially es-
tablish and provide a favourable environment for the
other bacterial strains (LN 01, LN 113, LN 40, and LN 99)
to grow in.

It shall also be noted that individually differences

35 exist with regard to the suitability of a specific
strain, and/or specific combinations of strains, to es-

tablish and grow in a woman’s vagina.
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results pr eserar&s:i N 2T3ab,b&e3 showddwsat wattH &@@ar@%oofsttalmmagt erfi ariar e

still viable after, 12 Or(,[)nt S at _ 15 r—.18 ' rtther nor e, h% ﬂ%Lit
10- 20% of t he Pactdry &V & FH9FH RA%H zﬁﬁjesr Ofggrﬁ)n(tlhs at a}%&
Furt hernore, tdtesedact€rd®®.were al so anal ysed ac- cording to APl 50CH, and
results obtained fromthis Table 3
Time af- Viable bacteria [cfu/g]
ter ly-
ophili-
sation
[months]
LN 40 LN 113 LN 99 LN 23 LN 01
0 83 x 10°|224 x 10*° {33 x 10°| 290 x |20 x 10°
10°
12 47 x 10°|192 x 10*°|14 x 10°| 272 x |19 x 10°
(~57%) (~86%) (~42%) 10° (~95%)
(~94%)
78 22 x 10°| 46 x 10° | 6 x 10° | 155 x | 2 x 10°
(~27%) (~21%) (~18%) 10° (~10%)
(~53%)

The results presented in Table 3 show that at least

40% of the bacteria are still viable after 12 months
-18°C. Furthermore, at least about 10-20% of the bact
are still viable after 78 months at -18°C.

15

Furthermore,
cording to API 50CH,
analysis indicated that the strains LN 40,
IN 23,

and results obtained from this
IN 113,
20

at

eria

these bacteria were also analysed ac-

LN 99,

and LN 01 preserve their genetic profile for at

least 78 months during storage in lyophilised form at

-18°C.



anal ysis indicated that the strains LN 40, LN 113, LN 99, 20 LN 23, and LN
01 preserve their genetic profile for at least 78 nonths during storage in
| yophi | i swo iBosswsat - 18C. WO 03/ 038068 PCT/ SE02/ 01704 2@cmsephii7ised
bacteria (LN 40, LN 113, LN 99, and LN 23) were dispersed in Akosoft(r) 36
(from Karl shamms AB) and evaluated with regard to stability of viability
over longer periods of storage (i e sheIEOIife) at about 8C 5 and 22C,

respectively. Table Vi abl e hact prepa
[ week/ mont hs] +8C 42’2@1]&%35%;33 S(b I\{l ekl'é\T fﬁ%q\{]Q X
1010 (-75% (-BE3%werke AispeddED ih A’kos 036(-(fi:%n ({aﬂ%ﬂaﬁms 2B0 x 1010

6 x 109 (-17% 55 010
1.0 x 100 (- 50% Tohuhed 1N Fibae ot MR opsffliiey Se
results pr eserﬂtceda&m pPrabil s ath @ adwae abiow S&E’—lfldl?@)o Gft tahoWad’€ria are
still viabke qﬂkgguﬁg nggg?gcggvg@y Furthernore, about 4% of the bacteria
are still vi- able affer nonths at roomtenperature, i e 22C. Simlar
results were obtained for a IyophlllsedT%%k t®ria pool conprising al
bacterial strains according to 15 the invention, including LN 01. WO

03/ 038068 PCT/ SEQ2T 01704 21T

Time after Viable bacteria [cfu/g]
preparation
[week/months]
+8°C +22°C
0 3.5 x 10%° 3.5 x 10%°
1 week 2.7 x 10%° 1.9 x 10*°
(~75%) (~53%)
1 2.5 x 10*° 1.3 x 10*°
(~71%) (~37%)
3.5 2.0 x 10*° 6 x 10° (~17%)
(~55%)
6 2.4 x 10%° 3.9 x 10° (~11%)
(~68%)
9 1.8 x 10*° 1.0 x 10°
(~50%) (~2.8%)
12 1.7 x 10*° 1.3 x 10°
(~49%) (~3.7%)

The results presented in Table 4 show that about 45-
10 50% of the bacteria are still viable after 12 months at
8°C. Furthermore, about 4% of the bacteria are still wvi-
able after 12 months at room temperature, i e 22°C.
Similar results were obtained for a lyophilised bac-
teria pool comprising all bacterial strains according to

15 the invention, including LN O0Ol.



Exanpl e 4: Preservation of genetic profile upon repeated cultivation for
bacterial strains LN 40, LN 113, LN 99, LN 01, and LN 23 The bacteri al
strains (WNo0d@3s0k8N 113, LN 99, LN 01, 5 and LN 23) were regsabEa7y4
cultivated 10 tinmes and there- after evaluated with APl 50CH. The
fermentation pattern of each bacterial strain (see exanple 9) were
preserved after the repeated cultivation2lThus, the results indi- cated

t hat said bacteri al stral ns reserve th enetic 11(_) rofil e upon repeated
LTt vat fon ot o | pine SLRRTL Y Il do B et Cimvrd, H e 2% N
40, LN 99, LN dﬁBt;lxk&\tfc&; ol Ba¢ Odrilal o tona des JaV d @esiy edl 3 heklpeut i ¢
ef fect, vagi- ﬂglé Iﬂérﬂﬁt éed | yophi |l i sed bacteria should start to 15

i

gr0W|nthe vaglna nat Teast 4 hours fromthe tinme of
admi ni stration. Thétebsmdreacial aptiacials ddasi40y, IOD)1 Mias I ur ddY &1, 620

nm for | yOBN |4:88d 1pact erickd LAAD: IN 1131 LNA%a L Shedinthd N iiihe added

to sterilised I\/RS roth Two_types 20 of experinents (see fig la and | b)

were performedftr Oe‘Oaillgat}%dh‘itil? Jof ARG i S Rt 1T P EWRS

Br otﬂ ang é?cbﬁ fcH hbactth sielr S&!’d}d‘hMﬁS ghd whednplid ) 3vdde qdfhstelafwd MRS
r ot an

