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APPLI ED ON ENDOVETRI AL H | SSUE | OB Tl SSUE) . Technical field
o Che' | yerpatne o o o AT oo re
endonetrium Analysis is or ne rough utilize endonetrial - -

menstruation tissue (period t?"g‘é’ e) State of tbeoart Infertility, which is

nowadays METHOD QDFdDEFTEmDﬂWGENDOMEPRH\IQFEﬂAtUWBY ERESTS APPLIED
wel | -establ | shed IS i Hﬁ{ at r| butable to the age at which

t oday' s E'ERHL th-N§U'8%T ‘t’ﬁr (EROD JISPHE), y advanced

conpar ed to earI ler times, and therefore, not only the woman's hor nonal
systemis getting weaker, but the man's sperm has undergone alterations
Wi th ti meTectmioal field-of thenaiveingiort he t wo very irrportant obstacl es for

hi fertilizat whi.ch th f b f act
(Cubal  obuts biesastyveion Gars Bh s Pt miadionad Moca dubof i naralyseast o
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spermat enchysis and in vitro fertilization VF). IVF I1s the only techni que
t hat overtisswey tubal obstruction probl ens. However despite the

est abl i shnment of these nmethods worl dw de, results are not as successful as

expected. The success rates are 5-40% as far as inplantation is concerned,

wher eas t$lelt€oif$haa|ﬁt' gh percentage of fetal rej ection foll ow ng | VF

assi sted concept ion. The endonetriumis a solid tissue, covering the ut erus

from t he Infestility, whieh is nayadayiscensosipterad loéargecﬁcetﬂ marte\r%@peﬁ CoIMABRES. | n
a 28-day erlu gﬁéﬂéwgﬁéﬁgwéﬁ?f r@wm? r?Ju[t rtr‘%t 88 att\f)@ﬁgpﬁaﬁgts“ um

i ncreases in t ness al ns gal n nder

exposur e douphsd amgmpsm e ehmbtréat Trhtsrage r‘swmnrl)oamtar&edvntum;iseres tsleadisand
newy forped during each cycle, is develo on the endonetrium basalis,
whi ch ti dines Q%tf@éﬁf@é‘? ey ths, womanch ‘t"r | syaiee isoethBg weakeesPWn t he

14t" day @6 hhes ke hal\ilieryBe ReRutrs Y finahab gl S the remaining part

of that follicle the oocyte, produces progesterone
Pr ogest erfeortummatelyaties twoe/eqnﬂnperﬂammstades tioi aclibviegdertilizaflodewbichpare, f or

cogener o Moo eor i 1 et RSt e SosibeRh i dbreotiiersd, A
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due to the techniques of spermatenchysis and in vitro fertilization (IVF). IVF is the
only technique that overcomes tubal obstruction probiems.
However, despite the establishment of these methods worldwide, results are not
as successful as expected. The success rates are 5-40% as far as implantation is
concerned, whereas there is a high percentage of fetal rejection following IVF

assisted conception.

The endometrium is a solid tissue, covering the uterus from the inside and is
influenced by the periodical action of hormones. In a 28-day cycle starting from the
1%t day of menstruation, the endometrium increases in thickness and the glands
that it contains gain length, under exposure to estrogens. The endometrium
functionalis, which is shed and newly formed during each cycle, is developing on
the endometrium basalis, which lies in the deeper level.

Ovulation takes place in the ovaries on the 14™ day of the cycle. Then, the corpus
luteum, which is the remaining part of that follicle that has freed the oocyte,

produces progesterone. Progesterone prepares the endometrium, which is already



(rmenstruation). The cellular conposition of the endonetrium undergoes
circul ar changes due to hornonal activity, whose ultimte goal is

i npl ant atwom2massoee! | as preservation of the fetus (once fectridrozabison has
occurred). It is noteworthy to be poimted out, that nmenstruation tissue is

not blood as it was traditionally believed. Menstruation material does not
coagul at develnped: faritbegmptantation obthefetue bewawiscitr end of dimeysiasdye to

totally dif : t t . n d
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menstrual tissue, al Oﬁlﬂ with the rest . of %a engome rial cells,
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of the C}Sﬁbﬁgeéf REBYCCRbrh &S SadtiNitP! WRGsd Qitirhatet dddi 28 timpharitatidraks wéipas and
for the fetuS to be preserved, certain conditions are required. These

condi t i opsesarnaion phthefadiosrdonta fiertiization faseegewrediat can preserve foreign
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Unf or t ungigftondlly Befiehed. BReRstRAstioNDIkateplal nitRiss tristdchagulblee amiemehei um
Is an exception to the worldwi de | aws at that point. However, the presence

