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Evyapwetiec

®a NBera va gvyaplotiom Bepud tov kKabnynt pov k. E. Avkoddn, kabmng kot tov k. T
BapBoiopdrto yio TV €MGTUOVIKY, TVELHOTIKY Kot 01T VTooTNPIEN Tov Hov Tapeiyav Kab  dAn
™V S1dpKeLN EKTOVNONG TNG OOUKTOPIKNG SLOTPIPNG Kol TNV EUMLGTOGVUV TTOL £0€1E0V GTO TPOCHOTO
pov 6Aa avtd T ypévia. Emiong, sipot evyvopmv oto vrdAouma PEAT TG EEETACTIKNG EMTPOTNG TNG
dTpiPng pov, kadnyntég k. Mmatietdrov A., Xapion X., E€apydxo I'., Kaotaviovddakn 1., Mrton
M. kot TCipo I1. yio TV TPOooeKTIK) avayvmor TG epyociog LoV Kot Yo T TOAVTIUES LITOdEIEELS
tovg. Emiong Oa n0eka va evyapiotiom Oeppd tov 1atpd K. Aovka M. yio TV TOAOTIUN GUUPBOATY TOL
oV TafoA0YOaVATOMKY OVAAVGY TV IGTOAOYIKOV derypdTmv, kabmg kot v atpd k. HAlov K.

Yo TNV TOADTIUN BoNBELd TG OTN OTATIOTIKY] OVAAVOT) TV SEGOUEVMV.






IMPOAOI'OX

H ypnon tov evBepdtov ctikdévng o¢ mpocwptvé 1| HOVIHLK DAIKA amoTteAel éva amd ta
ONUOVTIKOTEPO, emMTEVYUATO otV €W0KOTNTA NG [TAaotikig Xepovpykng. ZvyKekpiuéva To
TPocwPvd eviéuata c1AkoévNng (Satatnpeg 16Tov) YPNOUOTOOVVTOL EVPEWS CTNV OVTIUETOTION
OLYYEVOV KOl ETIKTNTOV SVCUOPPIOV TOL OEPUOTOC KOL TOV HOANK®OV HOpimV, VO TO UOVIIO
evhépota oukovNg ypnotpomoobvtal Ue EmTuyion Kuplowg oty aoOntikny kot emovopHmTikn
YEWPOVPYIKN TOL pootov. [Tap’oda avtd Oumg M GIAIKOVN pmopel v Opdoel ®¢ €101KO avILyOvO
gvooONTONOINGONG TOV  AVOGOTOMTIKOD GULGTHUATOS TPOKOADVIONS €ITE TOMIKY] QAEYLOVAOIM
avtidpaon (1€ GLOTNUATIKY EVEPYOTOINGT TOL OVOCOTOMTIKOD GLGTHHOTOC. H xutTapopetpia porg
(flow cytometry) eivat tkavi va aviyvedoet pe VYNAN 101KOTNTA Kot vaictnoio Tov avoTumo TV
AELOOKLTTAP®V OV eKPPALovTal o€ acbeveic mov PEPoVY evOELATA GLAMKOVNG.

YKOTOG NG TOPOoVcaG HEAETNG €lval O TOCOTIKOG TPOGOIOPIGUAS TOV OVOGOAOYIKOD TPOPIA
010 TEPPEPIKO aipa achevav, 6mov £xovv TomobetnOel evBEpata GlAkOVNG, Kabmg Ko N extipnon
TNG OVOGLOKNG OMAVTNGONG GE GLOYETION UE TNV KAWVIKN Topeio Tov achevdv, HEAETMOVTOG TOVG
VTOTANOVGHOVS TOV AEUPOKVTTAPWV, OTMG EMIONG KOl OEIKTEG YOPAKTNPIOTIKOVS EVEPYOTOINGTG

TOVG,.
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EIZAT'QI'H

Movipo EvOépata Xikovng

Ewayoym

To mopitio (silicon, Si) eivau o devtEPO 68 apbovia oTotyeio otn YN Ko GuVNRO®G dnpovpyet
decpote pe 1o o&uyovo (O2). H otukdvn (silicone) [R2SiO]n mov ypnouonoteital yio 1atpikong
oKOTOVG  TPOEPYETOL WETA amd moAvpepiopnd tov  othofaviov (Si-O-Si) ka1 kvpimg ToV
noivduebvrociroéaviov (polydimethylsiloxane, PDMS) (Ewéve 1). Eivar éva piktd avopyavo-
opyavikd moivuepés, O6mov R pmopel va eivor pon opddoa Ommg pebviopdda, aibviopdda,
eawvvloudda, vopoyovo, apvopddo kot vopo&vioudda [1]. Me didpopa punkn arvcidwv -Si-O-,
TAELPIK®OV OUAS®OV KOl SIUCTAVPDGEMY UTOPEl Vo, uVTEDOHV GIMKOVES He TOIKIAO €DPOG 1O10THTOV
ka1 cvotaons. H wtpkn cihikdvn oty ehactopepn g popon| mepiéyetl mepinov 20-25% mopoyevég
UM KPUOTOALOTOMUEVO TLUPITIO EVIGYDOVTOG KOT QVTOV TOV TPOTO TIG UNYAVIKES TG Wwotnteg [2]. H
YEAN OLMKOVNG ONUIOLPYEITOL OO  OlOGTOVPOVUEVE HOPLOL GIAIKOVNG Kol TAELPIKEG OUAOES
ypopptkov woAvdipedvrocsihosaviov (Addt GlAkdvng). H muokvotnta g yéAng pmopel va petofAnOel

TPOTOTOLMVTAG TO UAKOG TV aAVGidmV -Si-O- moAvueptopov [3].

CH,
|
R-[-510-] R,
|

CH;

Ewoévo 1. Xnpkdc tomog tov molvdipebvrociioéaviov (PDMS).



Iotopuc] avadpopn

H mpdt avagopd otn yprion eviepdtov ciikovng oavépyetal Tov XentéuPpto tov 1962,
6tav ot Cronin koaw Gerow kotockebooav évo évhsua pe otpoyyvAd oynua, Aeia emipdvelo,
TEPIPANUA CIMKOVIG KO TEPLEYOUEVO LOAOKT YEAN G1AKOVNG [4]. Zta péoa g dekaetiog Tov 1960
EYLve YPNOT TOL TPAOTOV EVOEUOTOC HE TEPIPANUA GIAMKOVNG KO TTEPIEYOUEVO PUGIOAOYIKO 0pO [5].
Koatd 1t odpkela g dekaetiog tov 1970 n teyvoroyikny €EEMEN €pepe KOl TNV KOTOOKELTN
evhepdtov avortopkon oynuatog (tear drop shape), pe tpoyeio emedvela kabmg kot pe SmAd avAo
TOPEXOVTAG TNV duvaTOTNTA PLOUIOTG TOVL TEMKOD dYKov Tov evOéuatog [6-9]. To amotélecpa nTav
N ONUOVTIKN UEI®OT 6T GLYXVOTNTA dNUIOLPYING PIKVOTIKNAG Kdwyag (capsular contracture) kou m
BeAtiowon Tov aoONTIKOD ATOTEAEGHATOC.

[ap’6ha avtd opwe otic 6 Iavovapiov 1992 o Apepwavikdg Opyaviopds Poppakmv Kot
Tpooipwv (FDA) anayopedel mpocwpvd v xpnon evleudtov cthkdvng pe meplexOpevo YEAN
oMkoVNG Y aoOnTikég emeuPaoels avENTIKNG HOoTOV AdY® TOOVAG CLGYETIONG UE aVATTLEN
nafncemv 10V cvvdeTKoD 16ToV [10]. Tedkd otig 17 NoegvBpiov 2006 to FDA mapéyet tnv €ykpion
Yoo MV xpon Tov evlepdtov ctMkévNng TNV aLENTIKY TOL HOOTOV, LETA OO Lo GEPE peTo-
AVOADGE®V Kol EPEVVAV TOL omodeikvvoy TV abwdtntd Toug [11].

2t ovyyxpovn €moyn ypnowomoovvtor mAEOV  povipa  evBépata  octukdvng LYMANg
ovvektikotntag (Cohesive II-111) 5™ yevidg pe xkdplo gprion oty aoOntiky kot exovopHmTiKn
YEPOLPYIKN TOV pootov [11]. Tapéyovy polakn Kot GUOIKN aicOnomn SlTnPdOVTOG TO G Kol TV
opBua Béon tovg, evd oe mepimTmon PRENS dTNPOVY TNV AKEPAOTNTA TOLG YWPIS Vo dtayEovTat

otov poalko adéva (Ewkova 2).



Ewova 2. (A, B). Movipa evBépato otikodvng He daTnpnon Tov GYNLOTOS Kol TNG OKEPALOTNTAG

TOVG,.

XopoaKTNPIOTIKA TOV POVIHOV eVOERATOV GLAMKOVI|G

Avdloyo pe v ven tov TEPPANUOTOG dtokpivovton og: o) Agiog emaveiog (Smooth
surface), B) tpayeiog empaveiog (textured surface). Eniong avdAioyo pe to mepieyduevo oe: o) yéAn
olkovng (silicone gel), B) ovoioroywkd 6po (saline), y) durhov aviov (double lumen). Télog

avaioyo LE To oxfua o€: o) otpoyyvAd (round), B) avatopka (anatomic, contour) (Ewkova 3).

Ewova 3. A. Movipo €vBepa otikdvng oTpoyyvAoD GYNUATOG LE AEl0L ETPAVELD KOl TEPLEXOUEVO
@LGLOAOYIKO 0p0. B. Movipo évBepo otAMkoOVNG avaToptkod GYNUATOC, TPoXElnG empaveiog Kot

TEPLEYOUEVO YEAT GIMKOVTG.



8
KdBe évhepa mapovoidlel téooepic petafAntés, onmg: o) dykog (volume), B) midroc (width),
v) vyog (high), kot &) TpoPoArr (projection). H cvoyétion pueta&d 1omv 1€660pmV aVT®V HETOPANTOV
Kol TOV 00HTEP®V AVATOUIKOV YOPAKTPIOTIK®V TOL acfevoic Ba pog 0dnynoovy oty ETA0YH TOV

KataAAnAdtepov evBépatoc (Ewkéva 4).

- A » _ Bt ~4 - A » -« B »

ANATOMICAL impiants ROUND Implants

A=Wigih, B = Heght C = Projecton A= Wiam: B = Prosacion

Ewova 4. EvOépata oiAikovng pe tig LeTafANTEG TOVG.

Emumiéov éva évBepo otikdvng yuoo va Beopnbel 1davikd Ba mpémet va mAnpel to €&ng
YOPOKTNPOTIKA: o) vor unv emnnpedletor amd TG QUOIKES W10TNTEG TOL OPYAVIGUOL (Kuplmg
Bepuokpaocia), B) va eivor ynuikd adpavég Kot otabepod, v) va Unv mpokaAel donmtn eAEYHOV M
avtidpaot, 0) va unv givar Kapkwvoyovo, €) va unv mpokoiel adiepyio 1 vrepevaichnoia, ot) vo
etvar avBextikd oty eEmtepikn tdomn kot mieon, C) va Aapfdavel evkolo to emBountd Gy, 1) vo

pumopet va amootelpaovetan [12].

Xpnon TV povipmyv evlEnaTOV cLAKOVIG

Ta televtaia ypdvia Tapatnpeitar avdEnomn g ypnong Tov evigpdtov ctlkoévns. Evosiktikd
10 £€10¢ 2010 otic H.IL A 1 avéntikn paotod ftav 1 wo cvyvn enéppaocrn Aredntikng Xeypovpykng
pe cvvohkd 318.128 meprotartikd [13].

v AwoOntkn) [Miootkn Xepovpyikn ta povipo evBépata ciAkdvng ypmnoLonolobvTol
Kuplog v abEnon Tov OYKOL TOV HOGTOV, OAAL KOl GE GAAEG TMEPLOYEG TOV COUOTOC, OMWOS O

TOYOVOS Kot 1 kviun. Ocov agopd tn yp1on Tovg yio. avENGT ToL OYKOL TOV UAGTMOV UTOpPovV Vo
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tomoBetnBovv dlopécov Toung mov dvvaTon vo YiVEL GTIV LVTOUOCTIKN 7Ty, TepOnAaio 1 otnv
npdcebo pocyoiaio ypauun. Koatdmy onpovpyeitonr n katdAAnin 0nkn kot 1o €vBepo umopel va
tomoBetn el kKatwOev Tov palikov adéva, kdtmbev Tov peilovog Bwpakikod pv 1 6€ SWAO emimedo
(dual plane) [14-18].

>mv Emovopbotiky IThaotikn Xewpovpywny to  povipo  evhépota  umopodv  va
YPNOLUOTONOOVV Y10 TNV ATOKATAGTACT] GLYYEVMOV OLGUOPPLOV TOV HOGTOV, OTMG 1 VTOTANGIA, M
OVIGOUOOTIO, 0 COANVOEIONG MaotdS Kor To ovvdpopo Poland, xabdc yio v omokotdotoon
enikTTOV TadNcE®V TOV HAGTOD, OTMG 1) TTMOGN TOV polko adéva Kot HeTd and pactektoun [17-
23]. EWwotepo oTig TEPMTOOES HETG omd Py  pootekToun dlokpivovpe MV dueon
OTOKOTAGTAOT] TOV TPAYUOTOTOEITOL GTOV {010 YXEPOVPYIKO YPOVO LE TNV UOGTEKTOUN KO TNV
OIMOTEPT] OMTOKATAGTOCT OV YiveTanl cLVNOmG eite petd amd 3 unveg omd v poocteKToun, gite 6
LVES LETA TNV OAOKANPMOOT TOV CLUUTANPOUATIKOV Bepaneidv (kuping axktvobepanein). Kot otig
Vo mepumTmdcels cuvNBmg to 1° 6Tdd10 TEPLAapPavel TNV TomoBETNOT TOL dlaTATPO 1GTOV KoL LETH
a6 mepinov 3-6 punveg akoAovBel to 2° 6TAd0 AVTIKOTAGTAONG TOV TPOSMPIVOD LE HOVIHO EvOgpa
olukovng [21-23]. Emmdéov otig aobeveig mov €yovv vmoPAnbei oe pepikn paoctektour (m.y
OYKEKTOWT, TETOPTEKTOUN) YIVETOAL XPNOT TEXVIKOV OYKOTAUGTIKNG YEPOVPYIKNG TOV LAGTOV, OOV
pumopel va tomoBetnOel éva povipo €vBepo GIAIKOVNG OTNV TEPLOYN TNG HOGTEKTOUNG TPOG
OOKATAGTACT, TOL OYKOL Kot €va UOVIpo €vBepa GIMKOVIG OTOV ETEPOTAELPO LAGTO TPOG

QTOKOTAOTOCN THG GVppETpiog [24-26].

Ao@aiero Ko EMTAOKEG
Ov egmumhdkeg mov oyetilovrar pe TV TOomOBETNON UOVILOV  EVOEUATOV  GLAMKOVNG
dwywpilovtor oe TomKEG Kot cuoTnuatikés. EmmAéov ol tomucég emmlokéc pmopel v opeilovion

elte oV apyikn xepovpyikn enépPacn, ite o€ avtd Kab’ ovtd To EvOea.
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H ouyvomta epneavions tov Tomik®v emmhok®@v Kopoivetor peta&d 17% kot 36% [27]. O
KUPLOTEPESG KOl TTO GLYVEG OV GYeTICoVTaL KLpimg pe TNV enEUPaon ival TO UUATOU LE ETITTMOON
0.5%-5%, n avamtoén Aoipwéng pe mocootd 1%-7% oeeldpevn kvping otov Staphylococcus
epidermidis kot oto Propionibacteriun ances, n op®dng cvAioyn (0%-1%), n didomoaon ToL
TPAVLLATOG, 1 AVATTVLEN VIETPOPIKNG OLANG KOt ¥NAogd0Vs (6%), T0 Bwpaxikd GAyog Kot 1 ELPAVIOT
nvevpobmpaka, to cvvopopo Mondor, ot aentikég datapayéc Tov cvumAéypatog OnAnc-Oniaiog
Ao pe epeavion mopodwkng vmacOnoiag oe mepimov 10%-47% twv acbevov kot poviun
vtaoOnoio oe Aydtepo and 1% tov mepurtdcenv, kabng Kot mbavh datapoyn Tov ONAacHo
waitepa v 1 TorobETnon tov evBEpatog yivel péow mepiniaiog mpoonéiaong [11,27-29].

Oocov apopd 115 emmiokég mov oyetifovror pe to €vBepa, M avaATTLEN PIKVOTIKNG KAWOG
anotelel TNV onpovtikotepn pe enintwon 4%-74% [11]. Ogeiletar Kupimg 6TN GLVEPYIKN avATTLEN
OLULOTOUOTOS Kot TOTKNG Aolnwéng, evd €xel amoderyfel 0t n ypnon evlepdtov ctkdvng e
Tpoxela emedvela Kol 1 TomofEton toug khte amd tov peilova Bopakikd Hv LEIDOVEL CULOVTIKA
mv ovyvotnto gpedvion ™¢ [30-32]. Emmdéov pmopei va mapatnpndei petatdomnon, pnén 1
avadimAwon kot £kBeon Tov evOENATOG, KAOMG Kot aGVUIETPia e SNUOVTIKG acONTIKd TpoPAato
[11,27].

APKETEC EMONUMOAOYIKES HEAETES GTO TTAPEABOV elyav emkevipmBel otV depebivnon mBovig
GLGYETIONG TOV EVOEUATOV GIMKOVIG HE TNV OVATTLEN CLGTNUATIK®OV TTadNcE®VY, OT®MG d1APOpPOol
€lon kapkivov kot kKuplwg Kapkivov Tov pocsTov, KaBdS Kot avtodvocwv voonudtov. [Tiéov oto
OUVOAO TOLG OVOOPOUIKES UEAETEC KOU UETA-OVOADGCELS €(0VV amodeifel OTL dev VIAPYEL Kopia
OLTIOAOYIKT] GLGYETION UETAED eVOEUATOV GIAMKOVNG KOl OTOLOVONTOTE THTOV KopKivov, mabncewy

TOL GUVOETIKOV 1GTOV Kol VEVPOLOYIKAOV dtatapaydv [11,27,33-35].
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Ipoocwpiva EvOépata ikovig (010Tatipes 16TOV)

Iotopui) avadpopn

H yprion dwrtatypowv 16100 amotehel £va onpoavtikd emitevypo oto medio g [MAaoTtikng
Xepovpykng Tig televtaieg dekaetiec. H mpdn khvikny epappoyn toug avépyeton 1o 1957, 6tav o
Neumann tomofétnoe S1ataTnpo 16TOV GTNV KPOTOUPIKT TEPLOYN YO TNV OMOKATACTUGT GLYYEVOVG
wkpowTtiog [36]. AxorovOnce to 1978 o Radovan, o onoiog tomofétnce yio TpdT™ POPa dtatathpa,
1GTOV Y10, TV OMOKATACTOGT TOV Hootoy petd and poaoctektoun [37]. 'Extote n évvola g didtoon
TOV 1GTOV UE TNV YPNON TPOSHOPIVAV EVOEUATOV GIMKOVNG OMEKTNGE EVPEIN ATOdoY Kot TAEOV
amotelel v uéBodo eKAOYNG Yoo TNV OMOKATAGTOON TANOMPOG GLYYEVAV Kol ETIKTNTOV

SVOUOPPIDOV TOGO GE OOl OGO KO GE EVIAIKEG.

Baowkég apyéc o1dTaong TV 16TOV

H évvola g dudtaong tov ot@v Paciletor otn QULOIKY KOVOTNTA TOL OEPUATOS Vo
dwteiveton ®g amdvinon oty Vmapén vrokeipevng dbvaung. H mpoodevtikry mApwon tov
dwTatpa HEe QUOIOAOYIKO opd mpokoiel adEnomn 1tng mieong OTOLG VTEPKEILEVOLS KoL
napakeipevoug 16to0c. To vod dudtaon oépua epgaviCer po oelpd omd 16ToA0YIKES HETOPOAES,
omwg: o) M emdepuidoa epeavilel avENUEVN WTOTIKA OpAcT HE OmOTEAEGUO TNV Ompovpyio
nepiooelog emdePOKOD 16TOV, ) TO YOP1L0 TaPOVCIALEL GTOIOKY AETTVVOT), Y) VITAPYEL AVENCT] TG
ayyelmong Tov OEPUOTOC MG OMOTEAECUO TNG VEOOYYEWOYEVESNG, Kol O) Onpovpysitor vmomng
Koy1d1Kog 16t0¢ méPLE tov dtatatnpa [38-40]. To telkd amotéreoua elvar n dnpovpyio mtepicoelog
OEPLOTOC TKOVIG VAL KOADYEL peydda EAAeippoTo OEPUATOG KOl LOAOKAOV Hopiov o€ kKdbe avatopukn
TEPLOYN TOL OVOPAOTIVOV CAOUATOG.

Ot dwatatnpeg 10100 eivar €1d1kd evOEROTA KATAGKELAGUEVO OO GIAIKOVY pe Agio 1) Tpoyeio

EMOAVEID, €V 1 TAPOON TOVS YIVETOL HE (QLGOAOYIKO O0pO HECH EVOMUATOUEVNG N
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amopokpuopuévng Parfidac Eyyvong (port). Ymdpyovv oe dibpopa oyfuato, OT®S: o) GTPOYYLAL
(round), B) opBoydvia (rectangular), y) unvoedn (crescent), kot 8) elkewrtikd/opd (elliptical/oval),
EVD VIAPYEL M SVVOTOTNTA TANP®ONG TOVG pe Oykovg amd 25cc éwg 1500cc (Ewkéve 5). Xmyv
OTOKATAGTAOT] TOV HOGTOV YPNOLLOTOOVVTOL KUPIMG dTATNPES 10TOV UE Tpayeio EmMOAVELD Kol
evoopatopévn BaiPida TANpmong, evd otV mOvVopOMTIKY| YEPOVPYIKN TOV VIOAOWTOV TEPLOYDV
TOV COUATOG Yivetar ypnom dSTatnp®V 16To0 pe Aglol EMPAVEIL KOl OTOUOKPLOUEVT BaAfida

TANPOOTG.

Ewova 5. A. Alatatipog 16To0 e PNVOELOES GYNIA KOl AtopakpLoUEVT BaiPida TApmonc.

B. Awtatpog 16Tov e EAAEITTIKO/0BAA Gynua Kot amopokpuouévn aiBidoo mApwonc.

Xp1on TV S1WTETHPOV I6TOV

Ot dwTatpeg 16ToL YpNopomolovvtol evpémg otV Enavopbwtikny [MAactiky Xeipovpykn
YO TNV OTOKOTAGTAGCY] GLYYEVAV Kol EMIKTNTOV SVCUOPPLUDY TOCO GE OO OGO KOl GE EVAAIKES
[38,41-43]. Ot xvp1dtepec evOei&elg apOPOHY TV AVIILETAOTION EYKOAVUATOV, YIYOVTII®V GUYYEVOV
oTiA®V, LETATPOVLOATIKG EALEILLOTA TOV OEPLOTOG KOL TOV LOAUK®OV LOPImV, LETEYXEIPNTIKES OVALEC,

QAOTEKIOL KO OYKOLG OEpproTog Kot polokov popiov [38,41,44] (Ewova 6, 7). Abvotor vo
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tomoBetnBovv oe KaBe onueio Tov AVOPOTIVOL COUATOS, OALAL OL IO GUYVEC EVTIOTIGELS OLPOPOVV TO

TPYOTO TNG KEQAANG KO TOV KOPLLO.

Ewovo 6. A. TomoBétnon Swatatipa 10100 6€ acbeviy pe yryavtiaio cvyyevy omido de€l00 Avm

dxpov. B. O drotatipog 16tol EYel UNVOELDEG OYNLLO Kot PEPEL OMOLOKPVGHEVT BaAPida £yyvonc.