, I hi I i sed bacte e added o broth i n anount
whi ch resul tedaﬁl‘h - STTEHE ocfu V%]praot)don 3‘ e‘Ooresl’?‘n]gc cd\%‘f
cont ai ni ng the:aedme:ﬂmxctﬁlch kmhcﬂ;mr}a]sm:mam ear;ﬂsa&:te\(h aihémcgﬂrcéttm
absor bency swa E)ga@ V, i 0.+ ohh. 30 As can be seen in fig
| a and beo gp acteri off Ie%%l\n%?%}&ela aE)tQLct erial strain (LN 40, LN 113,
LN 99, LN 23,Exaiplel 91, Bacét:e@ebﬂ \EIGIth PregRE Favd LAtttk strains

strains start e 4y owwddi natideasty 2hours fwrgihermore, the generation
time of each bacterial 35 strain. is about 20-25 nin. Th the bacteria

grow faster than (hpHROGENS2ihidas it P HRAtr b I G- i SRDF  t he
herei n descri hefl 1iseadihirhe dxeed erfaphi0 B 038066 RCTHEROA G4 to

15 grow in the vagina within at least 4 hours from the time
of administration.

The absorbency (optical density, OD) was measured at
620 nm for lyophilised bacteria (LN 40, LN 113, LN 99, LN
23, and LN 01) added to sterilised MRS broth. Two types

20 of experiments (see fig la and 1b) were performed:

a) 0.01 g lyophilised bacteria were added to 3 ml
MRS broth, and 100 pl of this dispersion was diluted with
3 ml additional MRS broth, and

b) lyophilised bacteria were added to MRS broth in

25 an amount which resulted in an absorbency of approxi-
mately 0.100.

The cuvettes containing the above bacteria disper-
sions were placed at 37°C and the absorbency was measured
every 15-min for 10.5 h.

30 As can be seen in fig la and 1b, the bacterial
growth for each bacterial strain (LN 40, LN 113, LN 99,
LN 23, and LN 01, respectively) is rapid, and all bacte-
rial strains start to grow within at least 2 hours.

Furthermore, the generation time of each bacterial

35 strain is about 20-25 min. Thus, the bacteria grow faster
than uropathogens, which is very favourable in view of

the herein described use of the bacteria.



22 In addition, it is known in the art that a conbina- tion of different
bacteria may abbreviate the generation time of a bacterium resulting in
even nor ewoapiossobact e- rial growth. Furthernore, since difecarsent/ogpeci es of
lac 5 tic acid producing bacteria have different fernmentation patterns and
characteristics, it is preferable to use a conbination of different
bacterial species. It shall be noted that 22 conbi nati on of freeze dried LN
40, LN 99, LN 113, LN 2 and LN Ols art to gr. 10 wi thin . _thus at

| east 25% f ast er tthatcﬁgttJ]% ré= é%can alﬁ’ct%ﬁtal sct e
Exanpl e 6: Abitidry ¢ dJnﬂ"lﬁemetntgrmaMtfenfa urrayp&thmgs/rnsatme:kmjrgmsﬂadﬁdrhl s

exanple is to show that ri

and LN 01 is 1 evenpﬁaorlgae P‘%n?’velaevvl ln(%Jgard %0 |w%€1t| r%l grovvt

ur opat hogens tiveal emcdwtof. R theomentical sincs bl ifaant dnsw et I]e?é?t‘l c
aci d produei ng facterd apfcg?itk@lﬁcfséaﬁcd:é’ﬁsa e geneusdit addegh 1@ drel ted

sterile, buffered agar medi um such as MRS agar. The nixture obtained
was poured i R ELPER ra}n‘%llcskfﬁl(@tg?f%ﬁﬁlclslaﬂd: e RisteTaRle 92 éFS # such
a way that the@@imddxduret 20Mierdeawirittabelt shaands omthe bottom of
t he di sh at one si of t e .di sh out 11 rrm t the 05|te of
the dish, as 25 sh (fesn ﬂzll”c?p?[ataho gtoﬁ%efsﬁ (?ed to
a nelted steriNeo bLLfN &a%®d Ia‘galrll?rmdeJrﬂB,SLde asv \KRB S(ti\ﬁldi gto @IDW BI I e)
agar. Thi g0 XLun yas PO ahah JOB Aled AARNE diselPsGL solidlifd ed

a and this

agar corrprlsmg sal'd Tacti'c acid cteria, ‘as shown in Fig 3,
agar m xture 3Wigeed dla eadoar ey sl |E’di1f%1n -The lactic acid bacteria and

t he uropat hogemn g éhewlaﬂﬁr eyttt -3 for @Q%Ht]’?o’]géhs Two
distinct zones, 4 and b5, en seen in_.the d| sh og bov& 35 as

shown in Fig 4. Inh% HL}rlpﬁsez this wrampdFatifo
grow. In the seconsbdonref I,N t4re, l1actiid, amcbmaau\erzaa head iTRhidai tied growth

of the urggalfu%%n ‘more effective with regard to inhibiting growth of

uropathogens than each of the bacterial strains taken

alone.

The lactic acid producing bacteria to be tested was

homogeneously added to a melted sterile, buffered agar

20 medium, such as MRS agar. The mixture obtained was poured
into a Petri dish (& 90 mm) 1 and the dish was tilted in
such a way that the agar mixture 2 only reached about
1 mm from the bottom of the dish at one side of the dish
and about 11 mm at the opposite side of the dish, as

25 shown in Fig 3.

The uropathogen was homogeneously added to a melted
sterile, buffered agar medium, such as VRB (Violet Red
Bile) agar. This mixture was poured on top of the above
disclosed solidified agar comprising said lactic acid

30 bacteria, as shown in Fig 3, and this agar mixture 3 was
also allowed to solidify.

The lactic acid bacteria and the uropathogen were
thereafter incubated at 37°C for about 24 h. Two distinct
zones, 4 and 5, were then seen in the dish 1 from above,

35 as shown in Fig 4. In the first zone 4, the uropathogen
had been able to grow. In the second zone 5, the lactid
acid bacteria had inhibited growth of the uropathogen.