of i nf ectrepartiopafiwhite hldog eellssié cantainsisripballyl diffaeant frag thatiaf tag biood.
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rejection. By having studied 750 wonen with history of infertilit nd 500
wonen wi @fe Feleasey withothennspsifyaldigsseuaiong V‘()QP iheuest Qﬁmﬁ %”L@I‘GW@YHQI come
to the c ugl .hat_-s If : ' el nize
the endontt iy BPHS oS ESishiE) BFeT RinesPnb Y e PR A e e
t he presefayaifithe ctlet he fetus. Furthernore, we have come to the conclusion
that toxic white blood cells that mgrate to the endonmetrium possibly in
an attenpt to extinguish m croorganisns, 3 are formng an inappropriate
m croenvif Py iRete for inplantation, and preservation of the fetus

wi thin the endonetrium Description of the invention As a result of the
abovenentlihosredr fowe fartifisatiter to takeipaceeind fanthessatiial tot e oesarved, certain

conditions are required. These conditions render the endometrium the only organ
that can preserve foreign (non-self) antigens, in contrast to the laws of human
physiology (immunology), which commands the rejection of foreign grafts.
Unfortunately, it has not been possible to understand how the endometrium is an
exception to the worldwide laws at that point. However, the presence of infections
(particularly those due to mycoplasmas), as well as immunopathological factors,
have been implicated at various degrees in preventing the implantation or the
preservation of the fetus, that is if there are no chromosomal defects or other
evident reasons leading to fetal rejection.

By having studied 750 women with history of infertility and 500 women with history
of miscarriages using various techniques, we have come to the conclusion that
specific cells of the immune system, which colonize the endometrium play a
pivotal role in the process of implantation, and in the preservation of the fetus.
Furthermore, we have come to the conclusion that toxic white blood cells that

migrate to the endometrium, possibly in an attempt to extinguish microorganisms,



fall en endonetrial tissue (nmenstruation tissue) and to utilize it in
order to analyze the status of the endonetrium This exam nation may be

per f or medwon2@cdogst i ne basis with the purpose of: A Studyichigrdd®oosl
conposi tion of the subpopul ati ons of gndonetrial |ynphocytes. B) Studying
the presence of mcroorganisms in the endometrium C) Studying the cellular

conposi t ban fimirite amditapipropriatewmhictodrviropeient both \fer i inslaniationosand
purposes). D) Sinultaneous analysis of the conmposition of the

subpopul BEgSSh¥atisn @&Wﬁﬁ@&ﬁwgh@ﬁae&ad@mqt%mof ni cr oor gani sms.
Unfortunately, nowadays throughout the world the hostility of the
endonetrium which reflects the chances of conception follow ng successful
Jertili zEteisoniptiQn aohtlee wentiored. According to our opinion, the vast

t th f ul tt 1 attrib dt 1 it f
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rat t enpt sS4\l enadrASiral 't@@ué%rrié@r%trﬁélﬁ@ﬁ%&h’é ar®y Ri‘ LIRS |t$HergéPfo Qr%ly?_@
originating fromfertile donors is used. Current y, the study o

endomet r imtﬁuapﬁﬁb@@mwnum Tii$ lesaminationveayeyes penfoymedmagouwne
ul trasong%ggplgg !glzrqn%t hcgd det erm nes e_ndo_rret r! al _thl ckness_ whi ch

reflects trogens. This indication is taken into

consi der At)lstrmdpwg theecatesogtion bf thdsuspipugtichs ererwinetaial fyaiphdeyrisni ni ng
the tinme of ovulation. However, this exam nation has |limted applications,

since it BloSiUMHRT i@ PReSanes: offBICHRRNDaRISAS iNHber erdgmetlisidss of t he
endomet r y r§tu89|ntgh§1é) lﬁlﬂ%e RBmeHf hﬁamtérﬂ&mémuﬁwhfwﬁfcﬁklsohséﬁﬁ For

rej ection rosal hi's exanthation is uSeé

screen the vaiwuﬁ)dlagnwte: pllnmuses)and depl cts tubal permeabili ty Endorret rial
pol ypodeﬁ)(r:gn al so be visualiz However, this nethod yields no

i nf or mat i Epeous @ I$ Pt &eﬁomw@weﬁmersmow t@”ﬁer'HBlﬁWQYéﬁﬁirent)

for the '”%r?d‘&ﬁt@gﬂBP‘Hf rﬁIBFOJrﬁéH@H‘! g3) Hysteroscopy. This is a visual
2

macr oscopi ¢ et surveyl surface of the endonetrium One can
det ect pol ypodes, nor phol 0gi cal defects, synphysis of the endonetrium and

even infl t|on s these have cgused ros ic | esions.
However , ‘é’éﬁ‘*ﬁ @Vﬂ%@a&{%‘n rﬂi‘%’?%n@\er WHF@ ’P.g%ﬁl ge FAoomatidmyow
hostile_tiictedAEB! BN dHances @nc%6H&é;5m>rﬁrf@hdw.ﬁ§eguéd&smeféeﬂu iBA) i§ he
fetus. This exam nation is characteri zed its Telatively high cost and it
r equi r es Uademstimated.