Ewova 7. A. TomoBétnom dwratipa 16tov oe abevi pe deppotooti&io (tatovdal) ot oe&ud
opormAdtn. B. O dwrtatpog 10100 €Yl UNVOEWESG OYNUO Kol QEPEL AmmUaKpLGUEVT BoAPida

gyyvone.

Oocov apopd TV XEPOVPYIKN TEXVIKY TOTOBETNGNG TOVG, apyIKA YiveTal (o Toun TEPLE NG
TPOTOTAOOVG PAAPNG KoL KOTOTLY e EVOOCKOTIKT Kovn avolktn péfodo dnpovpyeitor n KatdAAnAn

VIOdOPLOL N VITOPLIKY BNKT, 6oV Kot TomoBeTeiTAL O SlaTaATNPAG 16TOV. AVAAoya e TNV EKTAGT TNG
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BAGPNg M tov elheippatog pmopel va tomobetnBodv 600 1 kat mepiocOTEPOL dratatnpes. Metd amd
10-15 nmuépeg Eexvder m SodKacion TANPMOONG TOL JSOTATHPO HE OTOCTEP®UEVO 16OTOVO
QLGLOAOYIKO 0pd ovol TaKTA Ypovikd dSwacthiupato (mepimov KaOe 15-20 nuépeg) kol pe dykovg
avAAOYO LE TNV YOPNTIKOTNTO TOV JATUTHPA, OAAG Kot TNV avekTIKOTNTO TOV aoBevods. H cuvolkn
mePiodog drdtaong eivor cvvnlwe amd 3 €wg 9 unveg N Kol TEPIGGOHTEPO OVAAOYQ LE TNV TTdONoN.
Koatémv o acbevig vmoPailetor oe de0TEPT YEPOVPYIKT EXEUPOAOT APOIPESTG TOV JLOTATHPA 1GTOV
KOl 0TOKATAGTOONG TG TPWTOTOOOVS OLGHOPPIOG LE ¥P1oT TOL TAEOVALOVTOG OEPLATOG, KAOMG Kot
TOTKAOV KPNUVAOV 0O TOVS TOPAKEILEVOVS 1GTOVG.

Ta Bacwd TAeovekTNHATO THG XPNONG TOV JATOTHPOV 16TOD €ivar 1) SNUAVTIKY Hel®oT TG
voonpotag TG 00Tplag mePOYNG, M onpovpyio mepicoelg TomkoD OEPUATOS €EOUPETIKNG
TOWTNTOG UE STNPNON TOL YPAOUOTOS KOl TNG VONG, 1 OThpnon g aohnTkdTNTOS KOt NG
tpryopuviog. Ocov aeopd to LEOVEKTNUATO amotteiTal 1| cyvn emiokeyn tov acBevoig oto latpeio
YL TNV TANPWOGT) TOL J10TATPA, EVO Yo pia TEPiodo o acBevig Ba mpémet va dexBel Tnv dnovpyio

ducpopoeiog, yeyovog mov mpokaiet duoavesio.

Ao@aiero Ko EMTAOKEG

[dwaitepa onpavtikny Kpivetor n HeAETn TG avATTLENG EMTAOK®MV HETE amd TV ToToBETNOoN
dlTatpV 16Tov. v 01ebv PiAoypaeia avaeépovtat 1d10itepa VYNAL TOGOGTA ETITAOK®OV TOV
Kopaivovtor peta&d 11% wo 40% [38,41,44-46]. Tlopdyovieg mov cLVOEOVTAL TTO GLYVO LE TNV
EUPAVIOT EMMAOKAOV elvar 1 Toudlatpikn nikia, 1 TonobEétnon dwutatipa oto Kdto dkpo (Kupimg
AOY® TS aUdTOong Kot avemapkelog Sféciumv 16Tov), Kabdg Kot o apBuds dotatnpwv
10700 ava Teployn [47-49].

Ot emumhokéc pmopodv va dlaympioBovv oe eghdocoveg kot peiloveg. XTI €AAGGOVES
eMMAOKEG €lval apKeTH KATOW TPk emEPPacn, Omwg n yopnynomn avtiPlotikng Bepaneiog, aAld

dev givan avoykaio 1 voonAeia M M yxewpovpywkn eméuPacn. AvtiBeta ot peiloveg emimAokég
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Kpivetal amapaitnn 1 voonieio tov acbevoig kot mbovov 1 ektédeot yepovpyikng enéppoonc. Ot
O CLYVEG EMIMAOKEG elval: o) N ekdnAwon Aoipnméng, B) n €kBeomn Tov datatnpa, y) 1 SLACTACT) TOV
YEPOVPYIKOL TPAOUOTOS, O) M 0pdONG GLAAOYN, €) TO OUATOUN, ©T) 1N pNnén/ddTpnon Ttov
dwtatnpa, §) 1 Heptkn | TANPNG VEKP®OT TOL dEPUATOC VTTepBev TOL dlataTnpa.

H ocwom emloyn tov acbevoldg o cuvaptnom He TNV KOTAAANAN YEPOLPYIKN TEYVIKN
UTOPOVV VO, LELOCOLY GNUOVTIKA TV EMITTOON TV emumiok®v. Emniong n ypron dwatatipov 16tod
OV QEPOLV TIOTOTOINGN TOWOTNTOC EYYLATOL TO KOAOTEPO OLVATO MGHNTIKO Kol AELTOVPYIKO
amotédeopa. [TAéov ot cOyypovn emotun g ProlaTPIKNG 1 TAPNON AVGTNPAOV KOVOVOV DYIEWVNG
KOl KOTAGKELNG TOV VAKADV G€ cLVOLAcO pe TNV teXvoroyikn e£€MEN amotelohv gyyvmon yio v

AGQOOAN XPNON TOV TPOCOPVAV EVOEUATOV GLAMKOVNG.
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AvVoGoTOMTIKO XVvoTNnNa

Baowéc apyéc avosoroyiag

To avocomomtikd cvotnua omotedel T0 Pocikd APLVTIKO GOGTNUO TOL AVOPAOTIVOL
OpPYOVIGHOV Kol OmOTEAEITOL amd €vo. GUVOAO OPYAVOV KOl KLTTAP®OV OV GLVEPYALOVTAL GTEVA
Heta&l Tovg e 6TOYO TNV TPOCTUGIO TOL OPYOVIGHOD EVOVTL BPAATTIKGOV TAPOYOVIWV TOL EEMTEPTIKOV
N ecotepkol mepifaiiovtog. O 6pog avocio epeavicnke yoo TpdT Eopd oTIc apyés tov 20
aLOVO, Y10 VO, SNAMGEL TNV TPOGTAGIN £VOVTL AOLMOMV VOGHOV KOl SNAMVEL TV OTOKPIoT TOL EEVIOTN
évavtt EEvVeV cLOTATIKOV €lTe avTA glval pikopopyavicpol gite pakpopdpla. H avooia dwakpivetan
og Lok (€yyevig) Kau emiktntn (Tpocappootikny) [50,51].

H @uown avocio dev amattel mponyoduevn ékbeon oto maboyovo kot dev givar 101k kKabmg
avayvopilel To KHpl cLOTATIKA €VOC HIKPOOPYOVIGHOD HEG® LTOSOYEWMV OovayvAaplong HoTiBwv
(pattern recognition) mov Bpickovtat o€ 6Aa to KOTTOpPO [52,53]. ITeptAapPavel Ty @oyoKvTTAp®ON
LKOOPYAVIGUAV, TNV KATOGTPOPT TOVG OO TO 05O EKKPLLO TOL GTOUGYXOV Kol Omd T TEMTIKA
évlopa, kaBdg Kot TNV Tapovsio 6TO Ao OPICUEVEOV OVGLMV Ol OTOIEG TPOKOAOVY TNV KATOGTPOON
TOV pKpoopyoviop®v. Emdyst po ypiyopn amdvinon (o&elog ¢@dong) kor v avamtuén
QAEYLOVAOOVG OVTIOPOONG SOUESH KLTTOPIKNG KOl YVUIKNG avtidpaons. H xvttapikn avocio
OVTITPOCHOTEVETAL OO TNV OPAGCT] TOV QUYOKVTTAP®V, TOV HOKPOPAY®V, TOV TOAVLOPPOTLPIVOV
KUTTApoV Kot TV kuttdpav evoikov eovémv (Natural Killer cells, NK-cells). H yopwm avoocio
ekTeEAEiTAL MO TNV TAPUYy®YN KOl £KKPIOT) OLGLDV, OMW®G Ol KLTTOPOKIVEG KOl TO GUGTNUL TOV
GUUTAN PO LLOTOG.

H emiktmtn avocio mapéxet otov opyoviopd eEoupetikd 16xvp | MPOCTOGIO Kol OEV
avanTOGGETOL TaPd LOVO OTAV 0 0PYUVIGHOG VITOoTEL TpMTa £MiBeon amd pikpoPlaky| voco 1| toéivn,
EVD Y10 VoL evepyomon0el amarteitat ypovikd diotnua efdopadmv 1 unvov [54,55]. Awkpiveton og

KLTTOPIKY Kot yupikn ovooio. H kvttapikn avooia emdyston petd amd avtryovikd epébiopa ko
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Aappaver yopo dStopéom g opdong Tov T-Aep@oKVTTAp®Y, EVO 1 YVUIKY avocio Stupécm Twv B-
AELPOKVTTAPOV KOl TNV TAPAY®YN avIIcOUITOV. Xopokmnpiletolr omd €101K] avayvapion Tov
maboyovou Kot péylomn amotereocuotikotnta. Enxiong £xet v 1010t ta va ovorTieGEL 0VOGOAOYIKN
UVAUN HEC® TNG Omolog VEAPYEL TOYLTEPN OvTidpaon otnv emovékbeon oto 100 avtiydovo M
madoyovo popéal.

H avotopuxn dtaipeomn Tov avocomomTikod GUGTHUATOS TEPIAAUPAVEL TA TPOTOYEVI AEUPIKE
opyoava (Aeppoyéveon, OOpog adévag, euPfuikd NTop Kol HVEAOS TOV OCTOV) TOL TOPAYOLV TO
KOTTOPO TOV OVOGOTOUTIKOD GLGTNUOTOS KOl TO OELTEPOYEVN AEUQWKE Opyava (AERQAOEVEC,
OTANVOG KOl AEPPIKOG 16TOG cuvdedeEVog te Toug PAevvoydvous-MALT-), dmov Aapfdavel xdpa M
OVOGOAOYIKT AOKPLON).

H avootaxn andvinon emrvyydvetor and tn GuYXpOvIcUEVN AElTovpYia SPOP®OV KLTTAP®V
KaODG Kot omd SAVTA POPLaL TOL AVTA EKKPIvOLV, OTMG ivol TO. AVTICOUOTO, Ol KUTTUPOKIVES, TO
oLUUTANPOUO Kot Ot mapdyovteg @Aeypovic. To avocomomtkd cvotnua amoteleitor and 6vO
Bacikég opades KLTTAP®V, TO KOTTOPO TNG LVEAKNG GEPAS KOL TO KOTTOPO TNG AEUPIKNG oe1pdc. Ta
KOTTOPA TNG LVEAMKNG GEPAS OTOTEAOVVTOL OO T LOVOKVTTOPO/ LAKPOPAyQ, To dEVOPLTIKA KOTTOPQ
KOl T0 TOAVHOPQOTOPNVA (0VOETEPOPIAN, NOSIVOPILO Kol Pacedpira). Ta KdTTOpa TG AEUPIKNG
oelpds meptlopfdavouv To AEHEOKVTTOPO Kol O ocvykekpiwéva to B-Agpeoxvtropa, to T-
AeppokvtTopa kat o puotkd eovikd kottapa (NK cells).

Ta ovdetepdpira amoterodv Tov KOplo TANBVGUO ™G ofelog PAEYLOVASIOVG aVTIOpOoNG Kot
EVEPYOTOLOLVTOL OO TIG KVLTTOPOKIVEC OV TOPEYOLV TO HOKPOPAYX E€VM GE CNUAVTIKO Pobud
EKTEAOVV AELTOVPYIES LOKPOPAY®V, OIS 1 ATOSOUNCT IGTAOV KOl 1| AYOKLTTAP®OT). Ta noctvopila
EYOUV TAPOLOLES OPACELS LE OVTEG TMV OLOETEPOPIAMY KOl GLUUETEXOVYV KUPIMG OTNV AAAEPYIKN
avtidpaorn. EmmAéov 1o Pacedpiha  ekppdlovv vmodoyels ¢ avococoaipiving IgE ko

anelevfep@vouv LETAPIPACTES TNG PAEYHOVIG, OTTOC 1) IOTOLLIVY KOl 01 TPOCTUYAUIVEC.
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Ta povoxvttapa KuKA0@opovV yio Aiyo 6to aipa Kot cuviBmg amokilovv Tovg 16Tohg, OOV
EVEPYOTOLOVVTOL KOl UETATPEMOVIOL GE HOKPOPAYQA 1) LETOTPEMOVIAL GE KOTTOPO TOL 1GTOV GTOV
omoio petavaotevovv. Ot kOpleg Aertovpyleg TOV — UOVOKLTTAP®V/HOKPOQAYy®V  €lval 1
(POYOKLTTAP®ON, 1 TOPAYWYN KLTTOPOKIVAOV KOl 1) 0pAOT TOVS MG GVILYOVOTOPOVGLUGTIKG KOTTAPO
(Antigen Presenting Cells, APCs) evepyomoimvtag ta T-Aepgpokdtrapa [56,57]. H Aertovpyio avtodv
TOV KVTTAp®V lval 1 TpoOSANYM Kot emeEepyacio eEMYEVAOV avTYOV®OV Kol KOTOMY 1 Tapovsioon
Tovg oto T-Aep@oxvTtopo HEGH EWOIKOV HOopiov Tov ekEPAlOVIOL OTNV EMPAVEIL TOVG Kol
ovopdlovtan peilov ovumieypa wotocvuPotomrag I (Major Histocompatibility Complex Class Il,

MHC 1) 1§ avtiydva tov avbporivoy Asvkokvuttapov (Human Leukocyte Antigens, HLA-DR, DP,

DQ).

Mehétn TV VoAV POV TOV AERPOKVTTAP®V

1oV vy avlpdTIvo opyavicpd avevpickovial mepiocdtepa amd 1012 Aeppordrrapa. Eivon
KOTTOpO pUKPE Kot oTpoyyLAd StoapéTpov 5-12 um pe oepopwed mvpnva. To kuttapdmriacpd tovg
nepEyel ptoyovoplo Ko erevbepa prpocopdrtio. Onwg mpoavaeépdnke drokpivovror 3 katnyopieg
Aeppoxvttapov: 1) ta T-Aepgoxvttapa, 2) o B-Aeppokdtropa kot 3) ta KOTTOpo GUGIKOL OVELG
(Natural Killer cells, NK-cells).

Ta Aeppokvttapo ekepdlovv otV em@dveld TOvG v PEYOAO OplOUd SLOPOPETIKMV
TPOTEIVIKOV HOpimV Tov PUmopel va ypnoIonomBovy g dakpiltol deikteg HETAED TOV KVTTAPIKAOV
TAnBvopmv. Avtoi ot edkoi deikteg karobvor avirydvae (avtiydva empaveiag) yoti oviyvedovta
pe T YPNON EWIKOV HOVOKAOVIKOV OVIICOUATOV, Omwg ovpPaivel pe v xpnon g
Kuttapopetpiog pong. O empavelokds deiktng mov yapoktnpilel emakpPdg pio KLTTOPIKN GEPd M
éva 6TA010 dapopomoinong, Exel kaBoplotikn doun kot ovopdletor péAOg opdoas dlapoponoinong
(Cluster of Differentiation, CD), xafd¢ avoayvopiletor omd pio opdda -cluster- povoki@vikov

avticoudtov (anti-CD) [58,59]. Erouévmg ta yopoktnptotikd avtd avtiydvae ovopdlovtol Oeikteg



19

emoaveiag M aviyovo olapopomoinong kot avagépoviar pe tov 6po CD kot éva aplBuntikod
npocdloptopd, 6mwg CD1, CD2 kim.

Ta T-AeppoxdTTopa TopAyovIoL 6TO HVEAD TOV 0CGTMV KOl HETAVAGTEVOVV 6TO OO0 adéva
Katd TN olapKeln e eUPuikng kot veoyvikng {ong, 6mov dtopopomotovvtal Kot wpudlovv. Ta
opo T-Aep@ok0TTapa VTEAPYOLY KUPIME GTOV TEPLPEPIKO AEUPIKO 10TO, OTO TEPLPEPIKO Ol KOl
ot Aépeo. AnoteAovv to 70-85% TtV TEPIPEPIKOV AEUPOKVTTAP®Y Kol GUUUETEXOVV KLPIOG oTNV
eMiKTNTN KuTTOPIK ovooio. H xvupidtepn dpdorn tovg eivor 1 pvBion g Asttovpyiag 1060 TV
v, 660 OV B-Aep@oKLTTAPOV Kol HOKPOEAY®V 010 LEGOVL SHAVTAOV OLGLOY TOL EKKPivoLv,
omwg elvar ot kuttapokiveg. Emiong épovv v dvvatdmta vo dpodv ¢ KOTTAPO KATOGTPOPNG
avtiyovov Kot dAlov kuttdpov. Ta T-Aeppokidttapo eK@pAalovy 6TV ETPAVELL TOVG TO OVTLYOVIKO
ooumieypo CD3, 10 omoio amoteAei pépog tov vmodoyéa tov T-Aeppokvttapov (T-cell receptor,
TCR) [60]. H avayvdpion tov avirydvov yivetor pe tov vrodoyéa TCR kat povo dtav 1o avirydvo
ocvumapovstaletar and ekeivo tor KOTTAPO TOL EEPOVV TS YAvKompwteiveg MHC taEng I n 11
(mpwteiveg Tov peilovog cvotiuatog wrocvppatdmrog) [61]. Ta T-Aeppokdtrapa VTOdPOHVTOL
oe dvo kOplovg vromAnbvopodc: 1) ta Pondntikd T-Aeppoxvtrapa (T-helper cells) kot 2) ta
kuttapotoéikd T-Aeppokvtrapa (Cytotoxic T-Lymphocytes, CTLS).

To BonOntkd T-Aeppoxvtrapa (T-helper cells) exppdlovv oty emedveld tovg Tov deiktn
CD4, gépovv tov pawvotvmo CD3+/CD4+ kat avayvepilovv ovilydva 6€ GLUVOLOUGUO LE TO, LOPLOL
m¢ taéng II too MHC (MHC IlI, HLA-DR,DP,DQ) mov ekopdloviar kvpiong omd ta
OVTIYOVOTOPOVGLOCTIKG  KOTTapa. Amotehobv to 28-59% tOov OULVOAKOD TANBLGHOL TV
Aeppokvuttapmv. O1 KuploTePes OPACELS TOVG Elval PLOUICTIKEG KOl GUYKEKPLUEVOL EVEPYOTOLOVV TOL
KLTTOPOTOEIKA T-Aeppokittapa, Ta B-Aepgokittopa Kot To Lokpoeayo dlo HECH TNG TOPAYWOYNG
Kot EKKPLOTG KLTTOPOKIVOV, OTTmg ot vtepAevkiveg (IL-2, IL-4, IL-5) n y-wvtepeepovn [62,63].

Ta kvttapotoéikd T-Aeppokvttapa (CTLS) ekppalovv oty empdveld Tovg tov deiktn CDS,

emoUEVOG pépovy tov pawvotvmo CD3+/CD8+ kot avayvmpilovv oavitydova 6€ GLVILOCUO LE To
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popwe g taéng I tov MHC (MHC I, HLA-A, HLA-B, HLA-C). Amotelodv 10 13-32% Tt0V
ouvoAlkoy mANnBvouod tov T-Aeppokvttdpowv. Ilapovsidlovv KLTTOPOAVTIKY dPACTNPIOTNTA
KATOGTPEPOVTOS KVTTOPO HOALGUEVO OO 100¢, KVTTAPO OYKOV Kol KOTTOPO OAAOUOGYEVUOTOC
[64,65]. H dpdon tovg mpoyuatomolgitor &ite péom £KKPoNG EWOIKOV 0VGIOV (TEPPOPIVES,
KokKkloévloua), €lTe PE EMOY®YN TNG OMOTTMOOTC.

[dwitepo pOAO 6TV OUOIOGTOCT] TOV OVOGOTOIMNTIKOD GLOTHUATOC dtadpapatilel Kt &vag
emmAéov  vmomAnbvuouds tov  T-Aeppoxkvttdpov, to Aeydpevo pvOuiotikd  T-Aepgoxivtropa
(CD4+/CD25+, Tregs) Ilpdkertor yioo kdTTOpo TTOL ammotehobv 10 5-10% tov meprpepikdv T-
BonOntikov kuttapwv (CD4+ T cells) mov sumiékovtar otnv avocoavoyn, pvOuilovtog v
EVEPYOTOINGT KOl TNV EMEKTACT TOV OLTOOVTIIOPASTIK®OV T-AEUEOKVLTIAP®OV, TOV UNYXOVICUO TNG
TEPLPEPIKNG OVOYNG, KaOMG KoL ToV EAeYY0 TNG OVOGIOKNG avoyng Evavtt avto-avtyovav (self-Ags)
Kot dAro-avtryovov (allo-Ags) [66-68]. Avartdiocovtatl otov O0po adéva Kot 6TV TEPIPEPELD, EVED
ekppalovv toug deikteg CD4, CD25 ko FoxP3 (CD4+/CD25+/FoxP3+, Tregs cell). H kopia dpdon
T0VG givon 1 kKotaotol) tov T-Aeppokvttapwv (effector T cells) dio péow xvtokvav (1L-10, TGFb),
KutTapoAvong (ekppdlovv ta granzyme A & B), dwotapoyng tov HeTaffoAkdv 0dmv Kot emEuPpacng
oTNV OPIHaven Kot Agttovpyio TV devopltikdv Kuttdpmv. A&ilel va onueiwbel 6t 0 poAOg TV
Tregs eivar dvokoro va kabopiotel, KaBdS yapakmmpilovior and erepoyévela Tov TANOLGHOD TOVG
KOl Ol TTEPIGGOTEPES LEAETEG YivovTon Ge mepLpeptkd aipo kot Oyt otnv mepoynq ™g PAEPNG. Ztnv
KAMvikr| mpdén n peiowon tov TAnBuvopod tov T puBUICTIKOV KLTTAPOV EVEXETOL GTNV AVATTLEY
AVTOAVOC®MYV VOCNUATOV, OTMG 0 caKyopmong dapnng tomov I, n yopiaon, n poacdévio Gravis kat
N pevpatogdng apbpitida [69-70]. AvtiBeta avénuévn ékepacn tov Tregs éxetl Ppebdei o acbeveic
e Kokon0eig veomlaoieg kot Aotuddelg vosovg [70-71]. Idwaitepa o€ acbeveig e koapkivo avEnuéveg
OLYKEVTPMOOELS TV Tregs oyetifovrot pe vynAn Bvntotnta Kot HEIOUEVO SaoTn o EAEVBEPO VOGOU.