WO 03/ 038068 PCT/ SE02/ 01704 23 The ability of the lactic acid bacteria to
inhibit the uropathogen can be quantified by neasuring the length L of
the secomd020/088068 i.e. the inhibited growh zone 5. An emcarsepzaciiogen E
coli (EPEC) strain was used in 5 this experinent. The length L of the

i nhibited growth zone was within the range from8 to 22 mmfor each of the
bacterial strains LN 40, LN 113, LN 99, 2N 01, and LN 23. However, the

bacteria pool conprising LN 40, LN 113 10 LN 99, LN 01, and .LN.23 gave a
length L of the inhith tag‘?tihjgt%yﬁtjﬂ %ia&‘tlﬁ?ﬁl aCkfifs 2 }%d‘&hé i pool
conprising alltlod dhepdaebeen rdal st raqiars: 1N e, byt MedS8)ring She IN@EL and
LN 23 is even npre eff i ng ach ba ial,, .stral akan e for
i nhi biting thgL g?fov&}hg o‘?géué%%a% oge%s,l'séa'cﬁglg% lq’I':I.llco ?é.& nce, ijzt%r?.és%'
preferabl e to use RAr@Emisrapahadgen FiabbactEEQl sinadimyvagcastedi gl to t he

i nvention. g G@[Pgté{éé_@i&&{t of bacterial strains LN 40, LN 113, LN 99, LN
01, and LN 23 20 The bacteria were characterised by both phenot%pi,c and

genot ypi ¢ net hods. B&ntRath M dhisol idgtidl b ech Suantdt izoRs dROMidEteri al
strains LN 40,tHd ddidge LNGP, 8 b Oz nandEdN X HThef siHeaaibesct(ddN A0, LN 113,

LN 99, LN 23, and LN 5 re characteri W t h rg. to cell
nor phol ogy, G% ajsrfsaio#[ %(i'l dT‘\'ﬁel]a%’da%\gt%%e’asr‘é\??oela!cﬁrbén.%’%h% strain LN 40
conpri sed Gram posiHoweyerat@iasmctrmga inm]l oagasiesimegdiN Vid,, LN 113,

”0”'Spore'lfoorfﬂl\'ﬂgg9,r0§krsé‘f‘p%d (@bosH g?ax?e M X4 i M DAGHE! | Wi &y
occurred as sin- 30°gle cells or inpairs. The strain LN 99 conprised
Gram posi ti ve, 9%t asene mefhatd ¢ Wi dase- negati ve, non-spore-forning,

rod-shaped (about fh@ MX Padredih Poddddidrds WY @ 10erurdied rstesi ngl e
cells. 35 The strain LN 113 conprised G am.posjtive, cat a|cf13ﬁ\f r13egiative,
oxi dase- negat i V21 iR = ot iy rotr- sll‘{\gpgegd' LN01, an 23718

even more effective than each bacterial strain taken

15 alone for inhibiting the growth of uropathogens, such as
E coli. Hence, it is preferable to use a combination of
said bacterial strains according to the invention.
Characterisation of bacterial strains LN 40, LN 113,
LN 99, LN 01, and LN 23

20 The bacteria were characterised by both phenotypic
and genotypic methods.
Example 7: Microbiological characterisation of bacterial
strains LN 40, LN 113, LN 99, LN 01, and LN 23

The strains (LN 40, LN 113, LN 99, LN 23, and LN 01)

25 were characterised with regard to cell morphology, Gram
stain, oxidase and catalase reaction.

The strain LN 40 comprised Gram-positive, catalase-
negative, oxidase-negative, non-spore-forming, rod-shaped
(about 0.9 pm x 3-10 pm) bacteria, which occurred as sin-

30 gle cells or in pairs.

The strain LN 99 comprised Gram-positive, catalase-
negative, oxidase-negative, non-spore-forming, rod-shaped
(about 0.9 pm x 1.5-2.0 pm) bacteria, which occurred as
single cells.

35 The strain LN 113 comprised Gram-positive, catalase-

negative, oxidase-negative, non-spore-forming, rod-shaped



WO 03/ 038068 PCT/ SE02/ 01704 24 (about 0.9 mx 2 m bacteria, which
occurred as single cells or in pairs. The strain LN 01 conpri sed

Gram posiwDwa/038va8 al ase- negative, oxidase-negative, non- PparSEei/oNm ng,
straight 5 or slightly curved rod-shaped (about 0.8-1.6 pmx 2.3-11 m
bacteria, which occurred as single cells or in chains. The strain LN 23
conprised G am positive, catal ase- negatiee, oxi dase-negative,

non-spore-fornm ng, round 10 shape 0 about 1 acteria, which .occurred
as single cel (@t iGh DA} £ ZE%'é‘ﬂp(b@Cé"er%BS i ?“al?(‘fcdﬁfﬁdera AFAALSs of

bacterial stredinss LAY 4 ;ial\ir]s’lﬁ LN 99, LN 01, and LN 23 Cultures were
grown on MRS_agar (ETF?_%'& rar%n (])Lf)N fog{ c]b5m 2r41sh datG 37Cﬁl¢rlsq%rlvaena%ra% l%se-

conditions. The pr racts “an rot€in ge
el ectrophor esirsega(tSD&PA!ﬁ)dafmeﬁmtme?d GlﬂnﬁPCB@G\ﬂTZM"LlW@,I e toifadyti t y

with the proto aﬁq,% at or s frar
M cr obi ol ogy ni verili?%)ly}} ent (Pot, B, 20 \}*Eh%b@mjrgb Y ngglr:@{ ers, >§K

Anal ysis. of eIt ressHor®Etd c W @Qﬁlg‘%i?ﬁdsrﬁsprﬁ)‘tf@%? fqeﬁldesr Y5 RS, Cheni cal

Met hods in Pregkaryotic Systematics, M Goodfellow, and A G O Donel |
(eds), J Wley & Sons, Chi chester (199 e, nornmali ed and digiti sed
protein patterns wor¥ I "ﬁ%sﬁi@ fﬁ'}fpcﬂ &%ed SH a% )
ref erence prqied;eﬂslvm td}echfﬁ\Ardﬁaaﬁase (rReceruere -1fX49) 1rfg),r yale)Uke’ 508 LN

113, LN 9 a d t
refer ence%Br ﬂ? (?h Md%@gbgéégg %hu‘gﬂﬁyééoé(%ggﬁ%&%e %%rrl A LN
40 was found t@elblesb (mg i pdverspeci es Lact obaci | | us j ohnsoni i

Lact obaci || us gasserd .o Thenstpabs L 09 yeses uiieh 191 Deb oG dether SpECi es