According to our opinion, the vast majority of the unsuccessful attempts can be

attributed to the hostility of the endometrium. This concept is sustained by the fact

that in most attempts the implantation is not successful, even when sperm or

oocyte originating from fertile donors is used.
Currently, the study of the endometrium is approached by the following five ways:

1) Endovaginal ultrasonography. This method determines endometrial
thickness, which reflects its response to estrogens. This indication is
taken into consideration for the design of IVF protocols, as well as for
determining the time of ovulation. However, this examination has limited
applications, since it does not yield any information on the receptiveness
of the endometrium, on the presence of an inflammation, on the risk of
fetal rejection etc.



4) Endonetrial biopsy. This is a particularly useful exam nation, since it
can be used to determ ne the phase of the cycle, the time of ovul ation
during thgoagfov®es cycle, the inadequacy of the corpus | utpeymrR@do@yen the
presence of m crobes through nol ecul ag analysis of the tissue. |nportant
and val uabl e information regardi ng the endonetrial inmunol ogical status
have been oht ai Nﬂérésﬂlpi@ga%iiamy.dfhﬁs ekarirepidy) isalised el screemtiee taviyy ofs the
only nethod to date that allows us to deternmine the cellular conposition of

t he endomet ri umtBpdteBIsIPAG daniets tpahpeapeakilitva&ndametdal pRlyroges can
infertility or f I i 1.0n. i i or b
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is relatively pauiBbilitandf i thecaemdemekiuper {a med miemmesmvedhmenBesiodethe t her e

is a danger of injury j.f t ngedl e's pinch is not accurate and therefore,
t he doct or perfdm?%at'ﬂ'éogﬁﬁggﬁ'on nust be highly specialized.

‘Addi tional I3y, | tHystePO5cORYSTRIsCIst 8 &I URbcstdbic MBTABPLPSLARIR] Hely of
the endonetrium since the tissue is fixated in formalin and undérgoes such

a treatnent, thaurfaasyoihtiiceend@petsium.hene aaphdelect polypedebt mosphelngdicahnnot

be recogni zed by, routine t hods. (,Lnmunohi st.ochem stry), . a result

concl usi ons canrﬂﬁfe% » YHIRRY SIS Ofs)th?]ﬁ"? %%tf'b'ﬁ"o?ncieq'\é%'cgﬁﬁamrn?t&?n%h?§ is a
very inportant GeRyeR iHedal haxasausid Mackssdpidlcdictd) ¢isvévdreehe @apnet t he

genital tract. It s highly sensitive in detecting infections of the vagina
and the cervix, Sfedy dbes mgroeasiEanmenbdnegisdr ip seteimingehewr hastigndig s of

endonetri al inflmﬁ' : ] L LAyl AR v

ascendi ng direction, éétﬁgvﬁv} 'ﬁgggaﬁeg{gﬁgﬁ%{doﬁ%%g@g?%gdée\;n%@n'épk tﬁl%f]egﬂsdi e

fal | opi an tubes, exdmipatitverie charaoterizedt eqastdraiatiedly gl costl and id reqbitey  of
fact is a very frequent phenonenon, for the culture of cervical fluid to
turn out negati \BES§RRIAt e the existence of microbial agent in the

endonetri u mr)re;rh %ﬁdﬂgﬁéﬁriggg&ﬁ% eﬂﬁ%ﬁs tag@Qr%EﬁFatrlye”&{éfQP%gadﬂ%aﬁBhegﬁr‘llcglrib IDEA

tests (poly asé C using“extrac cervitc
No difference hasmrbberugesptar tedrmagattd plgasdef tensydleytieytiore dofhevulakiomay s

of detection (cultivation of ceryical fluid vers exam nation of
Tenstruat i on ¢ Skd e eaper §os e deadsduarng e Soibus bhedBiansoveet hoo
i's not disput ed,thaolﬁ’ﬁ‘é’s%rncbhéf PRIERILR® tHr8Sgh mbleRlI bﬁal?fsis_eéf tRE Ldel S Not

suitable. It should be noted that the location where the liquid for this
cultivation is drpaitardd andmvialuahie e infeamaon mregarding ortheheendaraelsial f et al