Ta B-Aeppokdtropo mpoépyoviar omd TPOYOVIKA KVUTTOPO TOV HVEAOD T®V OGTMV Kol

KOTOTLY LETOVOGTEVOVY GTO TEPLPEPIKO OlipLaL, AEUPO Kal 6TO AEUPIKA Opyava [72-74]. Amotedovv T0O
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10-15% twv Aeppokvtrdpov Tov mepipepkol aipatog. H kdpla Aetrtovpyio Ttovg sivor 1 mapoywyn
avococ@apvedv (1g), dniadn aviicopdtov (Ab), mov dpodv ®¢ avTIyoviKoi VTOdoYElS, EVD £vag
HIKpOG aplBuog toug eéelocetal oe B-kOttopa pvnvng Tapapiévoviog HoKpoypovia 6To AEUPIKO
1010. YTapyoovv 5 opddeg avococpapvov: 1gG, IgA, IgD, IgM, IgE kot elvar gite cuvoedeuéveg pe
HEUPPAVESG GTNV EMPAVELD TOV KLTTAPOL gite ekkpivovTal. Ta avTio®UATO OPOVV ATEVEPYOTOIDOVTOG
TIc tollveg Kol TOVC 10UG EVEPYOTOUMVIOG TOLTOXPOVO UN  EOIKEG  OMOVINGEL,, Om®G 1
(POYOKLTTAP®ON Kot TO 6Vt Tov cvumAéyuatoc. H ékBeon twv B-Aeppoxuttdpov ota avtiydva
JPOPOTOLEL TEPAUTEP® TO KOTTUPA AVTA MGTE MOTE VO TPOTOTOMNOOVV GE TAAGUATOKVTTAPO KOt VoL
TOPAYOLV TIG AVOGOCPOIPIVES TOL GTPEPOVTAL KOTA TV ovTtyovev. Ta B-Aeppoxvttapa ekppdlovv
otV emEAveld Toug to oviryovo CD19 (CD19+ cells), kabmg xar popro g taéng I tov MHC
Aertovpydvtag ¢ oviryovomapovotaotikd kovttopo (APCS) yw v evepyomoinon tov T-
AELOOKVTTAP®V.

Ta euowd @ovikd kvttapa (NK cells) eivor peydio Aeppokdtropo HE YOPOUKTNPLOTIKG
KUTTOPOTAACUATIKE KOKKIOL OV TPOEPYOVTAL OO TOV HVEAD TOV OGTMOV KOl UETAVOCTEVOLV GTO
TEPLPEPIKO aipto, VG amokilovv tovg Aeppadéves kat to omAnva [75-76]. Amotelovv to 10-15%
TOV TEPLPEPIKDOV AEUPOKLTTAPOV TOL OUHOTOS KOU GTNV EMPAVELL TOVS €KPPAlovV dAPOPOVG
avtryovikovg oeikteg, omwg tov CD16 kot tov CD56 (@awvotvmog CD16+/CD56+). ‘Exyovv v
KOvOTNTAL VO POVEVOVV OPICUEVE KOPKWVIKE KOTTapo KoODG kot kOTTOpo poAlvopéva omd
oplopévoug 10hg pHécm Ekkpiong to&vev vd popen Kokkiov. Tlap’dia avtd Opme 1 KoTasTPOON
etvar pn €131k, dNAadn dev elvar €101KN Yo Tov 10 1 Ta Kopkwvikd oviyova. Emiong cuvBétouy tov
nopdyovio vékpoong tov oykov (TNF) kot v y-wvtepeepovn (IFN-y). Xopokmmpiotikd tov
QLOIKAOV QOVIK®V KLTTApOV &ivar 0Tt dgv ekepdlovv tov T-kuttapikd vrodoyxéa (TCR) wo

EMOUEVMG Y10 VOL EVEPYOTOIMOOVV OEV OTOLTEITOL TTPONYOVUEVAOS ETOPT| [LE KATOLO OVTIYOVO.
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Kvtrapoperpia Porg

Ewaymyn

O TpmdTEG PEAETEG pE TNV XPNON KLTTOPOUETPiag pong avépyovior o 1934 amd tov A.
Moldovan ko cvveyiotnkay pe Ti¢ epyociec tov W. Coulter [77,78]. Katémy katd tnv dekaetio Tov
’60 £ywvov o1 TPAOTEG EQUPLOYES TNG KuTTapOpETpiag porg otnv latpikr amd tovg L. Kamentsky kot
M. Fulwyler [79,80]. H avakdAvyn tov povokhovikev aviicopdtov ard tovg Kohler kot Milstein
(BpoPeio Nobel Totpikrig-Avocoroyiog to 1984) dvoiEe tov SpOpo oTn GLYYPOVN KLTTAPOUETPIO.
PONG SLEVPVVOVTAG GNILOVTIKG TO TESIO TV KAMVIK®V @appoyov [81].

H Kvttopopetpio ympiletar oe dvo Pacikég katnyopieg v Kvrrapoperpia Pong (Flow
Cytometry) kot tv Kvtrapoperpia Avarveng Ewévog (Image Cytometry). H Kvttapopetpio Pong
etvar 1 tegyvoroyia pe v omoia yivovtol mMOWKIAEG HETPNGELS KOl TPOGOOPIGUOL GE KATAAANAL
TPOETOLAGUEVE KVTTOPO 1] 0pyavidla KLTTApmV (Tupnves, ypoupocopoto kAr.). H mpogtoacio
TOV KLTTAP®V 1 opyovidiov ovtdv £yKertor otn onpoaven tovg pe eBopilovces ypwoTiKéc.
Kvuttopikd empovelokd kot KuTTopOTAACUATIKE HOPLOL UTOPOVV €UKPIVAS Vo aviyvevBolv e
avocoPOopioud pe TV ¥PNON LOVOKAMVIKOV avTicopudtov. To vid éleyyo coupatidw, péovv pe
HopON EVOLOPNUOTOS Umpootd amd pio eotevn axtiva LASER, 6w pécov Baidpov pe toyvtnto
APKETOV YAMAdwV ovd devteporento. H pétpnon, avoayvopion kot n dwedoyn yivetor pe faon tov
eKTEUTOUEVO POOPIGUO KoL TN 6KEOAOT TOV PMOTOC. Ta eKmEUTOUEVO PMOTEWVE GNHOTA OO TO KAOE
KOTTOPO 1 0pyovidlo avoAvovTal, KOTELBVVOVTOL GTOVS OVIXVEVTES KOl GTN GUVEXELN LETATPETOVTOL
0€ NAEKTPIKA GOt AVTA TA GY|LOTA EVIGYVOVTOL, LETPOVVTOL KOt TEAOG S1oXETEVOVTOL LITO LOPPN
YNOWKOV eVOEIEE®V GE NAEKTPOVIKO VTTOAOYIGTY, O 000G Le €101KO TpoOypappa tao enesepyaletal
Kot To Tepovctdlet. £1o kaOe KOTTAPO 1 opyaviolo petpovvtal To pEYEBog, 1 KOKKimon Kot To GALo

YOPOKTNPIOTIKA NG €VOOKLTTAPLOG 1] €EOKLTTAPLOG emMPdvelng, mov E£xovv onuavlel pe Tig
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@Bopilovoeg ypwotikés. Me Bdon avtd Ta dedouéva, To KOTTAPO 1 TO COUOTIOW TaEvouoHVTaL GE
oOVOAQ KO VTOGVVOLOL KOl OTH GLUVEYELD YiveTau 1) otatioTikn eneéepyacia Tovg [82-84].

[Ipoéktaom tng texvoloyiag awthg eivor o Kuttapodioywpiopdg Pong (cell sorting), xatd tov
01010 OTTO10ONTOTE UEUOVOUEVO KVTTAPO 1) COUATION0, TOL £YEl TIG Tpoavapepbeioeg TANpopopiec,
OMOLOKPOVETOL EMAEKTIKA amd TO evoldpnuo. Avtd emrTuyydvetol pe ToV eYKA®PBIGUO TOVG ©€
otayoviola, Ta omoia eopTilovion NAEKTPIKE EMAEKTIKA. XT1 GUVEYELD TA GTAYOVIOlD 0dNYovVTOL GE
NAEKTPOOTATIKO TEd(0, OMOV, ekelva moL eMALYONKAY, €KTPEMOVTAL OO TNV TOPElDl TOVG Kol
odnyovvtal Yoo vo. cVAAEXBoVV og €0kd Ydpo. H omovdadmrta g pebodov €ykertoar oto OTL
eCacpariler ™ pétpnon kol aviivon TV onudtov Tov kdfe Kvuttdpov 1 copatidiov o onoio
eotidlovtat éva-£éva 6To onueio avdAvong, OToL YIveTal 1 LETPNOT TOV SLPOPOV TOPAUETPMV.

2mv Kovtrapopetpia Avédivong Ewodvoag ta xOtTopa Ppickoviol oKvnTOTOMUEVO OE
KatdAnAa emnelepyacpuévo emiypiopo evd mdveo oto kOttopa €yxovv deopevtel ot eBopilovoeg
1pooTikés. O o10)0g emAéyston €ite ovtopata, €ite omd tov mapotnpnt) kot kébe wOTTOPO
eetdleton amd 10 Opyavo Egxplotd pE TOXOTNTA UEPIKMDV  EKATOVIAOMV KLTTAP®V avd
deVTEPOAETTO.

H Kvttapopetpio Porg eivon pion teyvoroyio pe tepdotieg epapproyés, onmg: - Adyvmon
voonudtov, - Kapvotvmikn avéivor, - IHopakorovBnon xapkwvikng Oepameiag, - Kvutrapikn
KTk, - Avdilvon Kuttapikng Aettovpyiag, - Aviyvevon eufpuvikov kvttdpov, - Tavtomoinon
KOPKIVIK®V KLTTapoV, - Kuttapoyevetikn, - Ogpeldong Kuttapikn froloyia.

Oleg ot gpappoyéc, mov avaeépdnkav mapondve, Pocilovior ce pePKES 1010TNTEG TOV
KUTTOP®V KOl TV GUGTATIKMY TOVG, TIS OTMOIEC O KLTTOPOUETPNTNG £XEL TNV dLVOTOTNTA VO LETPA
(ITivaxag 1).

['evikd, o xvttapopeTpNTg Umopel voo  avoADGEL OTOLOONTOTE KLTTOPIKO GUOTOTIKO GTO

omoio umopel va mpocdebel ypwotikn. Eqv n ohvdeon g xpwoTikig eivol ototyelopetpikn (dni. M
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TOCOTNTA TNG OEGUEVONG TS YPWOTIKNG Elvol avaA0YN TNG TOGHTNTOG TOV KLTTAPIKOD GLGTOTIKOV),

N H€TpNoN elvar TOCOTIKY Kot VYNANG akpiPeiog.

Iivakag 1. [510tNTEC KOl CLOTUTIKA TOV KLTTAP®Y oL peTpdvTon pe Kuttapouerpio Porg.

IAIOTHTEZ 2YZTATIKA
Kvtrapum Awdpetpog DNA
Koartavoun Xpwotikng [Mupnvikad Avtiryova
Ecwotepun Aoun ‘Eviupa
Avvopikd MepBpdvng [Mpwreiveg
[Mupnvikny Atdipetpog RNA
Epadov Emoeaveiog Oppoveg
Oryxog Avtiyovo Emeaveiog

Baowég apyéc Aertovpyiog Tov Kvtrapoperpnti Porg

"Evag Kvttapopetpntg Pong amotereiton and tpio cvompota: 1. Zoompa Porng, 2. Ontkd

Yootua, 3. TOotnua aviyvevong, enelepyaciog Kot LETOTPOTNG 68 NAEKTPOVIKO onpa [85-87].

1. Zvotnpa Pong

[Ipoxertan yo éva vdpavAKd cvoTa, oL e&ovaykdlel Ta KOTTOPA 1 TO COUATIOW VO
PEOVV TO £va HETA TO AAAO UmpooTa amd v aktivo Laser (amd ta apywa Light Amplification of
Stimulated Emission of Radiation), omoppo@®vtag To omd TO Evou®PNUO epyocias. Avto
EMITVYYAVETOL LE TN EIGOY®YN TOL OELYHOTOG GTO KEVTPO £VOG KOVOALOD, GTO OTTO10 PEEL EVAL OOPOVEG
vyp6 (Sheath Fluid). To kovéAl givarl KatdAANAo 6YESAGUEVO TPOKEWEVOL TO deiyua Vo, pEEL KOTA
UNKOC TOV KEVIPIKOL ToL d&ova, TePPAAAOUEVO amd TO adpaveéG LYPO Y®PIS Vo OVOULyVOETOL,

dnAadn cav va Ppicketan péca og po Onkn (sheath). To kovdir tomoBeteitan péca oto Bédapo porg
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(flow chamber). Exei, avdAoyo. pe Tig VOPOSVVOUIKES PLOUIGELC, EMTLYYAVETAL KOL 1] VOPOSVVOLIKT
€0TiOoN, £T0L MOTE TO KLTTOPO 1 TO COUATIOO Vo €pYeTOl CE €magn ME TNV axtivo Laser pe
mpocEyyion +1um.

Ot BdAapor pong dlakpivovtar oe OaAdpovg vmuatikng pong (Luminar Flow) kot og
Boddpovg otpofilmdovg opiov (turbulent boundary), avédAoyo pe v VIPOSLVALIKE TOLG OPYN
Eympo 1). Eniong, ot 0adAapotl pong dakpivovtar kot o Oariduovg avdivong (analytical chambers),
Y10, KUTTOPOUETPNTEG UETPNOTG TG OKEDAONC Kat Tov PBoplopov, kKot og Oaidovg dtehoyng (sorting

chambers), y1” avtovg mov drabétovv Kot cuoTA SLOA0YHG KUTTAP®OVY 1| COUOTISIWV.

Sample
Sheath

Flaw Chamber

Laser Optics

Xypae 1. Avdtaén xoyelidag oe Kuttapopetpnt Pong. Alakpivetor ) KeVIpikt| por| Tov detypatoc,
n meppdrrovca porj (sheath), n mpoepyduevn amod laser potevn déoun axtvoforiog Kot 1 okédacn

™G akTvoPoriag petd amd TpodGTTOOo G€ £va KOHTTOPO.
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2. OnTiké Xvotnpo

To cOomuo aVTO GLAAEYEL TOL PMOTEWVG GNUOTO OV EKTEUTOVIOL OO TO KOLTTOPL 1 TO
COUOTIONN OTAV TPOCTUMTEL TAV® TOVG 1] POTEWVN EGUN POTOG TNG AVYVIOG. XTI CUVEXELD OVOAVETOL
N cvAAeyduevn axtivofolio, 1 omoio avTIoTOlXElL 0T OKESUGT TOV POTOG KOl GTOV EKTEUTOUEVO
@Boplopd kabopiopévng évtaong e Bdomn to eBopoypopa (Zymnpa. 2).

H oxédaon tov pmto¢ dnuovpyeitor 6tov To KOTTOPO 1 T0 cOUTioo déyxetal TV KaBe
pog 11N devbuvvon pong déoun g Avyviag. H mpoonintovca aktvoBoAio amoppo@dtot Kotd Eva
HEPOG Ao TO KVTTOPO KOl KOTA TO VTOAOUTO okeddleTan Tpog OAeS Tic KatevBvvoels. H axtivopforia
mov okedaletal oty KatevBvvon g mpoéktaong e aktivog Laser, pe yovia 1°-20°, ovopdleton
npocebo oxedalopevn aktivoPoria (Forward Light Scatter, FSC) kau givat avaioyn mpog to péyebog
TOV KLTTOPOL 1 ToL copatdiov. H axtivoforio mov okeddletar oe katevBuvon kdbetn mpog tov
d&ova g axtivag Laser, pe yovia 90° ovopdletor kabetn 1 mAdylo okedaldpevn oxtivofolio
(Right Angle Scatter, v Side Scatter, SSC) «xot &ivar avéioyn 7pog TNV KOKKI®GN TOL
KUTTOPOTAGGLLATOG TOV KLTTAPOL 1 cwpotdiov (Xynpa 3).

FL3 (ECD)
FL4 (PC5)

FL2 (RD1)

FL1 (FITC) .

Laser l6vTwv AvVIXVEUTAG

MAdylou Zkedaouou,

Ss

AvixveuTtng
mwp606iou oKESAOHOU

ES

KuyeAida PoRg

Tyqpe 2. Zynpotiky omewovior TG OnTikNng otdtaéng evog KuTTtapopeTpnty pons. Awnbéter pia
eotewvny mnyn Laser 1dvtov Apyod (488 nm) kor T€0OEPLS QPOTOMOAALATANGCIOGTEG YuOoL TNV

TanTtoypovn aviyvevon 4 eBoproypoudtov (FITC, PE, ECD/PI ko PC5/PercP/PC5.5).
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SIDE SCATTER DETECTOR
MEASURING CELL COMPLEXITY

INCIDENT
LIGHT
SOURCE

FORWARD SCATTER DETECTOR
MEASURING CELL SIZE

Yypa 3. Zynuatikn avaivon Kuttdpov og tpog v Kokkinon (SSC) kot to péyedog tov (FSC).

Otav xatd ™ Swdkacio mpogtopaciog Tov Oelylatog o KOTTOPO 1 TO GOUOTIOW
onpavlovv pe @Bopilovoeg ovciec, dmwg M wobelokvaviky, pAovopeckeiv FITC (mpdaowvo), n
tetpopedoropodapivn, n R-eukoepvBpivn PE (kékKivo), 1 meptdtvovyog yAopo@idin-A-tpmteivn
PerCP, Texas Red 7 dAlec @Bopilovceg ovoiec mpocdedetéves oTo LOVOKAMVIKG OVTIGMUOTO,
nopayetoar  @Bopiopdg [85]. Ta  @boproyxpdpote ovtd deysipoviar amd TNV TPOGTIRTOVGQ
axtivoPoAia (deyeipovoa) Kot 6T GUVEYEWD EKTEUTOVY OKTIVOBOAID LEYOAVTEPOL UIKOVS KOUATOG
g dleyelpovcag, To omoio eivar yapaxtnplotiko ywo kébe pBopidoypoua (Ilivakag 2). 1o Tynpa 4
nopovctaloviol to edcpoto ekmopnng tov eopoypopdtov FITC, PE ko PerCP, mov eivan ta

TEPLOCOTEPO O10OEOOUEVA OEGUEVUEVO POOPLOYPDLLATO GTO ALVTICMOUOTO TOV EUTOPTIOV.

MMivaxag 2. ®Ooproypdpota mov ypnoiponotovvral ot Kutrapopetpio Porgc.

POOPIZOYEA MHKOE KYMATOE MHRKOY KYMATOZX
OYZIA AIETEPEHE LASER (nm) EKTTOMITHE (nm)
FITC 488 nm 525 nm

PE 488 nm 578 nm

ECD 488 nm 613 nm
PerCP 488 nm 675 nm
Alexa Fluor 405 405, 407 421

Alexa Fluor 430 405, 407 541

Alexa Fluor 488 488 519

Alexa Fluor 633 633, 635, 647 647

Alexa Fluor 647 633, 635, 647 665

Alexa Fluor 660 633, 635, 647 690

Alexa Fluor 680 633, 635, 647 702

APC 633, 635, 647 661
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J

FiTC

m

Relative
Fluorescence Intensity
i 1

500 ' 550 600 650 700

Wavelength (nm)

Fluorescence Emission Spectra

Yyqpa 4. To pdopato ekmounig tov eboproypopdtov FITC, PE ko PerCP.

O ypwotikéc PE, FITC kot PerCP pmopobv va cuvdebodv pe KatdAinio povokAwvikd M
TOAVKAWVIKA OVTICOUATO, 7oL avayvopilovv Tic aviyovikés koafopilovoeg G KLTTOPIKNG
EMPAVELNG 1 NG EVOOKLTTAPOG EMPAVENS. Me avtdv tov tpdmo oOilvetor 1 dvvatOTNTO TNG
aviyvevong tov kabopillovodv oty em@dveln Tov KaBevOG amd TO HETPOVUEVO KVOTTOPO, HE
OmOTEAECHO. TNV SLVATOTNTO  YOPAKTNPGHOD kot  Ttavopunong tov  kdbe kvttdpov o€
VTOTANOVGHOVE, COUPOVO LE TOVG GLVOVOGHOVS TTOVL £YOLV CYEJGTEL. Me TNV OAOKANP®OT TV
LETPNCEMV TOV QOTEWVAOV CNUATOV OKEOAONG Kol POopiopov, o kdbe KOTTOPO OvTIoTOVKED KL
tetpada tudv (FSC, SSC, FL1, FL2), n onoia pog divel ta dedopéva yia 1o péyebog, v KoKKimon

Kot 1o Babud Ekppaong Twv 600 avtryovikav Kabopilovcav.
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3. Zvotnno Aviyvevons, Enelepyociog kor Metatpomig oe Hiektpoviko Xnpo

2TOVG KUTTOPOUETPNTEG PONG YPNOUOTOIOVVTOL VO GUGTHLOTO OVIXVEVONS TV POTEWVAOV
dedOUEVOV IOV TTPOEPYOVTOL amd TNV okédaot Kat To eOopiopod: a) ot pwtodiodot (PIN diodes) kot
B) ot pwtomolhaniaciactég (photomultiplier tubes PMTS).

Ot PIN éyovv evaicOnocio otig perprioelg FSC wor SSC, evod mapovcidlovv petmpévn
evaoOnoia otov eBopioud. Ot PMTS, av kot pukpOTteEPOv AGHOATOG, S100ETOVY, GUYKPIVOUEVES LE
T1c PIN, peyaAddtepn evarcOncio, oyt povo otic petpnoeig FSCrat SSC, aArd kot otov gBopiopod. To
TOAUIKO onpo. Tov mapdyetal pével oty €000 yw 15-120 psec. Katd t obpkel avtod T0oL
YPOVIKOV OlUGTNUATOG, TO Omoio Aéyetor vekpdg ypovoc, dev Kotaypdpovtol GAA0 CYUATE GTO
oLOTNHO. AVTO £YEL OC OMOTEAEGLOL O TOPOUTETAUEVOGS YPOVOG va. emnpedlel Kupimg Tn daAoyn Kot 6
pupdtepo Paduo v avoivtikn wovotnto tov Kuttapopetpn.

To moAukd oNuo avaAVETAL OC TPOG TO VYOGS, TO TAUTOS KOl TNV EMPAVELY, divovtag £T61
nAnpoeopiec v to péyebog, v kokkimwon kot tov eBopiopd TV Kutthpomv N copotiov. H
enefepyaoio pmopel vo yivel eite ypoppkd, ite AoyoptOpkd petd amd xpnon evioyvtr (amplifier).
Me avtov tov Tpdmo €xovpe evioyvomn TOV 0cOEVOV CNUATOV KOl TOLTOXPOVO TEPLOPIGUO TMV
evoei&emv mov avtioToryovv ota 1yLpd ofuata. Etot, 6Aeg ot tipég Aapfavovtarl otnyv idto KAipaKa.
Ta dvadwd ovtd onuato petafifalovror 6t pvAUN MAEKTPOVIKOD VTOAOYIGTH, MOCTE VO
aKoAoVONGOLV 01 aVAAOYEG EMEEepyaTieg TV OESOUEVOV.

Yrdpyovv d1dpopot Tpdnol Tapovsiosng TV anoteAesudtov Ommg to Kvrtrapoypappara
(Dot Plot), ta onoia oyetiCovv 600 TAPAUETPOVE KoL YPNOUOTOLOHVTOL EVPVTEPQ. XTO Tyfua 5 éva
KLTTOPOYPALILO TaPOoLGLAlel To PEYEBOC Kot TNV KOKKIMOT T®V KLTTAP®Y TOV TEPLPEPIKOV OiLOTOC.
210, KLTTOPOYPAUaTA OVOAOYO LE T OEGOUEVH TTOV JIBOVTOL GTIC GLUVTETOYUEVES, Elval duvatov vo

TOIPVOLLE: ) TNV KOKKImo™ 6tov dEova Tev ¥ kot to puéyebog otov dova twv y, 1 B) TO avTicTpoPo

(Zna 6).
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[8 Ungated F5/55 =]

S5C
1

%'Ly;nphuc}rtes
T T T T 1023

Xympae 5. Kottapdypappo wg mpog to péyebog FSS (d&ovag ) kot v kokkiowon SSC (d&ovag v),
petd amd Avon tov epubpdv apoceapiov Tepipepkol aipatog. Atakpivoviar ot Tpelg Poctkol

VROTANBLGOT TOV AEVKOKLTTAPOV (AELPOKVTTOP, LLOVOKVTTOPO, TOAVLOPPOTHPTVAL).

Morphologic
Discrimination Using xR
Light Scatter G el

Right Angle
Light Scatter

M L.M.