Lact obaci | | us The strain LN 113 was found to belong to the
speci es 35 Lagtobhes | ilis? asky JshbspLNh%ﬁmcflelsoLTr?él%tIr%l%? LN 23 was found

to belong to the spACi@Sres were grown on MRS agar (Oxoid CM361) for
15 24 h at 37°C under anaerobic conditions. The preparation
of cell extracts and the protein gel electrophoresis
(SDS-PAGE) were carried out at BCCM™/LMG in conformity
with the protocol established by the Research Group of
Laboratory for Microbiology, University Ghent (Pot, B,
20 Vandamme, P, Kersters, K, Analysis of elctrophoretic
whole-organism protein fingerprints, Chemical Methods in
Prokaryotic Systematics, M, Goodfellow, and A G, O“Donell
(eds), J Wiley & Sons, Chichester (1994)).
The normalised and digitised protein-patterns were
25 numerically analysed and clustered with the reference
profiles in the BCCM database (December 1999) for LN 40,
LN 113, LN 99, and LN 23. LN 01 was analysed and clus-
tered with the reference profiles in the CCUG database
(January 2001) .
30 The strain LN 40 was found to belong to the species
Lactobacillus johnsonii or Lactobacillus gasseri.
The strain LN 99 was found to belong to the species
Lactobacillus fermentum.
The strain LN 113 was found to belong to the species
35 Lactobacillus casei subsp rhamnosus.
The strain LN 23 was found to belong to the species

Pediococcus acidilactici.



Pedi ococcus acidilactici. WO 03/038068 PCT/ SE02/ 01704 25 The strain LN 01
was found to belong to the species Lactobacillus crispatus. Exanple 9:
Char act erwoaiBiossec®of bacterial strains LN 40, LN 113, LN 9€1/SEb/@304nd LN
01 using APl 50CH and rapid 5 1D32 strep The ability of the strains (LN
40, LN 113, LN 99, LN 23 and LN 01) to fernent different carbohydrates is
shown in Table 5. The tests were carried26ut by neans of APl 50CH and API

rapid |1 D32strep at Cln acc ce wt nuf act ur,
instructions. For t ?Lé\]d V25 f?’f“é"% E’fé’t\;?e % % %ﬁ%ﬁec 5§ rapid

| D32st r ep, thaJa%FHobaEzﬂﬂ-lusesm:Ispas:mnm dered nore reI i abI e. The resulting

fermentation pﬁgtﬁﬁgs é/ver&e Ot?élelds%gl%n I J¥ e UG dat ahase thd‘n ghest

dat abase scor each straln confirned t res ts fromthe
above- descr i belel ahkl y i {SDSIPACE a0 larvd g s%P%ﬁWH PR IEERIE whi ch
respectiveshactgss ale,sfpcies said strains are belonging. Furthernore, the
reaction with rhamose confirned. 20 that the stral n LN 113 bel o gtt
1RCERs Bt ween

speci es Lact obaci | -TheySRidddiy Qihdher iihaddds. Wodéve™™N ddrpa
LN 40, LN 99, 4N&d8, 1N Ld\_i Z&Carﬁbﬁ:dhér&l dﬂmmmu \oei nhohgnttatyere ist rsdiowsy of

each bacterial CI%JG 51T og;t%c; 22T ?PClI:UG
32235T, and, dd)épag%ﬁ% 5 ve y She squd: Tn%(]:aant cfz erences
for all strai rs0GH Nt ARIN I]aﬂ;&,d LJNJBMJTGIH\IEQ:B 37§ﬁdlDNa0$PIWﬁtlher wghhd to
fermentathgn pals rltlaei{ﬂ‘fsact!tg%e-&a'@ & et AENGILS Al R 6aGh107% Qe red, 2

30 denotes the occurrence ue reaction, 3 denotes the occurrence of

a reaction, 4 defredatnesitARY &P angt pomi d dABASiFePand s ddot es
the OCCUITencesgdy ARt S5 it IRARld obre3T B H3/38068 PCT/ SE02/ 01704

The resulting fermentation patterns were searched
for in the CCUG database. The highest database score ob-
15 tained for each strain confirmed the results from the
above-described analysis (SDS-PAGE/cluster analysis) with
regard to which respective bacterial species said strains
are belonging.
Furthermore, the reaction with rhamnose confirmed
20 that the strain LN 113 belongs to the species Lactobacil-
lus casei subsp rhamnosus.
However, comparisons between LN 40, LN 59, LN 113,
LN 23 and LN 01, respectively, and type strains of each
bacterial species (CCUG 314517, CCUG 30138", CCUG 214527,
25 CCUG 32235%, and, CCUG 44117 ¥, respectively) showed sig-
nificant differences for all strains (LN 40, LN 113, LN
99, LN 23, and LN 01) with regard to fermentation pat-
terns.
In Table 5, 1 denotes that no reaction occurred, 2
30 denotes the occurrence of a vague reaction, 3 denotes the
occurrence of a reaction, 4 denotes the occurrence of a
strong reaction, and 5 denotes the occurrence of a very

strong reaction.

35



26 Table 5 LN 40 LN 99 LN 113 LN 23 LN 01 API 50CH Control 11111

Gycerol 11111 Erythritol 11111 Darabinose 11111

L- ar abi nowe 03/0380485 1 Ribose 1 55 5 1 Dxylose 1 5 1 5prtT/dE0Xxyi7ose 1 1 1

11 Adonitol 11111 (3-nethyl-D-xyloside 11111 Galactose 4555
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N-acetyl-(3-glucosamine 1 1 2 11 dycyl-tryptophan 1 1 1 1 1 Hppurate 1
1541 dycogen 11111 Pullulan 11111 Mltose2 5115
Mel i bi osewb 03/038088 1 Mel ezitose 1 1 2 1 1 Sucrose 5 5 1 PCI/SERx/en7ebi nose 1
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Tagatose 31 311
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anal ysed wi t he1RAPD t(-Ranrdanm Anpl i fied

bY,

hor é,
Pohy

N3,
he bactleri al

t
r phic

all

TN OT
S
)1 Th

USTg T
tratns
s 1ted

EAnadom
werke.

i's

descri bed by, “for_tmstance, WITians,
(1990), and hd¥PPpFad¢i ously been used
10 but al so faniygeq mappi ng, popul at

anal yse taxononii and phyl ogenetic r

A Practi cal .