i npl antation. Pr.esentation,of .our t.hod. order to investigate .
nrertiity or dmEninaRoRRl Blads halBuan, abBiE Togk PreRlEionihionsy,
exam ned to det ghBtdifall Rthdy RARNGE tAE Bhiy' ARItEGR @RIt thBE ARMYRIS' ky/m and
the cellular conposition of the endonetrium Method of carrying out the

i nvention: Durindetensinghike asflutarecodmpesitionj afr thee esdootrisimoand t tee dvawran
under exam nation pl.aces a quanti f 100-1000pl.fromihe fallen

endomet ri urn (ne%f%ﬂ{’_r‘%@%@s%ég%éﬁeﬁﬁ@%ﬂ%dﬁ‘% _ ItY R} tetglnr%{egt@r}ﬁ Thibe
With a wde openmagsrialis @xteeiicPbPa AesdB! dr W@D?étfageofolléwmqiQhéﬂh@s@.’f fer
(that maintains Ph stability and secures viability of the cells),

Menstruation fl olWe Slisadvaniage ainthis mashomtiarthat itoissisbatively efainfut andrié

required on the ' i | . angj r f 2 z.15 m.nutes
is sufficient foer{g}{n@c?eérel EP%@Bﬁggééﬁ%ﬁ%w %ﬁ'#}easdgbgﬁ {S %@3%\%&% ,'nj\%r)(i IIfe in
a seated positi ohe pkedies pihehipenot agcaiatd Bedtthbrford, tthe Woctdrepdrfurating at
the back limt of the vulva and the drops fall freely within the ,
the extraction must be highly specialized. Additionally, it is not possible
to conduct a full immunological study of the endometrium since the
tissue is fixated in formalin and undergoes such a treatment, that many
molecules of the lymphocytes are altered and cannot be recognized by
routine methods (immunohistochemistry), as a result conclusions cannot

be drawn.



tube. Depending on the quantity of the flow, the material is falling
towards the - bottomdue to gravity and is mxed wth the buffer. In case

t hat, duewlg2fbghgo vi scosity (presence of nucus etc.), the pdrmapr@fooédie

ti ssue stops at the opening or at theswall of the tube, then the wonman
needs only to put the cover back on the tube and flick upside-down couple
of times, s§) thaCulthatbut fofr cervicalpfldichwdhishes apeeliyrrﬁnpmrtbamtheomrmrttmbf t he

tube. The collection tub tandard tub h, thi
routi ne. oxam nat PEAMRBHISTASes B BRose ipFirs ohie astitdiaiy T Bl S o

speci al tube is gQmEm<iRbblecing lhféﬂhéns-@ﬁhéQ)dg‘?rﬁ 2120 thé%r@nﬂaﬁ/e! does
preferred should be transparent, have a coni cal round bottom and it

.nust bear visibleoloiagre tubbeviesteHy Bensitive f(h'e %@m&il ef agndeneiriad

oot orabl o that Reoias B 3Eopatoleindin BB 2 Betid e

*5-m point, wher giréetivn, lmm@aﬁtmsrﬂaov\emmegémﬂéirwmlddtth@tfalldpuérarrles
subdi vi si ons visjble for every O ) Such a tube may
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saf eguards the ce ‘'endonetri al” i'nspec cont ext

of investigati ngnegét&ret iddsbite the tdxéstenck o@fmucmbwtagﬁntoh thefeimmmetﬁqnpr di ng
to one application of this invention may request the study of th

eﬂdorret rial Ihyrrp-lﬁ ela Bavubesnaatigraeisalo detgct m‘rﬁrﬁ@ﬁﬁé}%%@@n&%@stsl n
this case, the '@ﬁ%rf] eoéhén"irFBE&%(and hzew %ﬁ%?gﬁ%bfg?f‘c%ﬁlda‘?‘tflﬁﬁ I§GsSY

foll owing well - ed met ho rom t hat pol onwar ds
may be perfor rreddéﬁecmcmb has beenmepnmﬂad regardhnghheeseabrtw'etyly)f h‘@twcmlweqs iobed

for the exam nati,on t her corr ondj cel | | atj.ons fro erent
body f1uids (bl o'aete<3§Pef§?vaatrqna c v@aw Smersud SRmREkeT of megekHal

the left part ofy&dgyyr ge t fRBsAYLSESs fheiRddh ci men
is perfornmed w th doublerer%lrgg/derre F I\?gl rstdj?‘a erﬁlooos/? Frlﬁcfﬁdld gsnar{b%%
RPM in the secodiputekhehaweaptre thes moblen’emensmratmatl pite afoextractoin mwomaohl

sterile saline solut |on( 9%NaCI i aced on the t of .the.
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Ieft part of Figure 1. Two (2) washes in phoshate buffered saline (PBS)
foll ow. Finally, inpl@ntatigphocyt es are | abel ed and anal yzed by fl ow
cytonmetry. Collection of endonetrial tissue nay be easily perforned at the
woman' s house but the speci nen nmust be brought within 5-6 hours from