Forward : ] ':' - Forward Light Scatter
Light T
Scatter . G
L Lymphocytes
Monocy‘tes
Right Angle Light Scatter Granulocytes

Tyqpa 6. Zymuotikn LopeoAOYIKY KOTOVOLUY TV KLTTAP®OV TOL TEPIPEPIKOD AIATOg COLPOVO [LE
To péyebog kot v Kokkimon (L —Aepgoxvttapa, M-povokivtrapa, G-rolvpopporvpnve) e FSC,
SSC.
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Emiong, eivar duvatdv 1o Kuttapdypopia vo Topouctdlel Ty £viaot avoco@Bopiopol g

EKQpooN Tov Tav-AevkokvTTaptKov avtryovov CD45 FITC ko tov CD14 PE (Zympo. 7).

CD45 vs CD14 Expression
on Peripheral Blood Leukocytes

Monocytes

<

Granulocytes

CcD14
PE
Lymphocytes

CDA45 FITC
Tyqpa 7. Zynpotiky KeTovou Tov KUTTAP®Y TOL TEPIPEPIKOL AiLOTOC GOUP®VA LLE TNV £VIOGCT] TOV

avoco@Bopiopov pe ta aviioopata CD45 FITC kot CD14 PE.

AALOL TPOTOL TOPOVGING KOt EMEEEPYACIOG TOV ATOTEAEGUATOV ELVOL TO SLOYPELLLLOTOL:
o) Katavouns ovyvottov 1 letéypappa (oto Zyqpa 8 eaivetar n évraomn ebopiopov -a&ovag x-,
Tpog Tov apud TV cvuPavtov -dEovag y-),
B) wobydv kepmviov (couter plot) (Zympa 9)
Y) wopeTpik@v (isometric plot) (Xynpe 10)
d) 6yng dropavrtiov (diamond view) (Zympa 11)
Ta dypdppata ovté TPOSEEPOVY GTOV EPELVNTY TN SVVATOTNTO EVIOTIGHOD KOl OVAAVLGNG

aKOUN Kot ToL pkpdTEPOL TABoA0YIKOV 1| un TANOLGLOY.
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cD3 cD19
Histogram Statistics
File: 101.03 Log Data Units: Linear Values
Sample ID: Patient ID: 1
Patient Name: BC Case Number: 1
Acquisition Date: 12-Oct-0 Gate: G1
Gated Events: 2104 Total Events: 12000
X Parameter: FL1-H CD3 (Log)
Marker Left, Right Events % Gated % Total Mean Geo Mean Vv Median  Peak Ch
Al 1, 9647 2104 100.00 17.53 271.16 95.54 73.73 305.05 365
M1 1, 12 570 27.09 4.75 3.93 3.53 45.80 3.85 3
M2 143, 931 1493 70.96 12.44 377.04 358.14 31.80 365.17 365
Histogram Statistics
File: 101.03 Log Data Units: Linear Values
Sample ID: Patient ID: 1
Patient Name: £ R Case Number: 1
Acquisition Date: 12-Oct-0 Gate: G1
Gated Events: 2104 Total Events: 12000
X Parameter: FL2-H CD19 (Log)
Marker Left, Right Events <% Gated % Total Mean Geo Mean cVv Median Peak Ch
All 1, 9647 2104 100.00 17.53 33.20 3.96 499.11 2.94 1
M1 1, 13 1527 72.58 12.73 3.89 3.33 59.43 3.28 3
M2 115, 523 158 7.81 1.32 272.38 259.99 30.84 264.16 237

Yyqpoe 8. Iotdypappa cuyvémrag. tov dEova ¥ amekovileTol 1 évtact Tov OoPIoHOD Kol GTOV
d&ova ¢y o aplBpdc TV cVUPAVIOV. ZVuyxPOvVMG TAUPOLGLALETAL KOl 1| GTOTIOTIKN OvAALON TMV

dedopévmv (CD3 apBudc T-Aeppoxvttdpwv,CD19 apiBuog B- Aeppoxvttdpwv).

NORMQO1

250

200

S8C-H
150
o

FSC-H

Yypa 9. Awypoppa ioobvyav kapmviov (couter plot) tng FSC (a&ovag y) kot SSC (d&ovag ).
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Yypa 10. Ioouetpikd didypappo (isometric plot) g FSC (a&ovag x) évavtt tov SSC (d&ovag )

Kot Tov aptud tov cvpPdviav (aEovog z).

ocnn

C
Dag FITC -

3037001

Yypa 11, Awypappata oyng dapovtiot (diamond view) 1o didypappo amrodidovial TeplocoTepO

TOV €VOG KLTTOPOOIOYPALLLOTOL.
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2N GLVEXELL O EPELVNTNG, YPNOLUOTOIOVTOS TO TPOYPAUATO CTOTIOTIKNG OVAALONG TOV
dedOUEVOV KOl TN dLVATOTNTO, OPlODETNONG OPICUEVOV TEPLOYMOV OTO. KLTTapOoypauuate [gate,
«mopdBopor], €xel v evkapio va avaAdoel Kol vo EAYEL ONUOVTIKEG TOPATNPNOELS ATd TNV
oproBetnuévn meproyn. H otatiotikny avaivon BePoime avapépeTon 6To GLYKEKPIUEVO VITOTANOVCUO.
Me 10V TPOTO OVTO EMTLYYAVETAL O EUTAOLTIGUOC TOL €EETALONEVOL OelyuaTog o€ KOTTOPO M

copotiow.

Khvikég kar gpgovntikég epappoyég g Kvtrapoperpiog Pong

O1 epappoyég g Kuttapopetpiag Pong ivan mowcireg pe mpmtedovia poro otnv Atpatoroyio eved
akolovBel 1 Avocoroyia, n Aowpuwéoroyia, m Oykoroyia, m Ovporoyio, n Matevtiky Kot
Iyvoikoroyie, kaBdg emiong kor oto topéa TtV Metapooyehoewv €xel to TEAgvtaio ypdvia

ToAOTIUN cvppeToyn N texvoyvooio avty (Iivakag 3) [86-87].

IMivaxag 3. Eeappoyéc g Kvutrapopetpiog Ponc.

A|uaTvov|'a Tumomoinon Asuxaipiwy /AsppwpdTtwy
MeAéTn Tng TAoe1diag Kal TwV YPACEWY TOU KUTTAPIKOU

AvogoAoyia s KUKAOU Twv AIUGTOAOYIKWY KakonOeiwv
Aoipwglohoyia AVOOOAOYIKEG AVETIAPKEIEG
OVKOAOYia TlapakoAouBnon MeTapooxevoewy
Oupvovia TTapakoAouBnon Oepameiwy
MaieuTikA Kai TuvaikoAoyia Autodvooa Nootiata

i , HLA-TumtoTtoinon
2 Tov Topéa Twyv MeTapooxeloswy Aidyvwon PNH
ﬂa|5|an|Kr'] TTogoTikoTOINGN TwV ApXEYovwy AILOTIOINTIKWY KUTTApWY
TTaBoAoyoavaroypia Mérpnon Twv AEK

TTapakoAouBnon Tng ZAyng

KUTTGpOAOYIa Oge1dwTikh ékpnEn - EayokuTTdpwon

TTveupovohoyia MeAETn Tou avocopaivoTuTiou TG AeUXQIMIKAG YTTOAEILPATIKAG
NeupoAoyia Néaou
O(peaAquovid Baaikég éAcyxoc Twyv HIV+ atépwy

MeAETNn Tng evepyomoinong Twv AlpoTeTaAIwY
OeTIKA d1aAoyr) TIPOYOVIKWY AIHOTIOINTIKWY KUTTApWY
DNA-AvdaAuon

MeAETn TnG avToxng oTa xnpeloOepameuTika

MeAéTn Tng ATtOTTwong
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H xvtropopetpikn avdivon pmopet vo epappocdel oe delypato Kuttdpmv, 10TOV KOOGS Kot
BloAoyik®v vYpdV, OTMOC TO TEPIPEPIKO aipla, 0 HVLEADG TOV 0GTMV, TO PPOYYOKLYEAMOIKO EKTAVLA
(BAL), t0 apBpikd vypd, 10 TAELPLTIKO VYPO, TO OOKITIKO VYPO, TO TEPLTOVAIKO VYPO, TO
TEPIKOPIOKO VYPO Kot TO eykePorovmTiaio vypo (ENY).

H TTaBoAroyia pe v Iadworpikn cuyvd ypnotorotohy TV avOGOAOYIKY SL0yVMOOTIKY TNG
a&lo otnv kednuepv kKMvikny pdén, evod n IMaboroyoavatopio pe tnv Kvtrapoioyia €xovv Eva
TOAVTILO GLVEPYATN GTNV O10POPOdLAyVmoTn TOAADV voonudtwv. H ITvevpovoroyio otn perétn tov
BpoyyoxvyeAdikov ekmAvpatog, 1 Nevporoyia oto gykepaiovotiaio vypd, 1 Nevpoyelpovpyikn
omv Oodyvoon kot Bepameio tov eykepoikdv Oykov, 1 OeBaAipoioyio 610 VOAOEWES Kot
VOOTOEWEG VYPO, elvar o1 véeg €KOTNTEG, Ol Omoieg ONUEPO UTOPOVV va aElOTOUCOVY TIC
duvatdTeg TG KutTapopetpiog pong [88-90].

H ypnon g xutrapopetpiog pong otnv Awpatoroyio katéyel v pepida tov Aéovtoc. H
Baokn| eE€taom mov €kave TV KLTTAPOUETPio pong va KoTéxel pia Egxwpiloth BEon oty kabnuepvi
KAMVIKY|] TpakTikn elvan 1 peAétn tov vronAnbvouov tov Agppokvttdpov. H mavonuia tov AIDS
avapeifola amoyelmwoe TNV KLTTOPOUETPiCL PONG GTNV 1ATPIKT OOYVMOCTIKY], YOTi 1| LETPNON TOL
amolvtov aplfpod twv CD4A+ T-Aep@okvTtdpmv ¥PNOIUEVEL SIOYVOCTIKA, TPOYVAOCTIKA, 0AAL Kot
oV Topakorovinon g vocov.

Eniong apopd d1dpopa aptatoAoyikd voorjoto Kot LAAoTo oTig Kakonoeteg, 0mov o poOAOG
™G 0ev givarl Povo doyveoTikdg, 0AAG KOl TPOYVOGTIKOG KOTA TNV OVIXVELGT TNG VTOAEWTOUEVNG
voGov Kotd Vv ddpketo g Oepameiog [91-94]. H axpipric didyvoon eivor o TpdTtog 6Ttdy0g mov
npénel va emtevyOel yuo va emileyel | cwoty| Oepaneio otovg acbeveis e o&egla Aevyaipio. Xruepan
OVOGOQOLVOTLTIKY] OVOAVOT] TOV AELYOLUIKOV KOTTOPp®V He TNV HEB0SO NG KLTTOPOUETPiOG pong
Bewpeiton amopaitnn ot peAétn g ofelog Asvyapiog, Yo vo. GOUTANPOOOLY 01 TANPOPOPiEg TOV

amAOD UIKPOGKOTIOL KO TNG KLTTOPOYNUELNS, Yot 1 KUTTOPOUETPio PONG EMTPENEL TNV ToYElD
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avéivon peydlov apBpod KuTtTtdpmv, akoun Kol oe PIKpA dstypota divoviag LVYNnAY GTATIGTIKN
axpipeta.

v KMVIK] JlyvooTikny ot maidiotpor  pmopel va {nrodv  vmomAnbvoupodc Ttov
AELPOKVTTAPOV  OTO.  TAOICIL  OlEPELYNONG HIOG OLYYEVOUS  OVOGOOVETAPKEIDS OTOL 1
SLPOPOJAYVMST JLOPEPEL avaroyo Le TNV EAAelym N TV e€eonuacuévn peioon tov T, B, 1 kot
NK Aepgpoxvttdpov. Emiong, m e&étaon avth ypnowomnoteitolr mpokepévov vo ektiyundel 1o
0VOGOAOYIKO KAAGUO KATolov acBevovg, otnv omoia {ntodvtol n avaloyio Kot 0 amrdAVTOg aplOpUdc
tov CD4+ ko CD8+ Agpgoxvttdpov [95].

H oavocopoawvotumiky HEAETN TV KLUTTAPOV TOV TEPLPEPIKOD OUHOTOC, OTMMOC KOl TOV
KLTTOp®V mov omboldv 10 pocyevua, meptlapnBdvetor ce OAo TO. TPOTOKOAAN TOPUKOAOVONONG
atopwv mov €yovv vmoPAnbel oe petapoOcyevoT KOPOdS, vePpov, Mmatos. H cvveispopd tng
KUTTOPOUETPIOG PONG OTIC UETANOGKEVGELG 0pYavmV Paciletal 6TV €101KN OPOAOYIKT SLAGTAVPMCN
(flow cytometry crossmatch - FCXM), n omoia givor pio moAd gvaicOnm pébodog aviyvevong
avticopdtov Evavtt tov avityovov HLA. Tevikd, n FCXM Bewpeiton onjpepa 1 kataAAniotepn yo
TNV TOPOKOAOVONGCT NG LOKPOXPOVIHG TPOYVOONG Kol EMPIOoNG TOV HOGYELHOTOS, AOY® TNG
KOVOTNTAG TNG VO S10yLYVAOOCKEL T1 UEWMUEVT] AELITOLPYIL TOV HOCYEVUATOS KOl WOOHTEPO TN TPDOLUN
ofelo. amdppyn tov. MéBodo emhoyng amoterel emiong kol 1 TAPAKOAOVONOT TOV KLTTAPIKAOV
vromAnfucudv oto  Ppoyokvyweldwkd ExkmAvpo otovg acbeveic mov €yovv vmoPAndel oe
petapdoyevon mvevpdvev. H mapakorovdnon tov amdAvtov apBpod tov T- Aepgokvttdpov petd
™V XOPYNoN OVTIBVUOKVTTOPIKNG 1| AVTIAEUPOKVTTAPIKNG GPALPIVIG KOOGS KOl TOV LOVOKAMVIKOD
avticopatog OKT3 oe acbeveic mov amoppintovv 10 pOcKELUE TOVG, amoterel pEBOSO EAEYYOL TNG
QTOTEAEGLOTIKOTITOG TOV OVOGOKUTAGTAATIKMV 0VTOV oynpdtov [96].

H xvttapopetpia pong amotehel por avikelpevikn pébodo pe v omoio emtvyydveton 1
avayvopion Tov Taforoyikod TANOBLGLOV Kol 0 TPOGIOPIGHOG TNG KLTTAPIKNG 6Epds. H pedétn tov

KLTTOPKOD KOKAOL, M avdAivon g KAVIKOTNTOS Holl HE TIG KUTTOPOYEVETIKEG KOl LOPLOKEG
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peAétec Tov maBoroyikod TANBLGHOL ATOTEAOVY TNV OAOKANPOUEVN OLOYVIOGTIKY] TPOGEYYION EVOG
VOGN HOTOG, COH@®VA UE To. O1eBvn TpmtoKoAla. H xuttapopetpio pong divel tn duvatdTnTa TG
TOGOTIKNG UETPNONG TNG EKPPACTS TOV AVILYOVAOV GTO OLUOTOTIKA KOTTOPO KOl 1) TOVTOTOINGM
OUVOETOV OVTIYOVIK®OV CLUVOLACU®OV, TOL OYeTIlovVTal HE GULYKEKPUUEVEC HOploKES PAdfeg Ko

OLYKEKPIUEVN KLTTOPIKT Prodoyia.
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YAIKO KAI MEOOAOX

Kotnyopronoinon a60evov o Opaoeg

[Ipdkettar yio po TPOOTTIKN KAVIKO-EPYOGTNPLOKN HEAETN GTNV Omoio GLUTEPLEANPONGOY
ouvolkd 25 acBeveig (7 avtpec, 18 yuvaikec, péon nikia: 28 £, e0poc: 16-44 £1) oToLG OMOIOVG
TomofeTOnKoV TPpocmPIVA Kot LOVIHLE EVOELOTO GLUMKOVNG KOTA TO XPOVIKO ddoTtnia XenTéUPpiog
2006 ¢m¢ Noéupprog 2009. Avdroya pe 1o €160¢ Kot TOV AOY0 ¥PNoNG T®V EVOEUAT®OV GIAKOVTG Ol
acBeveig yopicOnkav ce 2 (600) opddec.

H Opdda A meprelapPave 11 aocBeveig otovg omoiovg tomobetnOnke mpocwpvd &vOepo
ouukovng (7 avtpeg, 4 yovaikeg, péon nikio: 26.5 €, edpog: 16-35 £tn). Olot o1 acBeveig Emacyav
amd GLYYEVN N EMIKTNTN TAONGN TOV SEPUATOG KOl TOV HOAGK®OV LOPI®MV Kol O GUYKEKPLUEVO 7
acOeveic Epepav dSVGLOPEN OVAN (5 HETEYYXEPNTIKAG OITIOAOYIOG, 2 HETEYKOWUOTIKNG OTIOA0YiaG), 3
acBeveic Epepav ocvyyevn yryavtiaio omido kot évag acBevig émacye amd wtpoyevn alonekio. Ta
dnpoypaikd ototyeia twv aclevav g Opadag A eivar cvykevipopéva otov Iivaka 4.

H Opdéda B mepredappave 14 acbeveic (14 yovaikeg, péon niio: 29.3 €, €dpog: 18-44
¢m) ot omoleg &ywve avéntik pooTdv kot TomofetnOnke poOvipo €vBepo olAkoOvng yio
enavopBmtikn 1N aodntiky anokatdctactn. Ta onuoypapikd ctotyeia Tov acbevov g Opdadag B
elvar ovykevipotikd otov Iivaka 5.

Kot ot1g 600 Opddeg achevov £ytve Ay kol TANPNG KATOYPAPT TOL 1G6TOPIKOD, KOOMOS Kot
TopoKoAOVONoN Yoo TVXOV EUPAVION EMTAOKAOV KOTE TNV GUECT KOl OTAOTEPT ULETEYYXEPNTIKN
nepindo. Olot o1 acBeveig Nrav vYElG, evd Ta KPLTNPlo OTOKAEIGHOV TepteAdpuPavay acBeveic pe
1OTOPIKO 1 CUUTTOUOTO PEVHOATOEOOVS TAONONG, JTAPOYEG TOV GUVIETIKOL 16TOV KOOMS Kol M

VapEN GLOTNUATIKOV AVTOGVOGOL VOGTLLOTOG,.
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MMivaxog 4. Anpoypagikd otoryeio Tov acbevav g Opadag A. A=dappev, O=0niv

Xyqpa /
AcOeviic | Hukia / Awgyvoon Evtomon AprOpog Oyxkog dwtamipa
®vro 01uTaT POV 1670V 16700
KX 33/A Meteyyelpntikn Bpayiovag 2 Mnvoewdéc / 200cc
OLAY| (apaipeon & 300cc
Tatovdl)
A.B 31/0 MeTeyKovHLoTIK Bpoyioveg 2 Mnvoeég / 100cc
oV Gpeo & 200cc
E.IT 16/0 IMyavtaiog Kowia 2 Mnvoedéc &
OTAOG EAeurtcd / 100cc
(unvoewég) & 50cc
(el emtiko)
N.E 27/0 Meteyyeipntikn Kowia 4 2 Mnvoeon & 2
0LAN EMerntikd / 100cc
(xeypovpynbeica (umvoedn) & 50cc
o&elo KotAin) (eAlemTikd)
0.0 29/A Meteyyelpntikn Kviun 2 EMewmtc / 125¢cc
ovAn (KaToypo & 250cc
KVIUNG)
I[LE 31/A IMyavtiaiog Kpdtagpog 1 Ytpoyyvro / 150cc
omilog
A.O 31/0 Meteyyeipntikn 2 Mnvoegdég / 400cc
0LAN loyio duow
(apBpomAacTiKn
16YioVv)
K.X 20/A latpoyevig Tpywto 1 Mnvoewdéc / 100cc
olomekio KEPOANG
T.T 31/A [Myavtiaiog Ooc ¥ 4 3 Mnvoedn & 1
OTAOG opBoyamvio / 500cc,
700cc, 850cc
(umvoedn)), 1500cc
(opBoydvio)
N.X 35/A Meteyyeipntikn Métomo 1 EMenticéd / 25¢cc
oLAN
(xeypovpyn6év
KepatooKavOoua)
KA 35/A Meteykovpatikn | Bpayiovog- 2 Mnvoedég / 250cc
oLAN Avtifpdyo & 360cc
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Mivaxog 5. Anpoypagikd ototyeio Tov acbevav g Opadag B. @=0niv

AcOeviic | Hukia / Awdyvoon Yympa / Oykog
Dvlo evOENOTOS GLMKOVIG

MM 20/ >vvdpopo Poland Avartopukdé / 350cc

K.E 26/0 YoinvoTtol Avatouiké / 245cc
pootol

M.A 25/0 AvEntikn Avatopkd / 215¢cc
O TV

D) 18/@ Avéntkn Avartopké / 280cc
LOGTMOV

AM 45/0 AvEntikn Avatopkd / 275¢cc
LOGTMOV

T.1 32/0 AvEntikn 2tpoyyvrd / 225¢c
LOGTMOV

E.O 30/0 Avéntn Avartopwkd / 280cc
LOGT®OV

K.A 44/0 AvEntikn XtpoyyvAo / 225cC
LOGTMOV

KA 32/0 AvEntikn Avatopko / 225¢cc
LOGTMOV

N.® 32/0 Avéntn Avartopkd / 250cc
LOGT®OV

N.X 29/0 Avéntin Avartopkd / 250cc
LOGTMOV

M.X 18/© Avéntucn Avartouiké / 280cc
LOGTMOV

AX 31/0 Avéntun Avartouiké / 320cc
LOGTMOV

A 32/0 AvEntikn Avatopké / 280cc
LOCTMOV
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Ieprypagn g yepovpyikng enéppacng

>mv Opdoa A 1 tomoBEtnomn Tov SaTaT)Pp®V 16TOD £YIVE UE TNV GLVOVACTIKY XPNON TNG
OVOIKTNG Kot €VOOOKOTIKNG HeBOdov. Apykd mpayuatomombnke toun népi& g PAGPNS yio kdbe
évav datatnpa 1otov. H emthoyn g B€onc Tov depUaTIK®V TOU®MV £YIVE LE YVOUOVA TNV KOADTEPN
dvvatn tomobétnon kol dSdtacn TV evOEUATOV, OAAG KOl Yoo TNV EmiteLén TOv KOAOTEPOL
aoOntikov amoteAéopatoc. Katomy vmd dueon Opocn kol TV ¥pNnomn ToL £vOOCKOTIOVL £YVE 1|
TOPACKEVT TG KOTAAANANG vtodopiov Ofkng ko empueine oapdotacn (Ewova 8). AkolobOnoe n
Tom00ETNON TOPOYETENGEMV KEVOL KOl TEAOG 1| TOTOBETNGN TV SOTATP®V 16TOD Kol 1| GLPPOEN
TOV XEWPOVPYIKOV TPoLUdTOV. Xpnoyoromdnkav dotatnpes 16tov k0be oyfuatog (GToyyvAo,
punvoewés, opboymvio kot galemtikd) kot Oykov (25cc péypr 1500cc), eved OAor  eiyov
amopakpvopévn PBaiPida mAnpwong. H dwatdon Eekivnoe dteyyelpntikd Kot akoAoVOmg ova ToKTd
YPOVIKA SLOGTHLOTO, OVOAOY®OG UE TNV EMOVAMON KOl THV oveKTIKOTNTA TV acbevov (Ewkéva 9).
Koatd tov 2° yepovpykd ypdvo apaipeong tov dwtatpov 16100 (LEcog Opog mapapovhg: 6.5
pnves, €0pog: 4-8 pnveg) ot acBeveig voPAnOnkav ce gupela extoun ™g Tpwtomadoie PAAPNG Kot
KAALYM TOL €AAEINOTOG HE TV YPNON TNG TEPIGOELNG OEPUATOG TTOV OMOVPYNONKe, KaBMOG Kot pe

NV ¥PHON TOTKOV Kot TEPLoYIKOV Kpnuvav (Ewkéva 10).