Chapter 11, | RlaiPs@ss (1995). 15 Repr
products mererkgggg£%ted usi ng a shor
3") under |ow stringency condition in

resulting arrMedenroge thereafter ana

J

[
P

G

oniangf yses,
el at i on higs (
D).

pduei bl
oLi gonucl eot

yséd b

to

al, JNucl

7AYo
etett s
epiden
Vélfh,

05 RES
tratn d
i ol ogy
J, t
£ N

lL.or
Ot

A

hnigue

8"
i ver sit
ancdi to
I,:FCR

R

ad
\eav)

b531
Y,

e asray

(

Pol ymer
v gél ¢

ad—T-ay
s of st
i de pri
ase Chs
| ectrog

rain sy
nmer g
in Read

horesi 4,

ecific
IIA
tion).
and

CAAC
The

conpared WO 0%!%%&968 PCT/ SE02/ 01704
speci es, whi ch had been

L-arabinose

D-arabitol

295to

1

1

typg st
1
1

raips d

1
1

f egch

1

1

bacg eri

1

1

al

Methyl-B-D-glucopyranoside
Tagatose

f-mannosidase

Cyclodextrin
Urease

Hemolysis

Example 10:
LN 113, LN 99, LN 23,
Polymorphic DNA.

Furthermore,

with RAPD (Random Amplified Polymorphic DNA). This

technique is described by,

et al, Nucl Acids Res,

18:

for instance,

6531 (1990),

Willians,

and has

Characterisation of bacterial strains LN 40,
and LN 01 using Random Amplified

the bacterial strains were analysed

J G,

previously been used not only to detect strain diversity,

10

but also for gene mapping, population

epidemiology and to analyse taxonomic

relationships (Welsh, J,

Approach, McPherson, M J, Hames,
IRL Press

Reproducible arrays of strain specific products were

eds Chapter 11,
15

et al,

B D,

(1995) .

PCR 2:

analyses,

and phylogenetic

and Taylor,

A Practical

G

generated using a short oligonucleotide primer

(5 “ACGCGCAAC 37)

(Polymerase Chain Reaction).

R,

under low stringency condition in PCR

The resulting arrays were

thereafter analysed by gel electrophoresis, and compared



subjected to the sane treatnent. The results fromthis analysis are
summarized in fig 2. 5 Lane 1 is L fernentum ATCC 14931T, lane 2 is LN
99, | ane WO0I03/088068 i spat us, CCUG 44117T, |lane 4 is LN 01, picars®o%o0i784 a 100
bp nol ar weight marker, 10 lane 6 is LN 23, lane 7 is LN 40, lane 8 is L
gasseri, ATCC 19992T lane 9 is LN 113, and lane 10 is L casei ATCC 4646T.
15 In fig 2, major differences betvveen the&sdsbacterial strains according to
t he present |nvent|on (LN 40, kﬂeI;g\l 3,, LN 99, LN 23,. and NCng]) and the

respective ty 'bRs e B eSS 5%l at es
to a conposi tlmjédﬁemrww{amaﬁneartcvecﬁtmmﬁat ment of infections of t he
urogenital tract, I’ISI | east. .one of S |d ct Srg ns (LN
40, LN 113, LN 99 ; Oé‘f?.)sthlﬁreafn léfﬁai esglglnnrq)a{ozg'l |éonq{conpr|ses

all said 25 stﬁjaglr% i e straln LN 40, strain LN 113, strain LN 99, strain

LN 01, ‘andestrain LN g3.9 The Lccym%&em iSrde afseyAbly fornulated for
vagi nal adm nistration, such a suppository, capsule, pills, tablet,

suspensi on, spray, gie ?ch@arﬁN p‘%ﬁ/\oder or any 30 other form of vagi nal

insert, which may chﬂglgselg:qn\beﬂsﬁatqiml qhay meceut™, cal exci pients used in
the art. Addi- ti Ona]rﬁ%e t he ;r)%isent i nvention describes a sanitary ar-
ticle, such as fe it ‘products (e g tampons, sanitary napkins,
panty liners, et dandimper s lad b nB8 scomtdimggric ensgkaads, for prophyl axi s
and/ or treatnent of,_jnf C%%@%ﬂ the urogenital tract conprising at | east
WO 03/ 038068 PCT/ S 0: one of said bacterial strains (LN 40, LN
113, LN 99, LN 01, lamsd LN2PN 40,

lane 8 is L gasseri, ATCC 199927,
lane 9 is LN 113, and
lane 10 is L casei ATCC 4646".
15 In fig 2, major differences between the bacterial
strains according to the present invention (LN 40, LN
113, LN 99, LN 23, and LN 01l) and the respective type

strains can be seen.

20 The present invention also relates to a composition
for prophylaxis and/or treatment of infections of the
urogenital tract, comprising at least one of said bacte-
rial strains (LN 40, LN 113, LN 99, LN 01, and LN 23).

Preferably, the composition comprises all said

25 strains, i e strain LN 40, strain LN 113, strain LN 99,
strain LN 01, and strain LN 23.

The composition is preferably formulated for vaginal
administration, such as a suppository, capsule, pills,
tablet, suspension, spray, gel, cream, powder, or any

30 other form of vaginal insert, which may comprise conven-
tional pharmaceutical excipients used in the art.Addi-
tionally, the present invention describes a sanitary ar-
ticle, such as feminine absorbent products (e g tampons,
sanitary napkins, panty liners, e t c¢), diapers, and in-

35 continence guards, for prophylaxis and/or treatment of

infections of the urogenital tract comprising at least



Preferably, the sanitary article conprises all said strains, i e strain LN
40, strain LN 113, strain LN 99, 5 strain LN 01, and strain LN 23. The
sani tary WotBoB®es s preferably a tampon. Furthernore, thecprseEszomo4
invention describes the use of at |east one of said bacterial strains (LN
40, LN 113, LN 99, LN 01, and LN 23) for the production of a conposi 10
tion or a sanitary article for prophyl axi §0and/or treat- ment of infections
of the urogenital tract referabl bact eri y, Ot
bacterial di sdttfer® ’irr?altdn%%f:a Jﬁaa NSOV ST | e pr reig\gn]tsl \}@tglgdnrﬁr

descri bes a nmethothnd 5.N @3)pr ophyl axis and/or treatnent of infections of
the wurogenital tr aI rd i-AQsi t

bacterial di sorder%:t fter%rea b:% \?:%%erl:tl rﬁjata\él%gacgit(:Zé C%ng;o sai glbact eri al
strains (LN 4tuaNms3,1 IeN EQQCaJLIl\I LN) B0 arid0aN 3N 15 g ditra iy Idufihi st er ed

in a therapeutdy &0 £alyt o ef fard iae-amun A0 prevent, alleviate the effects
of, and/or treat a m crobi ‘al |nfect|on The b terlal strains are

preferably adm ni sttt Ya Wi {FoPr Sharatidh Slt@®°% sani tary
article, nost pr ef enatjhe renoreg Madie p?c’éslemtsummldnheietmtmdsaltk&t naens LN