col | ecti Preskhtstionlof dift meflidd.i ed t hat the speci men nust be col | ect ed
within the first 30 hours of menstruation, since in order to carry out the

abOVﬁ exdfi paterde Hvestigatei briertiflyant |th9 T(bﬁk 0§ ipied Jpiestionr @Q@é{&iaﬂi digsue
A
a1 nvor IR (b Raptifity (8. BBl fihe Be0pHEeN:8 5 R aRRER bR, 41

etc.) or andueetruar and genceiidar ¢mpbsuaon®$me éhgometiine col | ection may take
pl ace at any phase of the menstruation days. Each woman may col | ect

material at hone and bring it vvithin a longer tine period (up to one (1)
week) for gmg iaP&iﬁgroQHQﬁ S for the detection of
mcroorganlsms othe S even " nenstruation starts on a public

hol i day, [Dthmg\mgmhaeelmf tba&mtnaapomélmtrudhﬂowme wosidreahdert éeamirkational
and sends conyeni e i n.cases where she resides

b
o e inges ém%ﬁ 1000V 0T tHE A PAHAmMENLPS UneRs EiHAn esus
det ect | NGB BABS R gxamemp 8 §th I BRIV ARNCRT A Pingio!

.only for investigating the mcroenvironment of antatlon an
i denti f yuqtgarttihyeobamlﬂcﬁnmlcmun‘feammt airdainsdth ptabdity and sa?cusaspuabm:ty tidhe
chil dren, lys preventing any future reproductive failure. The inportance
lies to ﬁﬁﬂ ‘act that mcrobial infections in young age, such as chl anydi al
or wcobaﬂbﬁétraénamﬂ@wt is@ifofatc RAHSAVOANhtafy ! ﬁ@@Pbela1 éﬁ@hs @Pétréquenor
hydrosal pi nx. The detail ed description, which lows, will 1ndicate this
met hod ofthexw@inaats sidef and ahentﬁmelerrwgmg frmft:@foBes‘léSnIDytEfSanS sufficiestfosi ti ve
than the Va&%ﬁﬂ %ﬁ%? cultivation or the study of cervical fluid in
general . d FO erhdvantages of our nmethod for the exam nation of
m croorgani snms in virgo wonen are obvious. Figure 2 shows the sensitivity
of the proposed exam nation for detecting mcrobial infections related to
endonetrium The cultivation of cervical fluid as a conventional nethod of
detecting endonetrial mcrobes is 30-60% Mol ecular detection (e.g. PCR)
performed on cervical fluid as an alternative nethod for detecting
endonetrlal nlcrobes |s 45 6096sen5|t|ve The cultlvatlon of 8
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endonetriumfor the presence of mcrobes. Another application of the
invention is the exam nation of the cellular conposition of the

endonet riwmoibiogh may be requested for diagnostic purposegridr®00031
unovul atory cycle). In an additional gpplication of the invention,

| ynphocytes are isolated fromthe endonmetrial tissue and cultured. These
| ynphocy i gefif thevidrahh YwRNE T REsedtel Fosiidd | Ihesd 1Y 6?82#&90& {Heh@be! S

more than 70% of the total population of |ynphocytes) o onetri al type
NK ( Nat uwithout theegayer ahfitobgcle imitcisbe coive amd the dreps fabifreely vothin thed.

Those cel l s [ nat ant heir | ture fJl ui can, be,us for, studying the
TP et i s RAharn ACShiarl bl ol dher BBt 18 FaMDE R e 1,
-whi ch t hpoltyploeytegravilydbnatie ixddwathdiid euget. bodyse That @i to high
supernatant of the |ynphocytes may al so be used for halting the rejection

of fetus¥Bcapity (Rresahee @b reus e Mhe ciop 96 the ipsuscstops abtheypperiager atr om
anot her il M481LBY WA thd Worl RBLag DA A% hBEAREY BBER IR ube
infertility status determnation uSing nenstruafion tissue Speci nens in

t hei r naendafliickt apsiderdownnoamrgiedof tines osd divehdhackdfférts ltropt desaedheout :