Ewova 8. Xpromn evoooKomIKoD GUGTHHOTOS WYLypoD GOTICUOD Yo TNV TOToBETNoN TOV dlaTaTnpa

16TOV G€ aceV| LE GLYYEVT] YIyavTLOiO GTTIAO 0GPHOC.

Ewova 9. AcBevic pe cuyyevn yiyavtioio omilo otV apiotepn KPOTAPIKY YOPO LETE amd TANPN

JLITOGT TOL TPOSWPLVOL EVOELOTOC TO 0010 TOTOOETHONKE GTNV KPOTAPOPPEYLATIKT TEPLOYN.

Ewova 10. A. AcOevig pe UETEYXEPNTIK OLAY UETOMOV GULVENEWNL YEPOVPYNOEVTOC
kepatoakaviopatog. B. Toun dvmbev g mpwtonaboic PAAPNS kot tomobétnon datatipo 16T00

EALEITTIKOV GYNUOTOS Kot 0yKoL 25CC. I'. Apeco HeTey ElpNTIKO OTOTEAEG LA,
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Xy Oudoa B mpaypatoromOnke avéntikn LooT®v SIOUECOV TOUNG GTIV VITOLOGTIKT TTUYY
Kot og pio acBevi) ovénTikn HOGTOV OOUEC® TOUNG otV Tpocta pacyaiaio Ttoyn. Me ) ypnon
EVOOGKOTIOV WYuypol OOTIGHOD £ytve 1M dnuovpyio VIOULIKNG ONMKNG Kol KATOTY EMUEAOVG
apdotacng Kot tomofénong mopoyEtevons Kevod &ywve m tomofétnomn tov poévipev evlepdtov
olukovng katwbev tov peilovog Bwpokikod pvoc (Ewéve 11). e Ohec t1g aoBeveig
ypnoporomOnkay povipa evOELATO GIAMKOVIG Tpayeiag emPaveiag e TEPLEYOUEVO YEAN GLAMKOVNG
VYNNG cvvekTikOTNTos. 2& 12 acbeveic tomobeOnkay evBépata avatopkod oynuatog kol o 2

acBeveig evOEpaTa GTPOYYLAOD GYNLATOG, EVM 0 OYKOG TV evBepdtov Kopdvinke petald 215¢cc kot

350cc.

Ewova 11. A. Xpnon evoooKomKoD GUGTILATOS YUXPOL GOTIGHOD Yo TV TOPAUCKELT] VITOUVIKNG
ONKng dwpécm toung oty vropalikn mtuyn o acBeviy pe vromiacio pactov. B. Tomobétmon
avatopkol evlépotog otkdvng tpayeiog empaveiog kot dykov 320cc. I'. Apeco peteyyepntikd

OTOTEAEGLLOL.
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ANy d&lynoTog KOYIOKOD 16TOV

Ymv Oupdoo A xatd tov 2° Yepovpykd y¥podvo aeaipeons TOV OlToTHP®V 16TV
TPOYLOTOTOMONKE Kot AYT TUNHOTOS TOL KOWIOKOD 16TOD 7OV GYNUOTIOTNKE YOp® Omd TO
Tpocmpvd  €vBepa, TO omoio Kol €0TAAEL Yy 1oTtoAoyikn &E€taom. Olo ta delyparta
poviportomOnkav oe 10% @oppaidcion kot akoAovBmg éytve euPubicpog Kot EyKAEIoN TOVG OF
KOPovg mapapivnc. Katomy, KOmKav 16TOAOYIKEG TOUES TAYXOLG 41UM, 01 OTTOIEG YPDOCTNKAV LE TNV
WOTOYNWKY  xp®oTn  apatoéuAivng-nooivine. Ot topég efetdobnkav pe T xpnon OnTiKov
HUIKPOGKOTIOV.

Katd v 1otoroyikn e€étaon pelemOnkay ta eENG MKPOSKOTIKA OLPOKTPLOTIKA:

1. Pabuog ypéviag ereypovrg (inflammation grade) ta&ivopovuevog wg: amovaia,
eldy16TOoG, HETPLOG, GoPapdg

2. tomog kuttapwv (cell types) omwc: wvoPArdoteg, pHvOivoPAAGTES, HOKPOQAYQ,

TOAVLLOPPOTVLPN VAL, AEUPOKVTTOPA, TAAGLOTOKVTTOPM KOl LOGTOKVDTTOP

YOPAKTNPIOTIKA TOV VAV KOAAAYOGVOL OTG: TPOCAVATOMGHIOG KO TUKVOTNTO

petamlacio cuvoPiokod tomov (synonial-like)

ENOGPECTOGELS

o 0o > w

nopovsion  SmA0OANGTIKOD VAKOD Kot oviidpacn Tomov EEvov  CAOUATOG
(refracting material, foreign body reaction)

Eniong £€ywve ocvoyétion tov omoTEAECUOTOC TMOV IGTOAOYIK®V €EETACEWV HE TO KAWVIKA
gupOHOTO, OCOV aPOpd TNV EUEAVION EmMmAOK®V, KOOMG Kol HE TO OMOTEAECUOATO NG

KUTTTOPOUETPLOG POTG TOV TEPLPEPIKOV QLLLATOC.
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Xpnon g Kvttapoperpiog Pong
Kotd v mepiodo g peréng mpoypotomomdnke oepd aploAnyidv mov mepAduPave v
Mmyn 5 ml mepipepikod aipatoc péom @refoxévinonc. Ta ypovIKA SLOGTAUATO OLULOANYIDV

kaBopicOnkav g e&ng:

A’ Opada (mpoocwpivo £vlegpo cLAMKOVIG)
1° deiypa: mpoeyyepntikd, 0 nuépa
2° dgiypa: 3 puveg peteyyelpntikd (amd tov 1° yepovpykd xpdvo)
3° deiypa: 12 pnveg peteyyepntikd (amod tov 1° yeipovpykd ypdvo)

B’ Opdda ( pévipo évlepa crikovng)
1° deiypa: mpoeyyepntikd, 0 nuépa
2° detypa: 3 uMveg PETEYYEPNTIKA
3° deiypa: 12 pnveg peteyyepnrika

Ev ocvveyeio to mepioepucd aipa vrofAandnke evidg 24 wpov ce edkn enelepyacio pe v
YPNOT TOL KLTTAPOUETPNTY] PONG YO TV OVAALCT TOV AEVKAOV OLUOCPOPI®V KOl TV QUVOTOTOV
TOV AEUPOKLTTOPIK®V vToTAnBvoumv og kdbe acbevr (Ewéva 12). Tvykekpipévo yioo 1oV 6Komo
aUTO YPNCULOTOMONKAY EOIKA HOVOKAMVIKG OVTIGOUATO Yo TV ovalntnon Tov oviicTtolyov

EMUPOVEIOKDV OVTIYOVOV TOV AEUPOKLTTAP®V LTOTANBvoU®V, OTwg paivovtal otov Ilivaka 6.

Ilokvpopgomdpnva

%

L — Movokvttapa

Ewova 12. Avdivon Tov @ovoTOOL TOV TEPIPEPIKAOV AEVKAOV OHLOCEUIPi®V HE TN YpPNoN
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KLTTOPOUETPIOG PONG.
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IMivaxkoag 6. TOmOl LOVOKA®VIKOV OVTIGCOUAT®V TOV YPNCILOTOMONKAY Yo TV OvixveLon TV

VTOTANOVGUDV TOV AEUPOKVTTAPMV.

CD (clone) Meilmv €101k opado. ®0Oopilovoa Awghoon | TInyn
ovaia
anti-CD45 (Hle-1, 2D1) [TavAgvkokVTTOPIKOG FITC 1:1 BD
delktng
anti-CD14 (Leu-M3, M@P9) | Movokbttapa. PE 1:1 BD
Control (19G1/1gGa2a, | Avticopoato kotd tov Ig 1:1 BD
X40/X39) TOVTIK®V
anti-CD3 (Leu-4, SK7) T-AeppoxvtTopo FITC v PE 1:1 BD
anti-CD19 (Leu-12, 4G7) B-Aepgpokvtrapa PE 1:1 BD
anti-CD4 (Leu-3a, SK3) T-pondntika FITC 1:1 BD
AspookvtTapo
anti-CD8 (Leu-2a, SK1) T-kvtTopotoéikd PE 1:1 BD
AeppoxvTTOpO
anti-CD16+56 (Leu-11c + | NK (pvowoi  ¢oveic) | FITC 1:1 BD
Leu-19, B73.1) MY31) AeppoKvTTOPOL
anti-CD25 (IL-2R, 2A3) Yrodoyéag IL-2 PE 1:1 BD
anti-HLA-DR (L243), anti- | B-Aepgpoxvttapa, Meilov | FITC 1:1 BD
MHC-II GLCTNLA.
otocvppototmrog 11
anti-CD2 (Leu-5b, S5.2) T-AepgpokvtTopa FITC 1:1 BD
anti-CD56 (Leu-19, MY31) | NK (gpuowoi  o¢oveic) | PE 1:1 BD
AeppoxvTTOpO

CD: Cluster of Differentiation

BD: Becton Dickinson Immunocytometry Systems, Calif, USA
FITC: Fluorescein Isothiocynate

PE: Phycoerythrin
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H ene€epyooio Tov eM@avelok@v avtiyovov tepredapfave v g dwwdkaoia:

Y& apyikd othdlo péoa oe e0Kd ocwAnvapia tomobetnOnkav 10ul  povoximvikov
avtiocopatog kot 100ul oAkod aipoarog to onoio enmwdotnkay yio 15 Aentd oto okotddt. Ev cuveyeia
T gpuBpokvtTapa eEareipdnkay péom Avong, pe mpoodnkn 2ml daAvpatog FACSLyse (Becton
Dickinson, Calif, USA). Katoénv oto dciypa mpootédnkav 2ml dwivpatog PBS (Phosphate-
Buffered Saline) kot mpayuatomomdnke guyokévipnon vy 10 Aentd otic 3500 otpoeéc. 'Enctrta
£Yve amOYLOT Kot avadELoT Tov delypatog kot 21 puyokévtpnon agov tpota Eytve Tpoctnkn 2ml
PBS, mpog amopdkpuven tuyxdv VIoAEUpdToV Tov epufpdv. Metd to TEAOC TG QLYOKEVIPNONG
£ywve €K VEOU amOYLOT KOl AVAOEVOT) KOl GTOL AELKOKVTTAPO, TTOL TAPOUEVOVV AVETPEAGTO OO AVTO
10 Pua, mpootédnkov 0.5ml PBS, avadevnkay kot TeAMK®G To deiypo Tov £TOO Yo, oviAvoN
otov kuttapopetpnty pong (Becton Dickinson, Calif, USA).

O KuttapopeTpNTNG PONG HETPAEL T Oldyvon Owg Kot Tov eHopIopd TV Kuttdpmv. Emtpénet
TOV TEPLOPIGUO TOL TANBLGHOL GTOHYOL GTO £6MTEPIKO €VOG NAekTpovikoh mapabvpov (gate), mov
opiletat og éva 1otdypape ToL cvoyetilel v TAdyla okédaon (Side Scatter, SSC) pe v tpdcdio
okédaon (Forward Scatter, FSC). O @0opiopdc tov TEPOPIGUEVOV KUTTAP®V OVOADETOL MOTE VO,
yiver duakpion petald tov BeTikd OMUACHEVOV KLTTAPOV TOL €KEPAlOLV TO TPOS OvVOALOT|
oxetillopevo avtyévo, omd To KOTTOPA TO Omoio dgv EKPPALOVV TO TPOG aVAAVGOT GYETILOUEVO
avtyovo. Ta arotedéopata ekppalovtal wg TO0 TOGOGTO TMV KLTTAP®V TOL ERPavilovy EKPPaoT G

oY£0N LE TO GUVOAO TOV KVTTAP®V OV €Yl VITOGTEL NAeKTPOVIKO Tteplopiopd (Ewkova 13, 14).
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XTaTIOTIKI] avdAivon

H otatiotikn avdivon tov dedopévav £ytve pe tnv xpnomn tov cvotiuatoc SPSS version
18.0 (Chicago, Ill., USA). Apyikd n ene€epyacio mepieddupave v epapuoyn tov Kolmogorov-
Smirnov test kat Tov Shapiro-Wilk test yia va ehéyEovpe edv ta dedopévo akolovboboov Kavoviky
Katavoun. AkoAovBwg, n tepetaipm avdivon tov dedopévav mepteddupave to Tapapetpikd Anova
test (repeated measures ANOVA test) yia dedopéva mov akolovBohoay KOVOVIKE KOTOvVou Kol TO
un mopouetpikd Friedman test yia dedouéva mov dev axkoAovbovoav Koavovikr kortavoun. H
oTOTIOTIKY oVYKplon HeETaEd Twv dVo Opddwv éywve pe tn ypnomn tov t test kot tov Mann-Whitney
test avaroya pe 1o gdv T dedopéva akoroBoHGaV KOVOVIKN 1 1 KATOVOu.

‘Eywve Kataypo@n ToV TIHOV TOV HECOV 0pmV KaOOS Kol ToV TUIIK®V amokiicemv (Standard
deviation, SD) 6Awv TV TPOG GVAALGN OTOTICTIKOV dedopévav. To Sdotnuo eumotoohvig
(confidence interval, Cl) fjtav 95%. To eminedo TG GTATIOTIKNAG ONUAVTIKOTNTAS OPIGTNKE OTO
p<0.05.
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AIIOTEAEXMATA

AcOeveic pe mpocmpivo £vepa orkovig — Opaoo A

2mv Opdoa A mov mepieAdpupave cuvolikd 11 acBeveig ( 7 avtpeg, 4 yovaikeg, péon niwios:
26.5 &1, evpog: 16-35 £m) N kuploTEPN aution TOTOHETNONG TOL TPOSWPIVOD SLOTATHPA 1IGTOD NTAV 1
amokaTioTaon eXikTnTng SVGHOPENG OLVANG (5 HETEYYEPNTIKAG Kot 2 HETEYKOVLUOTIKNG OTIOA0YING)
(Ewova 15), evd og 3 acbeveig  mopovcio cuyyevong yryavtiaiov onidov (Ewova 16) kot o évov
acBevn M 1Tpoyevng aAmmeKioL.

XuvoAika torofetnOnkay 23 dratatpeg 16tov (eVpog: and 1 £wg 4 oe kdbe asbevn), OTOL cE
3 aobeveic tomobetnOnke évoc datatnpag, oe 6 acbeveic 2 dwtatnpeg kot oe 2 acbeveic 4
dwtatnpeg otov 1010 yepovpyikd ypovo. Oia ta mpocwpvd evBépata siyov Aeio emedvela, m
TMpwon €ywve pEC® omopokpuopévne BorPifag, eved €ytve ypnomn dwtatnpov kdbe Gy LOTOC
(oToYYLAD, UNVOELBES, 0pBOYDVIO Ko EAAETTIKO) Ko otkilov dykov (amd 25¢C péypt 1500cc).

Ot avatopikég meployeg TomoHETnong TV daTaTp®Vy 16ToL NTav 1 KeQaAn (3 acbeveig), to
dvo axpo (3 acBeveic), o kopuods (3 acbeveig) ko to KAt Akpo (2 acbevelg), evdd 0 PEGOG OPOG
TOPOLOVIG TOVG NTa 6.5 pnveg (€bpog: 4-8 pnveg).

Yvvolikd 5 acBeveic (45.45%) eppdvicav emmlokéc Katd to ¥povikd ddotnua petald tmv
00 YEPOVPYIK®OV YPOVOV 0AAG Kot Katd TNV peténerta mapakorlovOnon. EAdccoveg emmlokég
nmopovciocav 2 aceveic (18.18%) kou mo cuykekpipéva avETTLEAY VITETPOPIKT] OVAN, eV peiloveg
eMMAOKEC Topovcioocav 3 acbeveig (27.27%) xor mo cvykekpyéva avéntvéov dlomdnoen Tov
TPOOUOTOG, OMOL G€ 2 MEPUITAOCEIS EYIVE OQQAIPEST TOL dwTaTNPe Kot o€ pio mepimtoon

TOPOYETEVOT TNG GLALOYNC.
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Ewova 15. A. AcbBevic (N.E) o@éper peteyyeipntiky kot dOopopen ovAn kowdiag. B. 'Eywve
Tomofétnon 4 JTaTPOV 16TOV, K TOV 001V 0t 2 dlatatnpeg eiyov EALEmTIKO oynua (Gve) Kot ot

Lot 2 drotatnpeg elyav pnvoedéc oynpa (kdtw). I'. Apeco HeTeyyelpnNTIKO OTOTEAEGLLA.

Ewova 16. A. AcBevic (T.T) @épet ovyyevn yiyavtiaio omidko oogvoc. B. 'Eyive tomoBétnon 4
TOTPOV 10TOV, €K TV OTOIMV 01 3 SloTaTPES €YoV UNVOEREC GYNIA Kot £vaG dOTOTPaG Elye

opBoydvio oynua. I'. Apeco PeTeEYXEPNTIKO OTOTEAEGLOL.
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H wvttapopetpia pong avédeiée katl otig 3 mepldoove apoinyiog (Tpoeyyelpntika, 3 unveg
HETEYXEPNTIKA Kot 12 pUveg LETEYYEPNTIKE) (¢ KUPLOTEPO VTOTANBVGUO TV AeppoKVuTTapmV Ta T-
Aepgoxdvttopa (CD3*, T cells), okolovBovpevo amnd 1o KkOTTOpa @Quoikoi @oveic (CD3
/CD16*/CD56*, NK cells) xau téhog to. B-Aepgoxdrtrape (CD3/CD19", B cells). Ta nepipepikd T-
Aepoxdttopo frav kuping Bondntikd T-Aeupokvtrapa (CD3*/CD4*, T-helper cells) kot xatomv
kottapotoéikd  T-Aepgoxvttapo  (CD3T/CD8, CTLs) ko puOuiotikd  T-AeppokdTropa
(CD4*/CD25"9" Tregs"9"). Inuaviiky adénomn, ©C TPOG TV YPOVIKH KOTOVOUY, TOPOVGIacE M
éxppaomn tov HLA-DR ota CD3- kdttapa, ta onoio aviumrpocwnedovtor ond ta B-Aeppokitrapa
(parvotomog CD3/HLA-DR™, p=0.033). Olot ot VEOAOUTOL POIVOTLTIOL TV AEUPOKLTTAP®OV TOV
TEPLPEPKOD AULOTOS OEV TOPOVGINGOV GTAUTIGTIKA GNUOVTIKY S0POPE GTNV YPOVIKT KATOVOUTY TOVGS
(Mivakag 7, 8).

Mivaxag 7. Katavoun t@v vmomAnbucudy 1oV AEVKOV alocQoIpiov 6TO TEPIPEPTKO aipla
TV acBevov g Opdadog A.

Agvkd Awpoocoaipra Méon Tun (%) £SD p value
[Tpoeyyeipnticd 3 uvec MTX 12 pivec MTX

Ovdetepdpria 60.93+11.02 57.02 £9.02 59.17 £ 10.08 0.529

Movokittapo 6.00 £1.58 5.98£1.82 5.66 £2.64 0.761

AguQoKxvTTOPa. 30.16 £ 9.99 33.26 + 8.57 31.29+9.55 0.307

SD: standard deviation , MTX: Meteyyeipntikd

MMivokag 8. Katavoun to@v vrominbucudv tov AEUPOKLTTAPOVY G6TO TEPIPEPIKO aipa TV acbevav e Ouddag A.

darvétomog Méon tyun (%) £ SD p value
[poeyyepntikd 3 uveg MTX 12 pvec MTX
CD3+ (T-cells) 71.83+7.15 69.69 + 5.75 70.11 +7.05 0.393
CD19+ (B-cells) 10.34+3.95 11.47+4.73 11.75+4.35 0.069
CD16+/CD56+ (NK-cells) 10.99 +5.70 12.66 + 5,24 12.82 +5.85 0.220
CD3+/CD4+ (T-helper cells) 41.47+743 38.77£8.03 38.90+ 10.11 0.271
CD3+/CD8+ (CTL) 29.91+5.29 3042+6.13 30.35+4.52 0.747
CD4+/CD25"9" (Tregs™9" cells) 4.24+1.93 423+1.43 444+172  0.929
CD3+/HLA-DR+ 5.71 £2.03 5.81 £3.38 6.00 £3.12 0.936
CD3-/HLA-DR+ 11.63 +4.26 12.59 + 6.08 13.95 + 5.67 0.033
CD2+/CD56+ 11.56 +4.85 12.69 + 5.43 13.01 +£7.43 0.539

SD: standard deviation, MTX: Meteyyeipntikd
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AocOgveic pe povipo £vlegpo orkovng — Opdoo B

H Opéda B mepreddpPave 14 acBeveic (14 yuvaikeg, péon niwio: 29.3 £, evpog: 18-44
£11), OOV TPAYUATOTOWONKE ALENTIKY LAGTOV Kol TO povipo €vhepa cilikdvng tomobetnOnke ce
OAEG TIG TEPMTAOGELG KAT®OEY TOL peilovog Bmwpakikod pvog (Ewkéva 17).

Xg 0Mleg T1g acbBeveic ypnowonomOnkav povipa evhépato crkdvng tpoyeiog emeaveiog pe
nePLEXOUEVO YEA olMkOVNG VYNANG ovvektikotntag. Xe 12 aobevelg (86%) tomobetnOnkay
evbépato avatopkod oynuatog kot o 2 acbeveig (14%) evOépata otpoyyvhod GYALOTOS, EVED O
oyxog Tov evBepdtov Kopavinke peta&y 215cc ko 350cc.

H dpeon peteyyeipntikn mopeio, kobdg Kot 1 ondTEPN TOPOKOAOVONOT TV 0ceBvOV NTOv
onaAn kot yopig emmhokés, pe eEaipeon pior acBev] mov avETTLEE VIEPTPOPIKT] OVAN GTO onueio

NG XEWPOVPYIKNG TOUNG GTNV VIOUALIKT| TTUYY].

Ewova 17. A. AcBevig pe ovyyevi ovicopootic, B. Ztov de£10 paotd mpoypatomomdnke
tomofétnon péviwov evBépatog okdévng Kot pactomnéic, €vd OTOV 0ploTEPO HOOTO HOVO

TOmo0ETNON HOVIHOV EVOELATOC GIAKOVTG.
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H avdivon tov dedopévmy pe ) pfon e KLTTOPOUETPIOG pOonG KATA Ta. akOAovOa ypoviKa
SLOCTAIATO: TPOEYXEPNTIKA, 3 UNVEG UETEYYEPNTIKA Ko 12 puveg HETEYXEPNTIKA, avAdElEe opaAn
KOTOVOUT TOV AEVK®OV Opoc@atpimv, Kabmg kot OA®V TV LTOTANOVCUOV TOV AEUPOKVTTAP®OV GTO
TEPLPEPIKO LA, YMPIG OTATIOTIKA CUOVTIKES O1pOPES 0T T0G0oTh Ekppacng Tovg (IMivakag 9,
10). Ta T-Aepgoxdtrapa HTav 0 KUPLOTEPOG PAVOTLTTOG TOGO TPOEYXEPNTIKA (LEcog Opog: 74.12%
+5.41), 600 kot otovg 3 unveg (L€cog 6pog: 73.52% +4.94) kar otovg 12 pnveg (Lésog 6pog: 72.83%
+4.99). AxorovOncav Ta kOTTOPA PLGKOL POVElS (TpoeyyePNTIKE, nécog opoc: 11.87% £5.77, 3
P VES peTeyyEpNTIKG, nécog 0pog: 13.08% +£6.07, 12 piveg peteyyetpntikd, pecog 6poc: 12.98%
+5.45) xar 1o B-Agpgoxvttapa ((mpoeyyewpntikd, pécog Opoc: 8.85% +2.95, 3 unveg
RETEYYEPNTIKG, PEGOS 0poG: 9.24% £2.78, 12 pveg PETEYYEPNTIKG, HUEGOG Opoc: 8.96% £3.47).
EmumAéov ta Bondntikd T-Aeppokdtropa eEakorovbncav va etvar o kuptotepog pavotumog twv T-
AELOOKVLTTAP®V KOl KOTA TNV UETEYYXEPNTIKY TTePiodo, akorovBovpeva amd to kvttapotodkd T-

Aeppoxkdvtrapa Kot to puOpictikd T-Aepgoxvttapa.
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Iivaxog 9. Katavoun t@v vronAnbucudv Tov AEVKOV aocQpimV 6TO TEPIPEPIKO aipa TV ac0evav
¢ Opddag B.