40, LN 113, ga}%’ﬂﬁ%as%]‘ onaend E‘Nald Soho thog aelI ls% a1 Opfbl\} 4‘5‘0S \Ml\{ {}13r egard

to: - ablllty? growt ur opa ens ng a 'rapl

bacterial grovitth)9%80 LN &l /| |8tryd tI(N &3 orficxe tdred pe:sxdamms:m iaf \A VOSSR -

vagi nal adgi nistratd,on, '5&&1 nstgdyal r@p?ﬁ}l%rﬁ% ard AR RiAd Ay of
bacteri al viabi |ty upon yop I sat1 on and over | onger periods of storage

(shel f 1ife), mefd g6 mfm«“éslémﬁatqfoﬁftﬁ WaRanic 3 SMA ugtie hesedtred

cul tivation anghddeM¥0.vaiiddierdmye ardh et dratrsdeddi St i stsrdire ial so WO
03/ 038068 PCT/ E02/ 01704 31 favourable in view of econom cal aspects.

e vagina.
Moreover, the present invention describes a method
15 for prophylaxis and/or treatment of infections of the
urogenital tract, preferably bacterial vaginosis or any
other bacterial disorder in the vagina, wherein at least
one of said bacterial strains (LN 40, LN 113, LN 99, LN
01, and LN 23) is vaginally administered in a therapeuti-
20 cally effective amount to prevent, alleviate the effects
of, and/or treat a microbial infection. The bacterial
strains are preferably administered using a vaginal for-
mulation and/or a sanitary article, most preferably a
tampon.
25 In summary, the bacterial strains LN 40, LN 113,
LN 99, LN 01, and LN 23 show excellent properties with
regard to:
- ability to inhibit growth of uropathogens
(including a rapid bacterial growth)
30 - ability to colonise and establish in vivo upon
vaginal administration, even during menstrual discharge,
- stability of bacterial viability upon lyophil-
isation and over longer periods of storage (shelf life),
and
35 - preservation of genetic profile upon repeated
cultivation and in vivo.

Furthermore, these bacterial strains are also



Al together, these properties inply that the bacte- rial strains according
to the present invention are very well suited for industrial |arge-scale
pr oduct i owoaB/038068 consunpti on product (such as a conposit ipem/Sen2/6dm t ary
article) conprising said bacterial strains for prevent- ing, alleviating
the effects of, and/or treating a mcro- bial infection of the urogenital
tract. While the invention has been descriBded in detail and 10 with
reference to specific enbodi nents thereof, it . will be apparent for one
skilled in therafQuEHEe vt 0y Th&fBe i hetfiiS 4t ons can be made
therein without de-alparddtigedf,r arhadee mpuipant ized isgdpe thwer edfe bHs A0

03/ 038068 PCT/ SEQ2/ 01704 _ 3 : i at ﬁd i j f the
genus Lact o- bacT I%%r%%n$eazl%%l\ﬁ% tgzd hﬁge ﬁ;g C elq{speltr%l%l e{/qﬁw}t 5it
is selected frwsil heuirelf @onsidtstgl of tdrosstacesle drodustishngd laus
gasseri, LN 4 @gm’t m[ updgr Rs e rd 4y fr

Lact obaci | Pluso%%sei sulbcgrg rh,arr,ncoﬂ-1 sus hLLA\NéGlaBC,:, eposti _tcgg Cﬁ%\der nunbyer LMG
P- 20562, the SAFEIALOF FARDHHAT I9ALF SIRGATGAL N T 5T iREY THder 10

gurrber Lg/G P;fﬂ'ﬁﬁ,l,n%ll@vﬁil\éﬁ@ig’lz tﬂ'fe8|-e’i$ﬂeﬂita£d hidﬂ,USarQ:I/icSr ftrlaiaétSi.ng}_Nt Qdi,cro-
eposi ted under, nunpe P- 205 and the strain of Pedi ococcus

aci dil actici, eriﬁmz&n%ee‘%tols?rf ecﬂtouta?é djerfo%elﬂ?g:eal‘l L%‘%“ZOSSQ, or variants

t her eof havi ng esseaihiltd alHe igorargsipondiawy hevenctegyic kad/ior dpdreotly gingd
charac 15.teri sti,cs j r.al _;_/@-rﬁ- ee%g;e : j qr dj+7nat ed
Col | ecti OIJI'ES) of&ﬁ%r%%]?égfa%ésém@%n%m _ unccei | Olél%ﬁfna‘?{so %Ee'gqg{atg{lelrli al
strain of the bemerazsito-fyacne wkioklgbdinddie B thdhatg YaIeYs vi ng
characteris- tiies SONPIAS e 201 |ddry 1 wealOnirsd g andi wadabldeshi ng
in human vagi na upon vagi nal adm njstration during nenstrual dis- charge,
wherein sai d HERAEHRGI CXAT A1 | 8P idoris 46 RFRE WHHITShed i 1 the bacter | al
strain is still present in the wvagina after at |east two nenstrual cycles
fromthe tl|5ma



25 of adm nistration, b) preservation of genetic profile upon repeated
cultivation, and c) preservation of bacterial viability upon |y-

ophi | i satwornsmssdest or age of |yophilised bacteria, wherei nPCIBEat/ol7east 40%
of the lyophilised bacteria is still viable after at |east 12 nonths at
-18C. 3. An isolated bacterial strain according to claim 2, wherein said
bacterial strain is selected fromthe gré@p consisting of the strain of
Lactobaci | l us gasseri, 35 LN 40, deposit der nunber LM P-20560, the
strain of Lactobacillus casei subsp rh s, LN 113, deposited wunder
nunber LMG P-20562, the strain of Lactobacillus WO 03/038068 PCT/ SE02/01704