It is easy to extract sufficient quantity of material: In this aspect, this
met hod i §¥§‘HB@W @rt?@d?ﬁ;Qr%Q?ﬂ'@ B{b%er t echni ques. The wonman avoi di ng any
gynecol ogea N ad Shi€e eet; e t hone
ara T epoane; poRARI e 15 ho PERAAR AfbePintee Ao g R, £ ol
scal e exezaminatan fondhd studynobaenstrtiatidre tissihe existe tavdate) niosspdial tuberi®ni t or
t he quanti[tg#lof. ﬁhe salrrg}[ee. The quantity taken (100 - 1000 pl) suffices for
al | the EXEMTIGHE Iéfr?él_aﬂﬁ ‘follow. It is particularly advantageous conpared
to endomgheiclieBiiORBiRSthaffs hirdferféd SROQIUTEY !raﬁséddé?ﬁﬁf,‘ﬂaﬁ}g até%iﬁé‘l%?‘raéﬁdion or
even the prevention of iInfertility are concerned. Low cost: The speci al

col | ect i battooh@ndabhtraishibear visédle wolme Isabdivisieny bbthwor dse sidelwatls arehges
from1l %,0,5%of . the cost of endonetrial  biopsies,. 9 Sensitivigt f the
eat (valtb GRS PoRRET. BECafies SF K Fing e &5 e fissynBKkEBof it BIS/etaess
MEDI COB ket thieNcdMiBaingn raliel Buttom! & the?QBe98@iRs Welbw ah8i SHPpoiktl where
infertility and/or mscarriages, by screening for nycoplasnmas and chl anydi a
in the nfes itsdinneter deoeasaagradiale andibabiseartied subdivigibhawisiple font  of

t ot al 4 i t
cxcam nat PaaP Zorts SuEReF Hing Hibor B8 SoRE ERhinferd el 3Ry 76 Eie 1, Bmen
ni cr obes stetiifeafl atd ebnydining ehep svtdmiv eoufrsuftihatl ior thid isopiras saldtiom, Misickh M)
32% of them were_found positive for U eaplasma ureal yticum (UU), while 46%

of them Keees fhe Phi stableandhfggiards theaalisnaabiity).cT) . This means that the
cases that had been found negative to MH by cultivation of the cervical
fluid, actually carried the m crobe since when using the proposed nethod of
testing (lhe endpaectifal iespdationt irwthd comtex) oﬂﬂ%e@figém% VTERIIt\E WA Hhe Eidk VT €
positive. Equall ¥ anong these wonen whose cervical ftluid was found

negat i ve MeI§FIONIOT BoiRlys, @cgerring jo snei arplicatan of iyis dayventonvayiregyest the
Consi deri t I fing! y Ver Yk i

pat nophyStalbgy L1E (o E| WRABCRR win! ¢ KobBRRE ] Mhhdptichdiifs,
mscarri aage:)ys@ishelndthiq; iage, lhmdxdlatit;reobﬂymblacl)@(afﬁfmnitp@ sﬁecm\;ﬁﬁtiﬁ tlatﬁeﬁ'n
tissue is obvipus, since this exam nation clear i ndi cat es whet her the
site of ﬁ@?)ﬁlfoﬁ%!”gn‘t"ﬁﬁieéiﬁzl'§h?af@%¥"€95oﬁ”‘ﬁ6Fe'bﬁ¥¥%g@%hf@t ROUK SEMGRAP s s

As far a%@;b@;ﬁ/&mméﬁ%&aﬁ@%&m@tw&.%na@' ha’b@%l%a?%é?g&e%%ég fffLion

t hat has been detected by nenstruation tissue exam on was t he

cases t hite examimateon bbatinkr megaspoadingt delcpomdations &ont diffesentThedypflgissnce
of chlamydia jis, di ref(ft.l y associ ated with tubal obstruction, and since this

i nf ect i onPieSdpRIgUrBLIUH] §fCdommon at the ages of 20-25 years, the need to

exani ne e RABBRICEIY MaEOEnERhaBHdirR: figh PaRVENFiYGe! 92SABS ckfaRREH 2l |
even before a woman decides to have children. The Tol ecul ar detection of
. mi cr oor gdyinphecyias fitens theuspecmesdapedorned avitrudoubtedayared dicoll & irad danest,

conpar ed of RE r ect.ion of the sane m croorganis in fine

oot e bi90% PR EE 5% BPRIE NS Seindho of 3w R ARIFRH B FoRdoe

nenst r uatdf aforina Ssteriko ARG SoRitidrepn.9968 NTI) vandas §ilhddd forofid fisp \Wiahe
double-layered ficoll, forming strata. Centrifugation follows for 45 min at 900 rpm



10 mass of the endonmetrium which of course is not the case for biopsy
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12 CLAIM5 1. Method of exami ning the endonetrium enabled by the collection
and anal ysis of endonetrial nenstruation tissue {period tissue). 2. Mthod
accor di ngwo@2ebaken 1, where the exam nations on the nmenst pdgidB/obdgsue
relate to the study of the conpositiog of the sub-popul ati ons of

| ynphocytes in order to assess whether the endonetriumis appropriate for

t he i npl afdrtdfioANtssuBLISPRES Bs&@ b Atrédn Fhreeh@bmetriad- mivesiikadapgaeridseg to
claim1l, where the exam nations on the nenstruation tissue relate to the

study of thare 5% asastiveofOmithe sdherahasds then Pranased: mathagaloge plianelgcular i ve
d al so jpn yi . dj Laim 1,
e nat CERStSROPRERToN, Menpiaith 365867l 3pb% Sopkve; (hSaRehlE a9 i o