AguKa Alpocoaipra Méon Tyun (%) £ SD p value
[Ipogeyyeipnticd 3 mveg MTX 12 pveg MTX

Ovdetepdpiia 60.36 +6.16 58.49 £ 6.91 58.16 £ 4.65 0.461

Movoxbtrapa 575+ 1.64 5.19+1.89 524+ 1.51 0.468

Agppokivttopa 31.24 +4.89 33.26+5.78 33.31+5.11 0.375

SD: standard deviation, MTX: Meteyyeipntikd

IMivaxag 10. Katavopur] t@v vronAnfucumv tov AEUPOKLTTAP®V GTO TEPLPEPIKO Qi TV aclevav
¢ Opddag B.

DouvoTUTOG Méon Tiun (%) = SD p value
[Ipoeyyeipnrikd 3 wveg MTX 12 prveg MTX
CD3+ (T-cells) 74.12 £5.41 73.52+4.94 72.83 +£4.99 0.319
CD19+ (B-cells) 8.85+2.95 9.24+2.78 8.96 +3.47 0.526
CD16+/CD56+ (NK-cells) 11.87+5.77 13.08 + 6.07 12.98 +£5.45 0.571
CD3+/CD4+ (T-helper cells) 4225+8.19 40.91 £8.31 40.23 £8.29 0.189
CD3+/CD8+ (CTL) 31.54+6.77 31.21 +£8.83 31.84+7.17 0.883
CD4+/CD25"9" (Tregs™9" cells) 450+ 1.15 4.87+1.18 4.78 +2.04 0.457
CD3+/HLA-DR+ 476 +£3.01 5.07+2.49 4.89+3.25 0.921
CD3-/HLA-DR+ 8.63 £3.95 9.01 £3.26 10.38 +3.69 0.110
CD2+/CD56+ 11.86 + 6.87 13.11 £ 6.81 11.96 + 6.48 0.208

SD: standard deviation, MTX: Meteyyeipntikd
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YoyKpLTIKI] ovdivon peTaéd Tov 0vo Opadmy
H ovykpitikn avaivon tov 0edopéveoy HeTasd Tov 000 Ouddmv Kol oTic 3 YPOVIKES OTIYIES
(TpoeyyelpnTikd, 3 uNveEG UETEYXEPNTIKA Kot 12 pniveg peteyyxelpntikd) Oev avedele Koapio
OTOTIOTIKN CNUOVTIKY] O10popa G€ KavEVOY TOTO KVTTApmV Ko 6€ Kapia ypovikny otiyun (Ilivekag
12,13,14).
Mivakog 12. Zuykpitikn KOTOVOUN TOV VIOTANOVGUOV TOV AEVKOV OLOCOIIPI®mY Kol TOV

AELQOKVTTAP®OV KOTA TNV TPOEYYEPNTIKN TEPI0d0 ©TO TEPLPEPKO aipa petald g
Opadag A kot tng Opadag B.

D avoTVTOG Méon Tiun (%) +=SD p value
Ouada A (n=11) Ouado B (n=14)
Ovdetepdpiia 60.93 £ 11.02 60.36 £ 6.16 0.870
Movokittapo 6.00 £1.58 575+ 1.64 0.704
Agpporvttapa 30.16 £9.99 31.24 +4.89 0.725
CD3+ (T-cells) 71.83+7.15 74.12 +5.41 0.370
CD19+ (B-cells) 10.34+3.95 8.85+2.95 0.291
CD16+/CD56+ (NK-cells) 10.99 +5.70 11.87 £5.77 0.709
CD3+/CD4+ (T-helper cells) 41.47+743 42.25+8.19 0.806
CD3+/CD8+ (CTL) 29.91+£5.29 31.54 £6.77 0.520
CD4+/CD25"9" (Tregs"9" cells) 424+1.93 450+ 1.15 0.679
CD3+/HLA-DR+ 5.71+2.03 4.76 £3.01 0.385
CD3-/HLA-DR+ 11.63 +4.26 8.63 £3.95 0.082
CD2+/CD56+ 11.56 +4.85 11.86 = 6.87 0.903

SD: standard deviation

Mivaxog 13. Zuykprtikn KOTovoUn TV LTOTANOVCUOV TOV AEVK®OV OHLOCOUPimV Kot
TOV AELPOKLTTAPOV 3 PNVEG HETEYYEIPNTIKA GTO TEPLPEPIKO aipa petald g Opdoog

A ka1 g Opdoag B.
dawvéTumog Méon tyun (%) £ SD p value
Opéda A (n=11) Opéda B (n=14)

Ovdetepdpria 57.02+£9.02 58.49 + 6.91 0.648
Movokittapa 598 £1.82 5.19+1.89 0.303
Agpupoxvttopa 33.26 + 8.57 33.26 +5.78 1.000
CD3+ (T-cells) 69.69 £5.75 73.52 +£4.94 0.089
CD19+ (B-cells) 11.47+4.73 9.24+2.78 0.154
CD16+/CD56+ (NK-cells) 12.66 + 5,24 13.08 £6.07 0.857
CD3+/CD4+ (T-helper cells) 38.77+£8.03 4091 +8.31 0.522
CD3+/CD8+ (CTL) 30.42+6.13 31.21£8.83 0.830
CD4+/CD25"9" (Tregs9" cells) 423+1.43 487+1.18 0.226
CD3+/HLA-DR+ 5.81 £3.38 5.07+2.49 0.533
CD3-/HLA-DR+ 12.59 + 6.08 9.01 £3.26 0.071
CD2+/CD56+ 12.69 £ 5.43 13.11 £6.81 0.867

SD: standard deviation
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IMivaxog 14. Xvykpitikn Kotovopr] TV LVIOTANOUCUOV TOV AELKOV OHLOCEUIPIOV Kol TOV
Aepeokuttdpov 12 piveg peteyyepnTikd oto meplpepkd aipa petald g Opddag A Kot tng

Onadag B.
DovoTVTog Méon Tipn (%) = SD p value
Oudda A (n=11) Oudda B (n=14)

Ovdetepdpiia 59.17 £ 10.08 58.16 £ 4.65 0.739
Movoxvttapa 5.66 +2.64 5.24+£1.51 0.624
Agpporvttopa 31.29+9.55 33.31+5.11 0.502
CD3+ (T-cells) 70.11 £7.05 72.83 £4.99 0.270
CD19+ (B-cells) 11.75+4.35 8.96 +£3.47 0.095
CD16+/CD56+ (NK-cells) 12.82+5.85 12.98 £ 5.45 0.942
CD3+/CD4+ (T-helper cells) 38.90 £10.11 40.23 + 8.29 0.720
CD3+/CD8+ (CTL) 30.35+4.52 31.84+7.17 0.553
CD4+/CD25"9" (Tregs"9" cells) 4.44+1.72 4.78 +2.04 0.659
CD3+/HLA-DR+ 6.00+3.12 4.89+325 0.511
CD3-/HLA-DR+ 13.95 £5.67 10.38 £ 3.69 0.069
CD2+/CD56+ 13.01 £7.43 11.96 £+ 6.48 0.709

SD: standard deviation
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Iotoloyucn) avédivon Tov KOWidKov 16ToV

Oxto otovg 11 acBeveig (72.72%) mapovciocav perpiov €mg coPapov Pabuod ereypovn,
EVA 01 KUPLOTEPOL TOHTTOL KLTTAP®V NTAV TOL AEUPOKVTTOPA, TO LAKPOPAYO KO TO TAUGLATOKVTTOPOL.
H mokvomta tov vav koAloyovov Ntov koping pétpia (7/11, 63.64%) kol o€ OLEG TIC TEPUTTOCELS
N 01dTaéN TV VAV TOL KOAAAYOVOL NTav optlovTia (TapaAAnAn onAadT Tpog v emwpdvela). Tpeig
acBeveig (27.27%) mopovoiacav petamiocio cvvoPlokod TOTOVL, €v®d oE Kavéva Ogtypo dgv
Bpénkoav otoyeio emnacPéotmong. Tpeig acBeveig (27.27%) eppdvicav avtidpacn tomov EEvov
COUOTOG, OTMG €lvol 1 TOPOLGIN  POYOKOKKIOUOTOS E  YLYOVTOKVTTOPO 7OV  TEPLEYOLV
dumhoBraotikd vikd (refracting material, foreign body reaction, giant cells) cto 1otoloykd deiypo
(ITivaxag 11).

IMivaxag 11. IotoAoyikd YopaKTNPIGTIKA TOL KOOV 16100 TV achevav e Opados A.

. IMvkvotnta Meramhacio Amk?ﬂkac’ﬂlco
, BaOpég . . , . . VMKO/AvTiopa
AcBevi|g , TYmor kuTTapV Ivov ovvoprokov Enacféotoon .
Dlreypoviig P . 61 TVTTOV
KoXLayévov TUTOV . ,
Eévov oopaTog
AgpookidtTapa, LaKpoedya,
KX Eldyotog TAOGLOTOKVTTOPA, IMokvy OXI OXI NAI
HLOOTOKOTTOPN
AB Mézpiog / Aepgokvttapa, Métpuo NAI OXI OXI
YoBapdc TAOGLLOTOKOTTOPO
AgplpokidtTapa, NOovoeiia,
E.II Métprog TAOGLOTOKVTTTAPA, Métpa OXI OXI NAI
LOGTOKVTTOPO
N.E Métprog Aspporbrrapa, T,](DGWO(PWX’ Mok NAI OoX1 OoX1
TAOGULOTOKVTTAPO
AgpeokitTapa,
0.0 Mérprog TAOGLOTOKVTTOPA, Métpra OXI OXI OXI
TOAVLOPPOTHPTVOL
ILE Métpiog Agpepoxdtrapo Métpra OXI OXI OXI
A.O Métproc Aspporbrrapa, Métpio OXI OXI NAI
[MloopatokdTTOpa
Agppoxitrapo,
KX YoBapdg TAOGLOTOKOTTOPOL, Xoiapn OXI OXI OXI
TOAVLOPPOTVPTVOL
TT Edopiotoc Maxpogaya, Tk OXI OXI OXI
[MAacpatoxvTTOpo
N.X EAdyiotoc AspookiTtapa, Métpuo OXI OXI OXI
IMAacpatoxvtTopa
AgpeoxitTapo,
K.A M¢étprog [MAacpatokvtTopa, Métpia NAI OXI OXI
Maxpogdya

* Y& OAEG TIC TEPMTAOCELS 1] POPE TV VAV TOV KOAAXYOVOL fTav opllovTia (TapdAANAT TPOg TNV ETPAVELL).
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2YZHTHXH

H enidpoon pioag yepovpyikng eméppfocnc n €vog TpadlLatog 6ToV avOp®OTIVO 0pYavVIoUO
UTopel vo TPOKAAESEL o TAELAO0 LETAPOADY GTO aVOGOTOMTIKO HoG GVoTNUa. To amotéAespa
elval o1 acbevelg va eival o eVAAMTOL GE UETEYYEIPNTIKEG EMTAOKES, OGS 1) EUPAVION AOTUMENC
Kol 1 KoBvoTtépnon oty EM0VA®GON TOV TPAVUATOV [97]. Aldpopeg HeEAETES EYOVV JOMIGTMGEL OTL
KOTA TNV QUECT UETEYYEPNTIKN TEPI000 ep@avifovtor po 6elpd amd HETOPOAEG OTNV EKQPOCT] Kot
dpdon TV VIOTANBVOUOV TOV AEVKAOV OLOGOAPIOV GTO TEPIPEPIKO aipa, Ommg 1 avénon Tov
TOGOGTOV TV OVIETEPOPIAMV KVTTAP®V KABDS kot 1 Helwon Tov TANBVGHOD TV LOVOKLTTAP®V KOl
TV Aeppokvttapwv [98-101]. O Bartal kot cuvepydteg (ovv) HEAETNOE TV KOTOVOUN TOV AEVKOV
apoceapiov Kol TV VROTANOLCUDV TOV AEUPOKLTIAPOV GTO TEPLPEPKO aipa aclevav
TPOEPYEPNTIKG Kol KATA TNV Aueon (mpmteg 4 MUEPEG) UETEYXEPNTIKN TEPi0do, OMOL Kot
dwmictwoov peimon g ékppacns tov HLA-DR ota Aepgokvttapa tov acBevdv mpoeyyeipntikd,
EVD HETEYYEPNTIKA VINPEE pelmon tov aptlBpod TV AEUPOKLTTAPOV, avENCN ToL aplBuod TV
TOAVLOPPOTHPNVAOV  KLTTAP®V Kot pelwpévn ékepacn tov HLA-DR ota povokvttapo Kot
Aepgoxvttapo [102].

H apyuc peteyyepnrtikn mepiodog yopoktnpiletar ond po mpo-@AeyLOVAOIT OVTiOPACT) OV
TPOKOAEl EvEPYOTOINGT TOL CVOCOTOMTIKOD GLGTHUOTOS TOTKE 610 onueio g PAAPng. Katodmv
EKONADVETOL L0 GUCTNUOTIKY] OVTL-PAEYLOVAOING OVTIOPOOT) TOL EKPPALETAL OO TNV KOTAGTOAN| TNG
KUTTOPIKNG avociag. Agv €xel yivel okOun YvootOG O UNYOVICUOG OVTNG TNG GLGTNUOTIKNG
OVOGLOKTG OTAVTNONG, TTop OA0 aVTA OUMOS PEPOVTUL VA Tailovy pOLO SLAPOPOL TAPAYOVTES, OTMG M
VTOKEILEVT VOGOG, N POPUAKEVTIKY Oy®Yn KOl TO YuyoAoywo Stress tov acbevav. Ewdwd o pdrog
ToV Stress €yet amoderyBel Kot amd v avénon Tev emmédmVv g KopTOANG 610 aipa achevdv mov

etvat o€ avapovn yuo xeypovpykn enépfoon [102].
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[owitepo  evolapépov  mapovoidler emiong 1M emidpaon  Seopwv  PlodAIKOV, TOL
ypnopomoovvtol otn ovyypovn latpikn, oto Tpoeik Tov avocomomrtikoh cvotiuatos. Katd tig
TPATEG OVO UE TEGOEPIS EPOOUAOEG LETA TNV EI0AYWYN OTOV avOPOTIVO OPYOVIGUO WiOG 1TPIKNG
ovokevng (Y Pnuatodotng), mpdbeong (m.y apBpomiactiki 1oyiov), pooyedpatog (m.y TAEYUHO
OTOKATACTAONG KNAGV, OyYEOXEPoLPpYKd pooyevpo Dacron), evBépatog 1 okOpo Kot €vog
BloomoppoPNCILOL PAUUATOS EKONADVETOL U0 GEPE OVTIOPACEMV TOTIKA GTOVG 10TOVG TEPLE TOV
BlovAkoh mov 0dNyoLV oTNV evOTOOEST] LAKPOPAY®Y KUTTAP®OV KOl GTOV GYNUATIGUO YIYOVTIOA®OV
kuttdpov (foreign body giant cells) [103].

H apyn edon g Tomikng eAEYLOVAS0LS avTidpaonS apopd TV ynuelotaktikn eéayyeioon
KOl LETAVAGTEVGT] TOV LOVOKLTTAP®V/LAKPOPEY®V amd TO TEPIPEPIKO aiple 6TO onpeio ELPVLTELONG
0V ProvAkov. AkohlovBel n evamodBeon TV HOKPOPAY®V GTNV EMPAVEIL TOL PLODAKOV Kot 1
CLYYMVELCY] TOLS Y TNV Onuovpyio TV yryavtiaiov Kuttdpov. To povokvTTopa/pakpo@dya
KaOdG kot Ta yryavrwio kKOTTopa £(ovv evtomicodel otV emedveln TV BlodAKOV, Kabd Kot 6Tov
Y®Opo mov dnuovpyeitar peTaEd Tov ProdAkol Kot Tng avTdpacTikng vdoovg kdyag [103]. H
aAANAOVYI0 TOV OLUATOAOYIKMV KOl IGTOAOYIKAOV 0VTOV LETAPOADV @aivetot va puBuiletor and v
EKKPLOT KLTTOPOKIVOV, Ommg 1 viephevkivn-4 (IL-4) kor 1 wiephevkivn-13 (IL-14) ek uépovg Tmwv
pootokvTTapoV Kot Twv T Bondntikdv kuttapmv taéemg 11 [104-106].

Ot cVVETELEG TNG TOTIKNG OWTNG OVTIOPAOTG TUTTOL EEVOL GONOTOC UTopEl var eivar Wtaitepa
onpovtikés. To pakpo@dya Kot o yryavtioio KOTTOPO LTOPOVV Vo AmeEAELOEPM®GOLY o GEPE omd
T0EIKEG 0VGiEG 6TO PIKPOTEPPAAAOV HETAED TNG KVTTOPIKNG TOVS UEUPPAVIG KOl TNG EMPAVELNG TOV
Brovkav, émmg givor ot glevBepeg pileg tov o&uydvov (ROIs, oxygen free radicals), véporvtikd
évlopa kot o&éa [107, 108]. Emopévmg n ynukn odotacn e emedvelag Tov PodAikov mailet
KaBoPloTIKO POLO GTNV EMOEKTIKOTNTA PLOOTOIKOOOUNGTG TOVS KOl TNV KAWVIKY TOLG Agrtovpyio
[109-111]. Emiong €xer amoderyfel O6TL TO. poKpoPAyo Kot o yryavTioio KOTtapa, Kabdg Kot dAla

QAEYLOVAOON KVTTOPO TOAPOLGLALOVY HEIWUEVT PAKTNPOKTOVO dpdoT), eV M ALENUEVN ATOTTOGN
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TOVG UEUDVEL CNUOVTIKA TNV KavotnTd Toug va emtifevronr oe EEvovg opyaviouovg [112]. H
EVOOUATOON PLOAOYIKOV Tapayovimv aAloyevoug 1 Eevoyevolhg TpoéAevong, OTmE Kot 1 xpnon
BAOCTOKLTTAP®Y OTNV KATOOKELN 1OTPIKMOV VAMK®OV OTOTEAEl TESIO £PEVVOC OTOV TOUEN TNG
UNYOVIKNG TV 10TOV Kol TNG avayyevntikng wrpikne. H pedétn g oAAniemidpaong tov
OVOGOTONTIKOY GLGTNLOTOG LE dtapopa Provikd kabopilel e onuavtiko Babuo v acedieia, Tnv
Aertovpyia KaBdg kot TV frocvpPatdtntd ToLG,.

>mv ovyypovn latpikn pNooTotobvTol S1APOPEC GLGKEVESG KOl DAIKA TOL £X0VV MG TPMTN
VAN TV otkdvn o€ S18Popeg LOPPES (T, VYPN, OTEPEN KOl YEAN). AV Kot apytkd 1 GLAMKovT lye
BewpnBel 611 etvar adpavig Yo To avOpdOTIVO o, apyodTEPN 0modeiyOnke GTL O TOAVUEPIGUAGS TG,
T VOPOPOPIKE YAPUKTNPIOTIKA NG, KOOMG KOl TA NAEKTPOSTATIKA POPTIO KOl Ol TAAYIEG OPYOVIKES
OUAdES OV PEPEL UTOPOVV VO TNG TPOGOMCOVV dVVNTIKY avocoyovo wdtnrta [113]. Apketég
LEAETEG £XOVV GLUVOEGEL TNV YPNOT] CIAKOVOLY MV 1TPIKMY DAIK®V LE TNV EKONAMOT) ETUTAOK®V TOV
aQOPOVV TNV AVATTLEN PAEYLOVOODV OVTIOPACE®MYV, PEVUATIKOV TadNcE®V Kot Aeppadevomdeiag
[114-117].

H avtidpaon tov avBpodmvov copatog petd v tomobétnomn evOEUATOS GIAKOVIG
yopokmnpileTor amd v dNUovpyic VMOOOLG KAWYOS Kol OVTIOPAGTIKOD EEOPMUATIKOD VYPOL TEPLE
tov gvBépatoc. ITAéov €xel amoderydel n mapovsio copaTVdiOY GIMKOVNG VIO TNV LOPEN KLGTIKOD
TOMOV GYNUATICUOV KOOMG KOl EVIOS TOV LOKPOPAY®MY GTOV KOYIOKO 16TO KOl GTO OVTIOPACTIKO
VYpO oe acbeveic mov eiyov vmoPAndel oe avéntiky pactod kot ovéntvéav kdmowov Pobpod
pivotikn kayo [118-123]. Extog opmg amd v TomKn 16Tk aviyvevon popiov cthkovng, o Ojo-
Amaize ka1 Guv o€ o apyikn peAét dwamiotwoe 0Tt acbeveic mov giyov vroPfAndel oe avénTikn
HooTo Kol aKOAOVOMS ekONAMOOY SLIPOPO GLGTNUOTIKG GLUTOWOTE (T} KOT®ON, HOUAYIES,
apBOpalryieg kol kepaiyin) elyov vynAd emineda Tvpitiov (Si) 610 TEPIPEPIKO aipa (>0.18 mg/liter),
eV apyotepa o moplouole £peuvd Tov avagépel OtL acbeveic mov emiong iy vmoPAnbel oe

avENTIKN pLaotob glyav vymAdtepa enineda viepievkivng-1p (IL-1B) kot Tov aviayovioT vodoyEa
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g (IL-1ra) [124, 125]. Eniong o lannello ka1 cvv avaeépel v mapovsio popiov ctAkdévng oto
TEPLPEPIKO aipla Kol 610 Nmop achevohg mov giye vOPANDEl G AUPOTEPOTAELPN ATOKATAGTAOM
HOOTOV HE EVOELOTA GIAMKOVNG KO 0pYOTEPQ EKONAMCE CLUTTOUATOAOYI0 PEVLATOEOOVS aPpOPITIONG
[126]. O Prantl ka1 ovv perétnoe 25 acheveic mov avémtvay PIKVOTIKA KOy LETE and avENTIKN
HaoTOL Kol aviyvevoe wwaitepa vynAd tocootd (P<0.05) cvykévimong vailovpovikov 0&€og 6To
TePIPEPIKO Tovg aipa (26 +/- 14 microg/l) oe oyxéon pe vyeig yovaikeg (12 +/- 6 microg/l) [118].