33 fermentum LN 99, C&P%ﬁé&%{%eﬁn%% o eir 5%1% %95%%%%353{%%% and

Lact obaci | l us cri spat us deposite nunber
the strain of WReildootcus PaﬁldlCOdCatﬂ icih aLN 23,Cc deod tied EndebynFiser LMG

P-20559, op 5 Mari ands dNIELHr g WH&H%&%{ P UM G RhNE

typi ¢ and/ or %en typli c characteristics, said strains were dep05|ted at
[

Bel gi an Coor dilrRttetPasil et iTRRsoH ML 48 ISRASSREomMnAeT) IRERSg0 1%, A
met hod for isag.atdayo Oftie kaciend df SlddidbaefillU} diescgenishdaatehari- | us

or Pedi coccus hav the abj tp co onlse and abllshed in a

human vagi na, rrﬂ'% simy tdr?éxf%tl (5& &t SPERSE) L gﬁﬁ%gtgeofsféa ole is

col I ected fromttrteivagf I rladctcﬂ:raauillafs & amoregre umi t ANa Sfor mEposidaEd mndeayi nal

flora of ;15 mgroql ac)ﬁé %@&ﬁ% ReoqucigRacteld a.a1L sel ected
sanple of ste

from the vagina l'actic acid produci ng bacteria
of step b) areatpige LdUIQur &FHQ?J\HGI@ atridera e LG R4 &8 nedicu st o-

20 viding at |gast; pPnse imQ]&tElactRridAll Hdi@lin, 1 2af, |R3sianR) piH-e
cul tured bacterial strain of stzgpgé\;) and/or a combination.of at |east two
a

bacterial st rnSBIPEE )P | §t eRTHSTS (T TR iy iy essen-

tially corresponding phenotypic and/or genotypic charac-

15 teristics, said strains were deposited at Belgian Coordi-
nated Collections of Microorganisms on 14 June 2001.

2. An isolated bacterial strain of the genus Lacto-
bacillus or Pediococcus having identifying characteris-
tics comprising:

20 a) ability of colonising and establishing in human
vagina upon vaginal administration during menstrual dis-
charge, wherein said bacterial strain is considered es-
tablished if the bacterial strain is still present in the
vagina after at least two menstrual cycles from the time

25 of administration,

b) preservation of genetic profile upon repeated
cultivation, and

c) preservation of bacterial viability upon ly-
ophilisation and storage of lyophilised bacteria, wherein

30 at least 40% of the lyophilised bacteria is still viable
after at least 12 months at -18°C.

3. An isolated bacterial strain according to claim
2, wherein said bacterial strain is selected from the
group consisting of the strain of Lactobacillus gasseri,

35 LN 40, deposited under number LMG P-20560, the strain of
Lactobacillus casei subsp rhamnosus, LN 113, deposited
under number LMG P-20562, the strain of Lactobacillus



col oni se and becone established in the vagi na upon vagi 25 nal

adm nistration of the bacterial strain to a wonan during her nenstrual

di schar gewogiaiossoeoman di spl ayi ng a di sturbed vagi nal fl oP&T®sE02/01704

m croor gani sns, wherein said bacterial strain or strains is/are considered
established if the bacterial strain or strains is/are still present 30 in
the vagina after at |east tw nenstrual cgéles from the tine of

adm nistration, and e) at_|east one bacteri strain of _s hat
di spl ay said aﬁﬁlﬂ?ef%/t‘{“b Y ot s eé?ﬂfltfeeéigﬁﬁl éfﬁi“]baﬁrFed‘MCII %D't%(?est’\t}agitﬁbe is
sel ected. 35 Sstsiretdd.acessadiiig i adispatdiscom sl nglepdairted herdest ep,

wherein at |east .one A & S ddy ed bacher isg%ra\é&tg %?agé%%%ﬁqggssgq_ﬁg)lﬂo4

34 strain of srfuenbb%s and/’or” @ cdnbi nati on acter
strains of stelaaics, INOFH | idsarhs BedA unstdroduadsor diMig B-@ 858 mF

conprisingsa fPr:=; L&l S8R o BRI Y dsd8ASTa 107 dHIRYdRBthg RIHeFUl S5
tured bacterial strain of step c) and/or a conbination of at %,east t Wo

| yophi | i sed bacfR¥¢ ANMMa| FRASYRIeFRAraqter igfdiGfat sf ishF @S 8T to
stability of hagiesiwvdd vr mdididry aqaminp Idsatdariand of alidrddor-of

| yophilised bacteria over |on erj.ods of storage, wherein said bac 10
terial viabil iﬁ'}”r%‘“%o?%i]d‘}er:gﬁ%s%%]e' if at least 40% of the bacteria have
a preserved vi abili4y upetHodphit iissrlatiiom arfd asthercageriefl tdtecdiyopti | i sed
bacteria - f t ﬁgﬁg 2 thS.o 05 CCOr gl qQ ; imb5
or 6 corrpraitosi %a é)élIgJ$qu’% er a}scglelpl,r{%\n/\h%feﬁer?lé‘{% ea{?gaﬁg%oytg{;ﬁl%k%lgéﬁ%}ﬁpure
cul - tured bacter¢alomigeaiandfbeganse ©staid/ighed donisi Autesh WIo1ina, | east

two |yophilisedfacterialersd radnswingptoegsd., is evaluated and sel ected as
to genetic stability upon re- peated cultivati