.conposi t iepdonfettitie fortras preaehos of niswdes5. Method according to claim 1,
where the exani nations of the nenstruation tissue relate to the

si mul t aneous study of the conposition of the subpopul ati on of |ynphocytes

and the ey gan| Q. ét?&'? | | suaher e
t he exam%ﬁ?%ﬁs% tct Ieﬁen (F)wlﬁ\ﬁéﬁrgntglggg%){aggg orb%%%%ﬁlﬁg%ﬁ%&?lgéﬁlt of

i rmunot herfalhe @ndeimetritimhi whioh tayathee mequ@steNefdrodiagnostidi pgrposes| diers 1
and 2, where an anmpunt between 100 to 1000 (err)l of the nenstruation
tissue ié‘”P?iH%ﬁoréﬁﬁyi “the 30 first hours of nenstrual flow and right after
its collection it is mxed with an isotonic buffer which secures stability
of Ph and viability of the cells, and where the study of the sanple nust

t ake pl ade an ekditionab application omtes tinventiam, lyaphoades aresisolaged gsndbe

accordi ng to cl ai 1 and 3. whe u ' 0.t. 000 _(err)l of the
menet r uaereanigidel Bestus’ Aa ulpE4 e b Res R LPaly SRetied ot p ght
after itsuffié®GiropBrtion (thatisXesrenhih 70V i ei@ rital popdigtiombr ympireyters
stability of Ph and 13 viability of the cells, and where the exam nation
of the samsndomsjriakiveedithédatyrahkiers)luarheeyias (RBSEXEPAEIGIRR) and then
are cultured. Those cells supernatant (their culture fluid) can be used for studying
the inhibition of allograft rejection (foreign grafts) in the same body from which the
lymphocytes originate or in a different body. The same supernatant of the
lymphocytes may also be used for halting the rejection of fetuses of the same

woman from which the lymphocytes originate or from another woman.

Advantages of our method
As far as the advantages of infertility status determination using menstruation

tissue specimens in their natural state are concerned, the following need to be
stressed out:

It is easy to extract sufficient quantity of material: In this aspect, this method is

superior compared to other techniques. The woman avoiding any gynecological
examination stress can collect the sample alone, at her home and repeat it if the
first attempt fails. Besides, with the help of the scale existing at the bottom part of
the tube, the woman is able to monitor the quantity of the sample. The quantity
taken (100 — 1000 pl) suffices for all the examinations that follow. It is particularly
advantageous compared to endometrial biopsies, as far as information regarding
the examination or even the prevention of infertility are concerned.

Low cost. The special collection tube containing the buffer has a very low cost,
which ranges from 1%-0,5% of the cost of endometrial biopsies.



9. Supernatant (cultivation fluid) of |ynphocytes, which originate from and
have been isolated fromnenstruation tissue consisting of nore than 70%.
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pathophysiology of infertility and also that they are basic factors for miscarriage,

the decisive importance of the examination of menstruation tissue is obvious,
since this examination clearly indicates whether the site of fetal implantation is
infected or not by dangerous microorganisms.

As far as chlamydial infections are concerned, the percentage of infection that has
been detected by menstruation tissue examination was 46% of the cases that
have been found negative with conventional tests.

The presence of chlamydia is directly associated with tubal obstruction, and since
this infection is particularly common at the ages of 20-25 years, the need to
examine the endometrium for chlamydia for preventive reasons is essential, even
before a woman decides to have children.

The molecular detection of microorganisms on menstruation samples is a much
more sensitive method, compared to the molecular detection of the same
microorganisms in a fine needle biopsy samples. The advantage lies on the fact
that in the menstruation tissue consists of representative material from the whole
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Additionally during immunophenotypic analysis by flow cytometry, the molecules of
the lymphocytes remain unaltered and therefor detectable because the isolation
process allows the cells of interest to be fully viable.

At this point, our method is by far superior to immunophenotyping of fixed biopsy
material. The reason is that formalin, the fixing compound used for the
preservation of biopsy material even thought it prevents the structural
decomposition of the fixed material, it changes its molecular structure. In other
words, what one obtains through biopsy is material for observation, which does not
allow the application of a large range of tests. An additional use of biopsy material
is DNA extraction for microbial investigation. Instead, using our method we can
proceed to the functional analysis of the material from the endometrium and not
only its observation.