H tomkn xobd¢ kot 1 cuoTNUOTIKY aviyvevorn popiov GIAMKOVNG KafioTd onUavTikny v
AVOYVOPLoT TNG OVTIYOVIKNG GUUTEPLPOPES TOVGC. ApKeETEG HeAéTeG €xovv avadei&el v mapovasio
JPOPOV THTWV AVTOOVIICOUATOV (AVTITVUPNVIKGY, OVTLI-KOAAXYOVOL, avikapdiolmivig 1gG ko
IgM, pevpatogidng mapdyovtac, avti-Ro, avti-La) oe acbeveic pe evbépata olkovng [113, 127-
130]. TTopopoteg HEAETEG AVOPEPOVY TNV TAPOVGIO CLENUEVOV EMTEOMV OVTICOUATOV (Kupimg
tomov I1gG) kotd popimv oilikovng 610 aipa acbevav mov giyav vroPAndei oe ovéntikn pactod Kot
Wwitepa Otav PeTEMELTA EUOAVICAY PNEN/O10PLYN €K TOV €VOEUATOG 1] CLUGTNUATIKO GUUTTMOUOTO
pevpatoeldovc tabnong [131-133]. BéPara, o Evans kot cuv petd and v otoroyikn e&étoon 10
TTOUATIKOV TOPUCKEVOSUATOV ovaeEPEL OTL okOpo Kot o€ vyw dropa epeoavifovror ixvn
OVTIGIMKOVOVY®OV OVIICOUAT®OV G SIPOPOVS 16TOVG, OTMG £ivol To VITOdOPLo Almog, o palikog
adévag, N O, ot Aepgadéveg, to Hmap kot o omAnvag [134]. O Bekerecioglu kot cuv cuvékpive
oelpd 15 acbevov pe peteykavpoTikég 0OVAEG 6TOVG 000G ToToBeTNONKAY draTaTpeg 16ToV pe 15
acBeveig emiong pe HETEYKAVHOTIKEG OVALG, OOV £YIVE AMOKATAGTOOT YWPIG TNV YoM daTATPOV
1GTOV, G TPOS TNV AVATTVEN AVTIGIAMKOVOLY®MV AVIICOUATOV Kot U1 WIKOV avocospaptvav (19G,
IgA, IgM, IgE) otov koyidikd 1010 Kol 6TO TEPLPEPIKO aipa. Avoeépel avénpéva emineda
OVTIGIAIKOVOVY®V AVTICOUATOV 6ToV Koydko 1010 (0.59+0.16 vs 0.030+0.012; p<0.001), kabmg
Ko avénuéva enineda avticopdtov IgE oto mepipepicod aipo (205.3+£56.9 vs 32.4+8.7; p<0.001)

0ToVG acbeveic OTOV £yve AITOKATACTOOT LE TNV ¥p1ion datathpa 1otov [135].
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Emopévmg yiveton mpo@avig n kKMvikn onuoacio Tng HEAETNG TG OVOCIOKTG AOKPIoNG HETA
and v ypnomn evlepdtwv olhikovine. H pelétmg pog apywkd oev avédeiée Kopio GTATIOTIKA
ONUOVTIKT] SPOPE GTNV XPOVIKN KOTAVOUN] TWV VLTOTANOUGU®OV TV AEVKOV ALOGOOIpiwV
(ToAVHOPPOTOPN VA, LOVOKVTTOPM, AEUPOKVTIOPO) OTO TEPIPEPIKO Ol KOl T®V VO VIO UEAETN
Oupddwv. H opotoyevig aut) xoatavop] ovadelkvoel Ott ot acbeveig mov vmoPfAndnkav oe
TomoBEéTNoN TPOocOPVOL 1N UOVIHOL  eVOEUATOC GIAIKOVNG Ogv  avémtuéav  KAmolov  €id0ovg
CLOTNUOTIKY] QAEYUOVAOOYN OVTIOPAOT TOLAAYIGTOV KOTO TNV YPOoVikny mepiodo tng perémg. O
Tavazzani kor cvv perétnoe in Vitro v avtidpaon g EVOOUATOONG COUATIOIMV GIAMKOVNG
pkpdtepa amd §um ce tveg koAlaydvov tomov I petd v €kbBeon tovg o€ pakpoedyo KOTTAPO
LOVOKVLTTAPIKNG Kot  avOpomivng mpoérevons. H 1otohoyikny avdivon avédelEe KuTTOPIK
gvepyomoinon kot avénuévn ékkpion wiephevkivng-1 (IL-1), map’oia avtd Opwg dev vanpée
avénon tov mAnbvopod tev T-Aepgokvttdpwmv odte g ToéIKOTNTOG TOV Hakpoeaywv [136].
Avaloyn eivar kouw 1 in Vitro  apeidpoun evepyomoinon peta&d  AEUQOKLTTAPOV Kot
LLOVOKVLTTAP®V/HaKpo@dymv peTd amd €kBeon oe odpopa Prodiwd [137,138]. Ocov agopd T
ToAvpopondpnva kvttapa (oitepa to. ovdetepdeiro. kvtTapa, CD10+ cells) sivar yvoot n
onuovtikny peimon tov TANBVGHOD TOVG GE KOTAGTACELS GUOTNUOTIKNAG PAEYUOVIG Omm¢ &ivar M

onmtkn katamAn&io [139,140].
H mapodoa perétn pe v ypnon g KLTTOPOUETPING PONG TOVTOTOINGE TOV PALVOTLTTO
TOV TEPIPEPIKDOV AEUPOKLTTAP®V G& aobeveig pe evbépata othkovng. Ta T-Aeppoxvtrapa (CD3+)
OTOTEAECAV TOV KVPLOTEPO LITOTANBVOUO GE OAEG TIC YPOVIKEG TEPLOOVS KOl GTIS OVO OUAOES, EVD
akolovOncav 1o uotkd eovikd kvttopo (CD3-/CD16+/CD56+, NK cells) ue pikpn mocootaia
dwpopd ce oyxéon pe to B-Aepgoxdvtrapa (CD19+). IMopopoleg peréteg oto mopeldov Exovv
avadeilel v emkpdnon g €kepaong tov T-Agppokvttdpov ce acbeveic pe povipa evhépato
o1MKOVTG 6ToVG poaotovg [141,142]. O Smalley kot cuv pedétnoe TV avtiopoon TOV TEPLPEPIKDV

AEPPOKVTTAP®V HETE omd evepyomoinon pe Swoeido tov muprriov (SiO2) oe 70 acBeveic pe
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evBépaTa oIAMKOVNG LOGTOD TOL TOPOVGINGHV CLUTTOUNTH PEVUATOEO0VG TEONOoNC o8 ToYéom pe 76
vy atopa (opada eAEyyov) ko 18 acbeveic pe pevpotikny voco. 1o amoTeAECUATO aVAPEPEL OTL |
mieroymoia (91.3%) tov acBevov pe evBépato ctikdvng mopovctdlovy GLGTNUATIKY EVEPYOTOINoT
TOV AEUPOKLTTAPWV 0€ oyéon pe v opdado eiéyyov (S.1, 195.0+£19.3 vs 11.4+0.73, p<0.0001)
[143]. Eniong o Vojdani kou ovv dwmictooav 0t acOeveic pe evhépata 6tMkovNG 6TOVE HOOTOVS
TOPOVCIOCOV CUAVTIKA UEIWUEVT KLTTOPOTOEIKT OpacTNPLOTNTA TV KLTTAP®Y GUOIKOL POVEIC o€
oyéon pe vyu droua yopic Evepa crAikovng [144].

H wxvttapopetpikn| avédivon tov eawvotvmov tov T-Aepeokvttédpmv (CD3+) oto mepipepicd
aipo 0ev avedEEe GTATIOTIKA CTUAVTIKT O10POPE GTNV YPOVIKT KATAVOUT TOVG TOGO EEXMPLOTH OGO
KOl GLYKPLTIKG peta&d tov 6vo Opddwv. To Pondntikd T-Aepgokvttopo (CD3+/CD4+, T-helper
cells) omotéhecav tov kvpldTEpo vIOTANOvLoPd axoAiovbodueve amd Ta kvtropotoSikd T-
Aepgpokvttopo (CD3+/CD8+, CTLS). [Tapopota omoteAEcUATO OVAPEPEL GE TPOGPOTN UEAETT TOV O
Prantl xou ovv, 6mov T mepipepikd Pondntikd T-Aep@okdTTOPO NTOV TOCOOTINN0 TEPIGGOTEPO, OFE
oyxéon e Ta KuTTapoTtoEikd T-Aeppokidtrapa oe acbeveig mov glyav avamtiEEL PIKVOTIKY KOyo LETA
oo avénTikn paotol pe povipa eviépota otiikovng. Eniong oy idwa perét avaeépetan 6t ta T-
AepeokOtTopa amotélecav emiong Tov KLplOTEPO TANBLOUO TOV TEPUPEPIKAOV AEUPOKLTTAPOV
axolovBovpeva and to B-Aeppoxvttapa kot Katoémy and To QLGIKA POVIKE KOTTOpA, EVO Kopio
OTOTIOTIKG ONUOVTIKY O0popd dev SOMGTOONKE OV KATOVOU| T®V LIOTANBUOUDV TV
TEPLPEPIKMDV AEUPOKVTTAP®V 6€ oyEom pe TNV Oudda eAEYX0L TV VYOV aTopmy [145].

O Katzin ka1 ovuv pelétnoe v £KEPOOT] TOL GAIVOTOIOL TOV T-AEUPOKLTTAP®Y GTOV
KOYOKO 10T0/avTdpacTikd vypd mEPLE Tov evOEUATOC KOl 6TO TEPLPePIKO aipa 209 acbevodv mov
vroPANONKav o apaipeon Tov EVOEUATOG CIMKOVIG OO TOLG LOGTOVG LE TOVTOYPOVY| KAWEKTOUN).
Avaeépel onuavtikny ovénon g Ekepacns tov avitydvov CD29 ota Bondntikd T-Aeppoxdtropa
(CD4+/CD29+) 1660 GtovV KOWISIKO 10TO/aVTIOPUCTIKO VYPO O GYEON UE TO TEPLPEPIKO OipaL

(p=0.043), 600 ka1 610 TEPLPEPIKO aipa TOV acbevidv oe oyéon He TNV VY] Opado EAEYXOV
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(p=0.022). Emionc dwomictwoe peiowon g ékppoong tov avtiyovov CDA5RO ota fonbntikd T-
Aepgoxvttopo (CD4+/CD45RO+) otov kaytdikd 16Td/ovTidpactikd vypd o€ oyéon HE TO
TEPIPEPIKO aipo Tov 18iov acbevav [146]. EmmAiéov, o Ojo-Amaize kot ouv avagépel advénorn tov
mAnfvopod tev PBondntikov T-Aepeokvttapov (CD4+ T cells) oe acbeveic pe povipo évbeua
OUMKOVIG LOOTOV HETE amd k0ot Tovg pe mapdywyo Tov Tupttiov (010&€id10 Tov TVPITIOL, TVPITIO,
YEAN OIMKOVNG) 6€ GUYKPLIoT UE VY dTopo ympig evOépata clAikovne. Mdalota 1 evepyomoinon
TV Bondntikdv T-Aeppokvttdpwv ftov evtovotepn o€ acbevelg mov elyav ite EKONAMGEL dLAPopa
GUGTNUOTIKA GUUTTOMATA (YpOvie. KOT®OoT, Hvadyies, apBpopyiec, depuatikés owtopayés) eite
elyav avantdéel voco Tov GLVOETIKOD 16ToV Kot Kotomy vroPAndel oe agaipeon tov evlepdtov
pactov [124].

Onwg mpoavapépbnke 1dwaitepo poOA0 GTNV OULOOGTACT TOL OVOGOTOLNTIKOV GUGTHLATOG
dadpapatiCovv to Aeyoueva T pvbuiotikd Aeppokvttapo (CD4+/CD25+, Tregs). H kopia dpdon
T0VG givo 1 kataotoln tov T-Aepeoxvttdpov (effector T cells), kabmg kat 0 EAeyyx0g TG AVOGLOKNG
avoyng évavtt ovtd-aviryovov  (self-Ags) kot dAlo-avtiyovev (allo-Ags). H épevva  pog
emkevipoOnke ot pekétn TV Agyopevov  vyniov T puBotikdv - Aep@okuTTapv
(CD4+/CD25"" Tregs"), kabdg £xer amodeiyPei 6Tt amoterodv To 2-3% TV MEppepikdv CDA+
T Aeppokvttdpov Kot gival ovtd Tov aokovv TV Kbplo puBuiotiky dpdon [147-148]. H ypovikn
high

Katavoun tov  Tregs"? fnrav eucsoloywkn Kot 6tig dvo Ouddeg acBevav, yopig va Ppebodv

GTOTIOTIKG ONHOVTIKEG dtapopés. TTpokerton Yo Ty TpdT™ pedétn g dpdong tov Tregs"M oto
TEPLPEPIKO QUL 0GOEVOV He HOVIIA 1| TPOCOPIVE EVOEUATA GIAIKOVIG OV dEV EUPAVICHY KATOLN
TOTIKN) 1M OLOTNUOTIKY EMTAOKY 7OV VO OYETI(ETOL HE EVEPYOMOINGN TOV OVOGOTOU|TIKOV
ovotuatog. O Wolfram kot cvv perétoe o€ 33 acbeveic, mov eiyov vroPindei oe avéntiky pocton
pe povipae eviépo octikdvng, TV OVOCOAOYIKT OOKPIoT] UETE TNV avATTLEN PIKVOTIKNG KAWOS.

Apyiké avapépet onpaviky avénon tov Tregs"" (CD4+/CD25"M/Foxp3+/CD127-) ctov koyidikd

1070 6€ oYéon pe 1o TEPLPePKod aipa (5.2% vs 0.7%, p<0.01), aArd tavtdyove vanpée peiwon tov
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mAnBvopol toug oe acbeveic ue cofapovd Pabuov koydikn pikvwon (Baker grade 111, 1V) og oyéon
ue acbeveic pe perpiov Pabuov kaydikn pikvoon (Baker grade I, 11) (1.4% vs 8.5%, p<0.01).
high

Eniong mapampnoe 6tt ta. Tregs™®" and tov koy101kd 1616 mapovsiocav vYNAITEPT KOTAGTOATIKN

dphon oe oyéon pe ekeiva 6T0 TEPPEPKO aipo, Top’OAo ovtd Odpoc ta o to Tregs™d" tov
KOY191ko» 16TOV KOTEGTELOV O OMOTEAECUOTIKE Ta T-AEU@OKVTTOPA TOL TEPIKOV OUUATOC GE
oyéon ue ekeiva Tov Kaydkov 1010 [149]. Tivetarl emouévmg Katavonty 1 moAVTAOKOTN T TNG
opdong twv T puOUIGTIKOV KLTTAP®V KAVOVTOS OVOyKoio TNV TEPUTEP® HEAETN TOVS GE acbeveig pe
evlépata GIAIKOVIG.

O vrodoyéag HLA-DR oamotelel péhog tov peifovoc cvotipatog totosuppatodtnrag tééemg
II (MHC Il) xou exopaletor kvupimg OTNV EMOAVEIL TOV OVILYOVOTOPOVGLUGTIKMOY KLTTAPWOV
(novoxvttapa/paxpoedya, devopitikd Kottapa, B-Aeppokdtropa), aALL KoL O TO EVEPYOTOIUEVOL
T-repgpokvtrapa [150]. O pdrog tov €ivar 1| TAPOLGIAGT TOV AVTIYOVOL GXEGOV OTTOKAEIOTIKG GTO
BonOntikd T-Aepeoxdrtrapa dapéom tov vmodoyxéa tovg (T cell receptor, TCR). Idwitepa
OTUOVTIKO €VPNUA TG TAPOVGOS EPEVLVOS ATOTEAEL 1 AVEVPEST] OLENUEVIG EKOPAONG TOV VTTOJOYEN
HLA-DR ota xvttapa pe @owotomo CD3-/HLA-DR+ oto mepipepikd aipo tov acbevov pe
poowpvo £vOgpa othkovng (Oudda A). Eved n mpoeyyeipntikh Ty toug frav 11.63% (£4.26 SD),
3 unveg peteyyepnTikd mapovsiocay avénon o 12.59% (£6.08 SD) kot 12 piveg peteyxeipnTika
akopo peyaAvtepn avénon oe 13.95 (£5.67 SD) (p=0.033). [ap’6Aa avtd Op®g 1 cOyKpLon ™G
ékppaong Tov kuttapov pe eawvotoro CD3-/HLA-DR+ otovg acbeveig pe mpocwpwvd €vOepa
oukévng (Opdda A) oe oyéon pe toug acBeveic pe povipo €vlepa othkovng (Ouddo B) dev
avEDEIEE OTUTIOTIKA ONUOVTIKES O10LPOPES MG TPOS TV XPOVIKN KaTavour| Tovs. Emxiong pusioloywn
nrov ko 1 €kepacn tov HLA-DR ota T-Aepgoxvttopo (CD3+/HLA-DR+) gite otig dvo Opddec
Eexmprotd, gite cuykpNTIKA pLeTalh Toug.

H avéivon tov kuttapucod gowvotdimov CD3-/HLA-DR+ pag emtpénet vo vrobécovpe 0t

omv perémn pog n owénuévn ékeppaocrn tov HLA-DR exdnidverar kvpiog ota B-Agppokidtrapa
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(CD3-/CD19+/HLA-DR+ cells). Onwg éxer non avaeepbei to. B-Aepgokvtrapo dpovdv kot ¢
OVTLYOVOTIOPOVGLOCTIKG KOTTOPO, UE KOPlo dpAoT OTNV TOPOLGINGT TOL avTlyOvoy ota Bondntikd
T-Aepgoxvtrapo (T-helper cells) diapécov tov HLA-DR (avagpepouevo kar wg MHC 11). TIpoketton
Y0 0L GUOTNHOTIKY), OAAL U1 EO1KT SLOPOPOTOINGCT) TOV OLVOGOTOINTIKOV GLUGTHUOTOG EVOVTL EVOG
EEVOV CMUOTOG, TOV OTNV TPOKEWEVN TEPIMTOON €lval 0 datatnpas 16ToVv, KabmG Bo mpémel va
TOVICOVLE OTL GE ATOVG TOVG aieBeveig 11 TomoBETNON TOL SlaTATHPO 1IGTOV POAVETOAL VO UV OTOTEAET
TOV HOVadIKO eKANTIKO Tapdyovto avénuévng ékppacng tov CD3-/CD19+/HLA-DR+ kvttdpwv. H
VIOKEILEV VOGOC, M QUPUOKEVTIKY] ay®yr] KoO®OG kol TO YuyoAoywd Stress pmopel vo €xovv
eMOPACEL GTO AVOGOAOYIKO TPOPIA TV acBevodv avtdv, Onwg dAAmote cvuPaivel o acbeveig mov
vrofdAlovtor oe yepovpykt| emépPacn [102]. Ermiong mpémer va tovicovpe Ot évar onpavtikd
1060010 TV aclevav avtov (5/11, 45.45%) mopovciacav kamowov €idovg emmiokn (3 acOeveic
eAdoova emmhokn, 2 acBevelg peilova emmAokn), TOV OC TOTIKN AEYLOVAOOING ovTidpacn pmopet
Vo Ennpedoel TNV avootakn arndkpion tovc. EmmAéov to 2° yepovpyeio (apaipeon drotatipa 16To0
KOl OTOKOTAGTAON TG TPOTOTabovg PAAPng) mpaypoatomombnke 4 pe 8 unveg petd 1o 1°
yepovpyeio (tomobémon dwatatipa 16tov), dnradn petacd g 2" ( otovg 3 ufveg) ko 3" (12
LVES) apoAnyiag, yeyovog mov emiong Uropel va eTEOPUCE GTIV TOCOGTIONN EKPPOCT] TOV AEVKOV
OLLOGOUPI®V TOL TEPUPEPIKOD ALHLOTOC.

Apxetéc peréteg Exovv avadeibel v pelwon g ékeppacng tov HLA-DR ota mepipepid
wovokvttapo (CD14+ cells) acbevov pe coPapéc mabfoelg, Oomwg n onmrky kataminéio, To
gykavpa, N Kippoon Tov Nratog Kol To yKePoAKO enelcdolo [150-154]. To amotéreopa apyukd
etvart m avantudn avOCOKOTAGTOANG Kot akoAoVOmG M eKONMAwoN AoumdEewv mov pmopovv vo
emmpedoovy dueca v emPioon tov aclevov avtdv. Tlap’dha avtd dpmg Alyeg €pguveg Exouvv
peietnoet v €kepoon tov avityovov HLA-DR,DP,DQ kot gdwé tov HLA-DR o¢ acBeveig pe
evbépata olikovng. O O’Hanlon kot cuv avagépel avénuévn cuyvotnta tov HLA-DQA1*0102 xat

pewopévn ékppacn tov HLA-DQA1*0501 wor tov HLA-DRB1*0301 oe acBeveic pe evBéparta
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OUMKOVIG OV EKONAMOOV HVOGITION, eV 0 YOUNQ Kol GLV OlOMIGTMGE GNUOVTIKY] GLGYETION
petaly g €kppaong tov meppepikdv HLA-DQ2 war HLA-DRw53 kot v avdmtoén
ocvuntoudtev ot acbeveic pe evBépata orhikovng [155,156]. O Katzin kot cuv avagépet avénuévn
ékppaon tov HLA-DR ota T-Aeppokittapa (CD3+/HLA-DR+) otov kay1dikd 1616 acbevav pe
evhépato otMkovng oe oxéon pe 10 TEPLPEPIKO aipa (25% + 8.1 vs 7.9 + 3.8, p<0.001), evd o
Granchi ka1 cvv o€ mapdpola PHEAETN dgv dlomioTmwoe onuovTiky avénon tov TAnfvouol Kot g
Aertovpykdtrog tov HLA-DR ota T-Aeppokdttopo 6to meptpepiko aipo aclevdv mov avéntvEav
PIKVEOTIKN KAya LeTd amd TomofEtnon evispdTmv 61Akovng 6tovg pactovg [146,157].

H avdntoén tov koydukol 16100 TEPLE Tov eVOEUATOG GIAMKOVIG AmOTEAEL L0 PLGLOAOYIKN
KOl TPOCTOTEVTIKY TOTIKN avTidpact tov opyavicpov. Tnv tomobétnon tov evBépatog crAkdvng
axolovBel o Tomkn EAeyHovOOMG avtidpact yopaktnplopevn apykd and v edomn g o&elag
QAEYLOVIG HE TOPOLGIO KUPIMG WHOGTOKLTTAP®V KOl TOAVLOPPOTUPNVOV KVLTTAP®V, KATOTLY
avanTOGGETOL YPOVIOL PAEYUOVY| LLE CLGGMPELGT LOVOKVTTAP®V/LOKPOPAY®V KOl AEUPOKVTTAP®V,
axolovBel m edon ToLV GYNUATICUOD KOKKIDO0LS 16TOV UE TOAAATAAGLOGUO TOV WOPAOCTOV Kol
VEO-UYYELOYEVEDT], KATAANYWOVTOG GTOV GYNUATIGHO TOL Konydukov 1otov [103].

Iotoloywkd, 0 Koydkog 16tdg amotedeitan amd 3 GTPOUATE: O) TO £60 GTPAOLN TOV Eival G
emopn pe to mepifAnpa tov evBépatoc, amotedeiton amd o VAN pepPpavn Kot TEPAAUPAvEL
Kuplog pokpoedyo kOTTopo kot tvoPAdcteg, B) 10 pecaio otpopa, oynpotiletor amd yoAapod
GULVOETIKO 16TO Kol TO £6M ayYEWKO OIKTLO, Y) TO ££® GTPOUA, GYNUOTICETOL 0O TUKVO GUVOETIKO
1076 kot 10 €€ ayyeloko diktvo [118,119,158]. Ot kvp1dTEPOL TOHTOL PAEYUOVOIDV KUTTAP®Y TOL
gyouv aviyvevBel elvar ta  pokpoedyo, To  yryovtioio  KOTTOPO, TO  AEUQOKVTTOPO, TO
TAOCUOTOKVTTOPO, TO LOCTOKVTTAPO, Ol WOPAAGTES Kot To ToAvpopeomvpnvae Kottapo [118,158,
159]. Ocov agopd TOV 0OVOGOQAIVOTUTO TOV AEUQOKVLTTAP®V, &xel amodeyBel oOtt ta T-
Aepgoxvttapo (CD3+) kar wwitepa ta CD4+ T-Aeppokvttapa (CD3+/CD4+) amotehodv tov

KLPLOTEPO VITOTTANOVod [118,146,149,160].
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>V Topovoo HEAETN N IOTOAOYIKN €EETOGT APOPOVCE TUNHO KOWIOIKOD 10TOV TOL EANOON
KOTO TNV 0QOIPEST] TOL dOTATNHPA 16TOD KOl TNV amoKaTdoToon NG Tpmtontadove PAAPNS otovg
acBeveic g Opddag A. O KLpPlOTEPOG KLTTOPIKOS TUTOC EKEPOCNC MTAV TO AEUPOKVTTOPC,
aKolovBovpeva omd To LOKPOPAYO, TO TAACUOTOKOLTTOPO Kot To poctokvtrapa. [Tapovcsidotnke
Kopimg petpiov Pabpov eAeypovddng avtidpacmn, eved dev vampéav otoyeio emacPéotmong. Ot
neplocdTePOl acbeveig dev avémtuéav petomiacio cuvoflokoy TOTOVL, OAAL OVTE KOl avTiOpoom
TOmov EEVOV GOUOTOG, OTME Eival 1 TOPOLGIN PAYOKOKKIOUATOC Kot yryavtokuttdpwv (refracting
material, foreign body reaction, giant cells) oto 16toAoyKo deiypa. TELog o€ OAEG TIC TEPUTTMGELG M
JTaEN TOV VAV Tov KOAAAYSdVoL Ntav oplloviia (TapdAinAn dNAAdN TPOS TV EMPAVELD) KOL T
TUKVOTNTA TOL TMTav Kupimg pétpuo (eVpog: amd yorapr €o¢ mokvh). Oha Ta TpoavapepBivia
gupfuata givol og amOALT CLHEOVIO LE OPKETEG LEAETEG TOL £YOLV Yivel G delypata Koyiduon
16100 oL eMNEONncav and acBevelg mov eiyav vmoPAnbel oe avénTkn pactod Kot avémtvEav
PIKVOTIKT KaAya dtapopeTikod Babuov [118, 158-161].