\ n. 20,8 A bacterial strain
of the genus Lact obﬁciarll?fsdifrrlqﬂecﬁad%@usl%é\ﬂﬁﬁcttﬁg AT tY'R 53 se
and becone es-ttadd ished vwdinsn it & agmea ldurtiasd usnsiagiala ldifdelvar gef
wher ei n tlig stnrlflci:rrloci)rsgé)rpj:tsanilsnlabl e using the nethod accord-

b) lactic acid producing bacteria are selected from

the vaginal sample of step a),
c) the lactic acid producing bacteria of step b) are
pure cultured in vitro in a suitable nutrient medium pro-
20 viding at least one isolated bacterial strain,
d) at least one pure cultured bacterial strain
of step c¢) and/or a combination of at least two bacterial
strains of step c) is evaluated as to its ability to
colonise and become established in the vagina upon vagi-
25 nal administration of the bacterial strain to a woman
during her menstrual discharge, said woman displaying a
disturbed vaginal flora of microorganisms, wherein said
bacterial strain or strains is/are considered established
if the bacterial strain or strains is/are still present
30 in the vagina after at least two menstrual cycles from
the time of administration, and
e) at least one bacterial strain of step d) that
display said ability to colonise and become established
in the vagina is selected.
35 5. A method according to claim 4 comprising a fur-

ther step, wherein at least one pure cultured bacterial



ing to any one of clainms 4-7. 25 9. A bacterial strain according to claim
8, wherein the strain is selected fromthe group consisting of the strain
of Lact obwoidsloemegasseri, LN 40, deposited under nunber PHABSRO20660, the
strain of Lactobacillus casei subsp rhamosus, LN 113, deposited under
nunber LMG P 30 20562, the strain of Lactobacillus fermentum LN 99, de-
posi ted under nunber LI\/G P- 20561 the strden of Lactoba- cillus crispatus,

LN 01, deposited u_nder nber 20558, .and .t.he st a| Ny of Pe |ococcus
acidilactici, iN®4$ © (’?ﬁ tcéd S RurEIP RS 1T oAk A s
t her eof 35 ha\bartg:easﬁsélntstaiailylsc@ﬁ esEendi) ngqoﬁmm@m@iwd/ or geno- typic

characteristics, sal d(% E&() i %t ‘é{%rc%r%?%%f't%e%l%ltlmv@ Q3 %%%%q%fg/fg@ﬂ 01704

35 Bel gi an Coordl nat'e ections croorgani sms o une 2001. 10.
A conposi tion ther rﬂmyl‘ﬁ&m‘—?léh@/torletaﬁéamt yophijlifsag.i sngreofCldhe

urogeni t al st ra&lre&%ﬂé‘ﬂ& %tt]:%lll’ﬁ%?t rég) Q) theRActLerdoibisdtaios of
according to any one of claims 1- A’ conposi |on ac gording to

cl ai m 10 f or mttati&pst &ﬁ”%&@’%ll&@rﬁ%lw . straifsy t| di% for
prophyl axi s argfgirudtentandl G oMt «of amfteﬁtsuumlo.ftyt h:ef wramg@mﬂaaj ir-act ,

conpri si ng at t one of  th acter.i al strai.n ¥ Q o
clainms 1-3, aok?ﬁglst N3IPR slé’nl ehziLr ylszfl %8 & cordn laﬁ cﬁ"al n(%%fg{l
formof a tanmﬂnteb&a:LvaeUselQﬁg ate digakst qfne;t(ﬁrm bétﬁtr@rllralsasltdr éqaﬁls ac-

cording tg,any. of; ]] a}JTrH:bl]lr?t&/ 8_LsD o%é(l%fe UCtiifon ¢ Ofe A CAROY i on

or a sanitary arti | axi s /or treat ment of .1 nfections of
the urogenitalthg é@eCtePSLa Lb?é’ea@cdmﬁsrﬂf"te@ MighhlEd ¥ PPy Rt i$3and/ or

20 treatnent ofi achel idlor Esitheon iatikesa baeierial atdi-s@rdetokn the
vagi na. 16. A nethod for pro t%;ltams and/or treatnment of in- fections of

the urogenital®t r&a@st vife | east one of
7. A method according to claim 5 or 6 comprising a

15 further step, wherein at least one lyophilised, pure cul-
tured bacterial strain of step c¢) and/or a combination of
at least two lyophilised bacterial strains of step c), is
evaluated and selected as to genetic stability upon re-
peated cultivation.

20 8. A bacterial strain of the genus Lactobacillus or
Pedicoccus having the ability to colonise and become es-
tablished in a human vagina during menstrual discharge,
wherein the strain is obtainable using the method accord-
ing to any one of claims 4-7.

25 9. A bacterial strain according to claim 8, wherein
the strain is selected from the group consisting of the
strain of Lactobacillus gasseri, LN 40, deposited under
number LMG P-20560, the strain of Lactobacillus casei
subsp rhamnosus, LN 113, deposited under number LMG P-

30 20562, the strain of Lactobacillus fermentum, LN 99, de-
posited under number LMG P-20561, the strain of Lactoba-
cillus crispatus, LN 01, deposited under number LMG P-
20558, and the strain of Pediococcus acidilactici, LN 23,
deposited under number LMG P-20559, or variants thereof

35 having essentially corresponding phenotypic and/or geno-

typic characteristics, said strains were deposited at



the bacterial strains according to any one of clains 1-3, 25 8 or 9 is
vaginally admnistered in a therapeutically ef- fective anount to prevent,
al | evi at ewols/osdobect s of, and/or treat a mcrobial infecticarsEodd170A net hod
according to claim 16 for prophylaxis and/or treatnment of bacteri al
vagi nosis or any other bac- 30 terial disorder in the vagina. 35

35

Belgian Coordinated Collections of Microorganisms on 14
June 2001.

10. A composition for prophylaxis and/or treatment
of infections of the urogenital tract, comprising at

5 least one of the bacterial strains according to any one

of claims 1-3, 8 or 9.

11. A composition according to claim 10 formulated
for vaginal administration.

12. A sanitary article for prophylaxis and/or treat-

10 ment of infections of the urogenital tract, comprising at
least one of the bacterial strains according to any one
of claims 1-3, 8 or 9.

13. A sanitary article according to claim 12, in the
form of a tampon.

15 14. Use of at least one of the bacterial strains ac-
cording to any of claims 1-3, 8 or 9 for the production
of a composition or a sanitary article for prophylaxis
and/or treatment of infections of the urogenital tract.

15. Use according to claim 14 for prophylaxis and/or

20 treatment of bacterial vaginosis or any other bacterial
disorder in the vagina.

16. A method for prophylaxis and/or treatment of in-
fections of the urogenital tract, wherein at least one of
the bacterial strains according to any one of claims 1-3,

25 8 or 9 is vaginally administered in a therapeutically ef-
fective amount to prevent, alleviate the effects of,
and/or treat a microbial infection.

17. A method according to claim 16 for prophylaxis
and/or treatment of bacterial vaginosis or any other bac-

30 terial disorder in the vagina.

35