Reproducibility of the method: A very important advantage of our method is that it
can be repeated and thus therapies results monitored. Both immno-therapeutic
treatments, which aim at reducing the supply of toxic cells in the endometrium, as

well as antibiotic treatments, which aim at extinguishing microbial agents, may be
monitored in each woman under examination. It is particularly important that the
method is characterized by high sensitivity and specificity, which minimize false
negative and false positive results, respectively. In few words, after an antibiotic
treatment, a new examination can take place and the absence of the microbe can
be confirmed and actually trust the negative result.

Synchronization of the endometrium: Investigating the cellular elements of the last

day of the cycle is safely performed with use of our method. Women have
sometimes irregular cycles, the results of other methods are not synchronized
among women. When endometrial biopsy is carried out, since the last day of the
cycle cannot be determined, the degree of endometrial removed cannot be
estimated.

In essence with our method, which is the object of the present invention, novel

ways of studying infertility may be introduced, based on the composition of the
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_ to an IVF cycle with good probabilities of success.

v An example of an application of the method:

Figure 3 shows the distribution of the lymphocytes of menstrual tissue based on
their size (vertical axes) and granulation (horizontal axes), when these are taken
from a fertile woman (Figure 3A) and an infertile woman (Figure 3B).

The cells within the circle, shown by the arrow in each of the Figures 3A and 3B
are vital for a woman in order to receive and preserve the fetus. These cells, which
are NK (Natural Killers) lymphocytes (CD56'CD16'CD3) maintain the
“friendliness” of the endometrium towards the fetus, and must account for more
than 60% of the total lymphocytes. The total amount of the lymphocytes are the
cells shown within the two circles of Figures 3A and 3B.

It is obvious that the presence of these cells is significantly reduced in the
endometrium of women with infertility. Following proper treatment (e.g.antibiotics),
which lasts at least two menstrual cycles, the percentage of these cells may rise
and then the woman increases the chances of fetal implantation and preservation,
according to our own unpublished observations.

These cells are also reduced in the peripheral blood of infertile women. However,
in the endometrium the proportion of these cells does not appear to be affected by
other factors, such as infections of the respiratory tract, urinary tract infections etc.
The cells within the small circle of Figures 3A and 3B are lymphocytes that
resemble those of the blood. They include toxic populations, which although can
protect the endometrium from infections, however (some of these, approximately
half of them) are toxic to the fetus. What is depicted in Figures 3A and 3B is the
first presentation worldwide of the specific application of the method, which
constitutes the object of the present invention.

Following examinations of menstruation tissue samples, we consider it meaningful
for women to attempt IVF or spermatenchysis only when their sample image is
similar to that of the normal sample shown, in Figure 3", i.e. if there are enough
endometrial type NK, which are shown by the arrow.
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analysis of endometrial menstruation tissue (period tissue).

2. Method according to claim 1, where the examinations on the menstruation
tissue relate to the study of the composition of the sub-populations of lymphocytes
in order to assess whether the endometrium is appropriate for the implantation and
the preservation of the fetus.

3. Method according to claim 1, where the examinations on the menstruation
tissue relate to the study of the presence of microorganisms in women that are
sexually active and also in virgo women.

4. Method according to claim 1, where the examinations on the menstruation

tissue relate to the study of the cellular composition of the menstruation tissue.

5. Method according to claim 1, where the examinations of the menstruation
tissue relate to the simultaneous study of the composition of the subpopulation of
lymphocytes and the presence of microorganisms.

6. Method according to claim 1, where the examination of the endometrium

takes place for monitoring the result of immunotherapy or of antibiotic treatment.

7. Method according to claims 1 and 2, where an amount between 100 to
1000 i of the menstruation tissue is taken during the 30 first hours of menstrual
flow and right after its collection it is mixed with an isotonic buffer which secures
stability of Ph and viability of the cells, and where the study of the sample must
take place within 5-6 hours from extraction, at the latest.

8. Method according to claims 1 and 3, where a quantity of 100 to 1000 pl of
the menstruation tissue is taken at any stage of the menstrual flow and right after

its collection it is mixed with an isotonic buffer which secures stability of Ph and
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used to study the obstruction or the inhibition of the rejection of foreign grafts from
the same body from which the lymphocytes originate or from a foreign body, as
well as the miscarriage prevention of fetuses of the same woman which the

lymphocytes originate from or of another woman.

10.  The tube that is used for the collection of menstruation tissue, which is
characterized from being transparent, having a conical or round bottom starting
below the 5-ml point, and thus its diameter becomes smaller and has volumetric
subdivisions on its side walls as well on its conical or round bottom, which
subdivisions must be visible for every 0,25 ml.