2e OAOL TO TEPIOTOATIKA TNG WEAETNG OGS YPNOOTOMONKOY TPOsOPVe 1 povipe eviépata
oukovng tpayeiog emeaveiog (textured surface) kot Katd 10 ¥POVIKO SLACTNUO TAPAKOAOVONONG
T00G Kavévog acbevig dev avémtuée pikoTikn kéwya (capsular contracture). Xtig mepiocdtepeg
TEPIMTMOGELS M PIKVOTIKN KAWo eP@oviletor KOTd TOVG TPAOTOLG UNVES Atd TNV TOmoHETNOT TOL
evBépatog, map OAd aVTd OUMG To TPOTO KAVIKG onueion pmopel va mopovotactodhv HeTd amd 5
povia [158]. H cvyvotnta epedviong pikvwong kopaivetor petaé&d 4% kot 74%, eved anotelel puo
anpoPrentn ko aitepa evoyAntikn emmioxn [11, 118]. Ot onpoavtikdtepor ortoloyikol
Topayovieg eivar M ekdAmon  vmokAvikng Paxtnplakng  Aoipwéng (subclinical bacterial
contamination), 10 UATOWA, O TOTIKOG HUNYAVIKOG €pEDIoNOC KAl 1 TAOT OV OOKEITOL Amd TO
évBepa, n vropalikn tomofETnon Tov eVOELATOS, KaBMS Kot 1 xpnom evOspudtomv e Asla empdveio

Ko TEPLEXOUEVO PLGLOAOYIKO 0pd [162-166].
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Onwg £xet oM avaeepbel otV el60ymyT|, T060 To TPOCSWPIVA (S10TATHPES 16TOV) OGO Kol TOL
puovipa evhépato olAkdévng mov ypnoipomolovvior ot ovyypovn IThaotiky EmavopBotiky xot
Atontikn Xepovpykn givor amoAdTog ac@ain vAkd. H tpododog g teyvoroyiog 6e GuvOLAGHO
HE TIG TMAEOV CUYYPOVEG TEYVIKEG OMOKOTACTOONG GLYYEVOV Kol EMIKTNTOV Tabncewmv £yovv
EMOYIOTOMOMCEL TNV EUQAVION EMIMAOKAOV Kol PEATIOTOMOMGEL To oUGONTIKA OTOTEAECUOTOL.
[Ipoécpata Oumg 10witepo €VOlOPEPOV Kol ovnovyio. €xel TPoKoAEcEL 1 mOavVI] OUTIOAOYIKN
oLoYETION HETOED TOV EVOELATOV GIAIKOVIG TOV YPNGILOTOIOVVTIOL GTNV OENTIKY LOCTOV KO TNG
EUOAVIONG OVOTAAOTIKOD Aeppdpotog amd peydro kottapo (Anaplastic Large Cell Lymphoma,
ALCL) otov pootd tov wiov acbevav. TIpokertor yio éva T-AEp@opo mov avoamtiGGETOL 6TO
KOO 16td méEPLE tov evBEnaToc Kot cuviBmg €xel KahonOn mopeia kol €EAPETIKN TPIYVOON.
Eivor pia moAd ondvia oviomnta, kabadg otn o1ebvn Piproypapia Exovv avapepbel amd 54 émg 80
TEPIOTATIKA, EVD 0 PEGOS XPOVOS epeaviong eivar ta 11 €t [167-169]. Khvikd exdnidvetar Kupimg
pHe MV EUEAVION OpMOOVG GLAAOYNG KOl OWMUOTOS GTOV UAGTO, VA GLVNOMG GLVLTAPYOLV
ynioent| pélo, diyoc, epvbnua, pKvoTIKn kKdyo Kot yniaentol pocyoiioiot AELEAOEVEC.
Inuovtikd poéoro ot dudyvowon tov ALCL dwdpapatifer m kvtropopetpioc pong, kabdg £€xet
amodeyfel OTL T VEOMAUGUOTIKG KOTTOPA Ogv €KOPAlOoLV TNV KWAOCT TOL OVOTANGTIKOV
Aepoopatog (Anaplastic Lymphoma Kinase, ALK), evd mapovoidlovv vynin ékepacn Ttov
aviiyovov  CD3, CD4, CD8 ot CD30 (powotvmog CD3+/CD4+/CD30+/ALK- ko
CD3+/CD8+/CD30+/ALK-) [169-171]. H Bepancio yapaktnpiletar and apaipeon tov evOEp0TOg
KOl OAKY] KOWEKTOWUTN GE€ GLVOLAGHO Le ynuetodepaneio Kaun axtivobepamnsio.

H épeuvd pog amotehel v TpdTN TPOONTIKY UEAETN) KLTTOPOUETPIKOD TPOGOOPIGUOV KOt
oLYKPLONG TNG OVOGLOKYG amdkplong o€ acbeveig pe evBépata crhkoévng (TPocmPVA Kot LOVILLOL)
omov meptlopfavetor AMyn delyHaTog OiIOTOg TPOEYXEPNTIKA Kol emMOUEVMG Ot 1dtol ot acBeveig
amoteAOVV Kot v opdda eréyyov (control group). Emopéveg, oe mepumtdoelg petafoAng tov

OVOGOPOLVOTLTIOV TV TEPLPEPIKAOV AEUPOKVTTAPMV UTOPOVUE VO TOVTOTOMGOVUE E HEYOADTEPT
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axpipela Tovg acbeveic avTONG Kot va TopakoAovdncovpe TV KAVIKY Tovg mopeia. v Opdda A
TOV 0c0evaOV UE O1aTOTPO 1GTOV EYIVE Y100 TPOTN GOPA EQPAPUOYN TNG KLTTAPOUETPIOG PONG Kot
TOPAAAN AL AYN Kot 1I6TOAOYIKY| e€€tao Tov Kay1dikov 16to0. Eniong elvarl n tpd epappoyn g
KutTopopeTpiag pong oe acbeveig mov vmOPANONKAY o ALENTIKN UOCTOV pE HOVIHO EVOEUOTOL
oukovne (Oudda B) kot dev avémtuéav pikvotikny Kayao 1 Kamowo GAAN emumAokr. Idwitepn
ONUOVTIKN &lvor Kot 1 HEAETN NG EKEPOUOMG OLYKEKPIUEVOV OVTIYOVOV OTO  TEPLPEPIKA
Aepgoxvttapo, 6nmg t0v CD25 ota CD4+ T-Aepgoxvttapa (CD4+/CD25+, Tregs) kot tov HLA-
DR ota T-Aepgpokvttopo (CD3+/HLA-DR+) kot ota B-Aepgokvttopo (CD3-/CD19+/HLA-DR+),
KaBdG Alyeg eivar ot mopdpoleg perdéteg mov €xovv avadeifel tov mbovd maboyevetikd tovg poro
GTNV €VEPYOMOINGT TNG KLTTAPIKNG OVOGLOG TOTIKO GTOVS 16TOVG 1] GUGTNUATIKE GTO TEPLPEPIKO
aipo.

BéBawa mpémer va tovicovpe 0Tt M peEAETN pog mopouotdlel Kol OPIGUEVOVS TEPLOPIGLLOVG,
KLPLOTEPOG TOV OMOI®V €ivat 0 PKpOG aplfog TV achevdv Tov cuunepleANedncav oty avéivon.
Av Kot mpoeyyepntikd ot acBeveic kot amd T 0o Oudoeg amotelovoay Evay apKETE 1KOVOTOMTIKO
aplOunTiKd TANOLGO, TOGO 1| AULEST) OGO KOl 1| OTATEPT| TAPUKOAOVON O™ TOVS TAPOVGINGE O1APOPES
JVOKOAEG HE AmOTEAEGHO VO XPEWCTEL VO amOKAEIGOVE apKeETOVG acBeveic €161 OGTE TO TEAIKO
delypa va givar 660 to duvatdv mo opotoyevég. Emiong n tehevtoaio aploAnyio Kot KOTTUPOUETPIKT
avdAvon mpaypatomoldnke ypovikd otovg 12 pnveg petd 1o xspovpyeio, yeyovog mov Kabiotd o
OOTEAECUATO LOG TO EVOEIKTIKA UioG TPAOIUNG OVTIOPUGNS TOL OVOGOTOTIKOU GUGTHUOTOS GTN
tonofétnmon evlspdtov ctlkdévne. Kpivetor emopévog amapaitntn n xpovikn eXEKTOOT TG ANYNG
delypdtov aiplotog TovAdyleToV evtog TG TPMTNG Setiog, kabmg £1ot o pmopécovpe va £xovpe TO
a10moTo  amoTEAECHOTO. MG TPOG TNV  EKQPOGCT] TOV  OVOCOQUIVOTUTOV TV  TEPLPEPIKAOV
AELOOKVTTAPMV KOl ETOUEVAOS O TTPOG TNV OVOGOAOYIKY| OOKPLGT| TOVL OVOPOTIVOV 0pYOVIGHOD GTO

eviépata GIAIKOVIG.
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SNUovTiKO pOLO GTNV TPAYUATOTOINGN TNG LEAETNG HOG OLOPAUATICE 1) KLTTOPOUETPIO POT|G.
Onwc avaeépOnke 1 epapuoyn ™e KutapoueTpiog pong otnv KMviKn mpdén omotelel £va amd Ta
ONUOVTIKOTEPO,  emitevyuato oty Mopwakn  Bwoloylo ot lotpikn. O kvttapopeTpikdg
TPOGOIOPIGUAC TOV OVOGOPALVOTUTIOV TMV AEUPOKVTTOPWOV GTO TEPIPEPIKO aipa achevov pe
TPOGOPVE Kol povipo eviépata otkovng amotelel o afomotn pébodo, 1 omoion pmopetl va
ypnouonomBel w¢ in vivo test yio v extipunon g ProcvuPatdmroag Tov evOERITOV GIAMKOVIG
oToV ovOpOTIVO opyoavicpd, Oxl UOVO TTPOIUN, OAAL Kol o PABOC xpOVOL LE TN GUOTNUOTIKN
TopaKoAoLONoN TOV acBevdVv Yo TUYOV AViXVELON AVOGOAOYIKNG AVTIOPACNC, GE GLVIVAGUO 1 UN

LE TNV EKONAWMGCT KAVIKNG GUUTTOUOTOAOYIOG.
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XYMIIEPAXMATA

Oopeova e T VPAUATE Pag TOGO To TPOSOPIVA OGO Kol To povipe evBEpata crikdvng
AmOTEAOLV adpavVI] LAMKG, TOL UTopohV Vo YPNCIULOTOmBobv pHe amOALTN OCQAAEWD Yo TNV
ATOKOTAGTACT] GLYYEVAV KOl EXIKTNTOV OVOUIAIDOV oty edkotnTa g [Thaotikng EmavopBmtikng
kot AeOntikng Xepovpyune. H avénuévn ékppacn tov @awvotvmov CD3-/CD19+/HLA-DR+ oto
TEPLPEPIKO i TV acbevav pe dotatnpo 16ToV amotelel €vOelEn uUn €WIKNG GLOTNUOTIKNAG
JPOPOTOINGCNG TOV CVOGOTONTIKOD GUGTIHOTOC, 1 0Ttoie O®G, OTWS TpoavaPEPONKE, PaiveTol vo
elval moAvmapayovtikr. Xvvenmg eivor amoapaitmto vo mpaypotomombodv peréteg, mov Oa
nmepapBdvoovv peyorvtepo aplBud acBevov yia va agloroynfel mepattépw kol vo tekunplwdel to
TPOUVAPEPOLEVO gVPMLaL. X®PIg apeiPoiio 1 KLTTAPOUETPiO POT|G HOG EXTPETEL VO THVTOTOU|COVLE
pHe vymAn oflomotic ToV 0VOCOQOIVOTUTO TV TEPLPEPIKMY AEUPOKVLTTAP®Y o€ aocbeveic pe
evhépato clAikovng, evd umopei va ypnoomombei ko w¢ screening test yuo v mopakoiobOnon
™G KMVIKNIG mopeiog TV acBevodv otV Kol TV Oviyveuon OVOCOAOYIKNG avTidpaons o€
TEPMTMOGELS EKONAWDONG CUUTTOUATOAOYIOGS. ZVVETMG UTOPEL VO ATOTEAEGEL £vOL TOAVTILO EPYOLEID
OTNV TEPAUTEP® EPELVA, OGOV APOPA TNV AGPAAELN YPNONG EVOEUATOV GIAIKOVNG og peydro PBdbog

YPOVOvL.
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MEAAONTIKH EPEYNA

And v mopovca SOaKTOpIKn StpiPn TPokOTTOLY VEOL gvdlapépovteg opilovies mpog
peAétn. H xvttapopetpion pong amotehel por cuveymg e&eMocopevn doyvmotiky néfodog kot M
YPNON EWIKAOV HOVOKAMVIK®OV OVTICOUATOV 00 HOG ETITPEYEL TNV TEPAUTEP® OVOYVOPLOT) TOL
VOGOPOLVOTVLITOV TOV AEUPOKVLTTAP®OV TOGO TOTIK( GTOV KAWYISIKO 16TO/avTIOPOCTIKO VYPO, OGO Kol
CLGTNUOTIKA GTO TEPLPEPIKO aipa TV acOevov pe evhépato otiikovng. Edwotepa n poakpoypdvio
TopaKoAoLONoN 6€ PeEYOADTEPO delyla TOV 0GOEVOV OTMOV KOl 1 GUVEXNG OVAALGOT TG £KOPOCNC
ewIKov aviyovev omwog CD3, CD19, CD4, CD8, CD16, CD25, CD56, HLA-DR 8a pag emitpéyet
va g&dyovpe o a&lomiota anoteAéopata. H teyvoloykn e£EMEN oty Katookevn Tov evlepdtov
OIMKOVNG GE GUVOVOAGHO LE TNV EQPAPUOYN TOV TAEOV GUYYPOVOV YELPOVPYIKMY TEYVIKOV GTO TTedI0
g [Thaotikng Xepovpykng pmopet var €yyondel v ac@ain ypnon tov evOepdtov GlMKOVIG

EMTLYYAVOVTOAG TO KAADTEPO OLVATO AEITOLPYIKO KoL aoONTIKO amoTédeca.
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IHEPIAHYH

Ewayoyn: To pévipa evBépato ctiikdvng ypnoionotohvtot Tig TeEAevtaieg t€ooepic dekaetieg TG0
omv emovopboTikn 660 Kol oV ooONTIK) TAAGTIKY YEpovpyikr. Eivor mpoidvia mov
amotelovvtal omd €vo eEmTePKd TEPIPANUO KOTAGKELOOUEVO A Ol0d0YIKES SLOKAOOOVUEVEG
OTPAOGELS HOPI®V EAAGTOUEPOVG GIMKOVNG, TOV TPOGOHIdEL GTO EVOELOTA TNV EAAGTIKOTNTA KOL TNV
AKEPULOTNTA TOVG, EVM TO TMEPIEXOUEVO UTOPEL VO ATOTEAEITOL OO YEAN EAAGTOUEPOVS GIAKOVIG 1
a0 OMOGTEPMUEVO 1GOTOVO QLGLOAOYIKO 0pd. Ot KvpldTepeg evOeiEelg ypnong T®v Hovipwv
evhepdTov GIAIKOVNG elval 1 AmOKATAGTACT LOGTOV PETA OO LOCTEKTOUN KOl 1) a0ENCT TOV OYKOL
TOV HOCTOV Yol 01csONTIKoNg AOYOUG 1] Yo OMOKOTAGTOCT) GLUYYEVDV duouopPldv. Ta mpocwpva
evOépato othkoévng N dwtotnpec wotmv (tissue expanders) amoteAovvtal omd £va S10YKOVUEVO
e€dpTnuo TANPOONG KOTAGKEVAGUEVO OO EAACTOUEPES GIMKOVG KO QEPEL £vOL AmOGTOUEVO BOAO
gyyvong (PaAPida), emiong amd elacTouEPEG GIAIKOVNG, MECH TOL omoiov yivetar m €yyvon
OMOGTELPOUEVOD  QUGLOAOYIKOU 0pov GE TOKTIKA ypovikd OJwacthipato. Ot dwtatipes 16TOV
YPNOOTOOVVTOL GE €va HEYOAO aplOpd SlEpyastdV Yo TNV avATTLEN SEPUATIKOV KPNUVOV UE
OKOTO TNV OMOKATAGTACT GUYYEVOV KOl EMIKTNTOV AVOUOADV TOGO G TTAdL) OGO KOl GE EVIMKEC.
H oihikévn av kon Bewpeitor avevepyd vAkd pmopet va dpaoel og 101K avtiydvo evansntonoinong
in VIVO Tov avocomomntikob cvotnuatog uéom g kvtrapikng (cellular) 1 poproknig (humoral)
avtiopaons. H evepyomoinon tov avocomomtikod GuoTAHOTOS TOL avBpdmov Emerta omd v
tomoBétnomn evog un owtoloyov PBrodAkov, OTmG eivor 1 clkovn €xel peretnBel pe v ypnon
Spopwv pebdowv, petaéd Tov omoiwv givor kol 1 kuttapouetpion ponc. H xvtrapopetpio pong
elval wovn va aviyvenoel e VYNAR eWIKOTNTO Kot evocOnoio Tov eatvOTuTo TV AEUPOKLTTAP®V
oL ekPpdlovtar oe acOeveig Tov PEpovV evOEUATA GIAKOVNC.

Ykomog: Kvplog okomdg TG mapovoag HEAETNG elval 1) EKTIUNOT TNG E101KNG KVTTAPIKNG avTIOpOoNG

TOVL OVOGOTONTIKOY GUOTHLOTOS GTO TEPLPEPIKO Ol acBevdv mov €xel TomofetnBel Tpocwpvo N
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puovipo €vBepo oikdévng pe v xpnomn kvttapouetpiog pons. Mo cvykekpyéva, n avdivon tov
OVOGOQUIVOTUTIOV TMV  TEPLPEPIKMY  AEUPOKLTTAP®Y TOL eKPpdlovtal ®¢ omoOKplon oIV
tomoBétnon evBepdtov otlkovng. Emiong, €ywve Odtepgvvnon ¢ mpoyvootikng aflag g
EVEPYOTOINGNG TOV AVOGOTONTIKOD GLGTNUOTOS GE GYECT HE TNV €KONAMOT CLUTTOUATOV Kol
EMMAOKMOV amd TNV yYpnon evlepdtov ckdvng, kabmdg kol eKTiUMom ™E SuvaTOTNTOG TNG

KLTTOPOUETPIOG pONG va EAEYYEL TNV PlocvuuPatdTnTa VMK®OV GIAMKOVIG.

Yiké ko MéBoodoc: Tlpdkettor yioo pio TPOORMTIKY] KAIVIKO-EPYOCTNPLOKY UEAETN TNV oOmoin
ocoumepteANencav cuvolikd 25 acBeveic (7 dvtpeg, 18 yuovaikeg, péon niwia: 28 €, edpog: 16-44
£11) otovg omoiovg tomofenOnkav mposwpvd (Opdoda A, 11 acbeveic) ko povipa (Opada B, 14
acBeveig) evBépata olAKOVING KaTd TO Ypovikd drdotnuo ZemtépPprog 2006 £wg NoéuPprog 2009.
EmumAéov, otmv Opada A €ywve Aym delypatog Koydwkol 16100 KAté TOV YEPOLPYIKO YPOVO
agaipeons tov daTathpa 16100, T0 0moio €0TAAN Yo 16ToAOYIKN eE€tact. Katd v mepiodo g
LEAETNG TPOAYLOTOTOMONKE GEPA OHOANYIDV KOl 7O GLYKEKPLUEVO TPOEYXEPNTIKA, 3 UVES
peteyxepnTkd kot 12 pnveg peteyyepntikd kot ot 600 Opdodeg acbevav. To mepipepkd aipa
vroPAnOnke evtdg 24 wpdv Ge €101KN enesepyacio Le TNV YPNOT TOL KLTTOPOUETPNTH PONS Yol TNV
avAALGN TOV AEVK®V OLLOGPOIPIOV KoL TOV GOVOTOHTOV TOV AEUPOKLTTAPIKOL TANBLGHOV G kabe
acbevi] e v ypnon tov €Ng avticopdtov: anti-CD3, anti-CD19, anti-CD16/CD56, anti-CD4,
anti-CD8, anti-CD25, anti-HLA-DR, anti-CD2, anti-CD56. H ctatiotikn avilvon tov ded0pévov
éywve pe v ypnon tov cvotiuatog SPSS version 18.0 (Chicago, 1., USA). Apywd n ene€epyacia
nepehapPave mv epopuoyr tov Kolmogorov-Smirnov test kot tov Shapiro-Wilk test yw va
eréyCoupe gdv ta dedopéva akolovBovoay KovoviKY Katavour. AKoAovBmg, 1 mepeTaipm avaivon
TV dedopévav mepleAdupave to mapapeTpikd Anova test (repeated measures ANOVA test) vy
dedopéva oL aKOAOVOOVOOV KOVOVIKH KOTOVOUN Kot To un mopopetpikd Friedman test yuo
dedopéva mov dev akoilovBovcav kovovikny katoavour.. H otatiotikn cvykpion petald tov dvo

Oupadmv €ywve pe ) ypnon tov Student’s t test ko Tov Mann-Whitney test avaioya pe 1o gdv to
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dedopéva akorobodoav kavovikny 1 un katavoun. To didotnua eumotocvvng (confidence interval,
CI) fjrav 95%. To erninedo ¢ oTaTIOTIKNG oNUavTIKOTTOG opiotnke oto P<0.05.

Amoteréopata: O TOGOTIKOG TPOGIOPIGUOS TOV VITOTANBVGLOD T®V AEVK®V GLLOGPUIPI®V KOl TWV
AELPOKVTTAP®OV OV AVEDEIEE OTUTIOTIKO ONUOVTIKY] O0(QOPE GTNV XPOVIKI KATOVOUT TOVS TOGO
Eexowplotd oe kdbe Oudda 600 Kot cVYKPLTiKd petald tov 0vo Ouddwv. Movadikn eEaipeon
amotélece 1N oyeTikd avénuévn éxepaocn tov HLA-DR ota CD3- kottapa, mov aviimpocomrehovion
and ta B-Aepgoxvtropo (CD3-/CD19+/HLA-DR+) (p=0.033). H 1otohoyikn e&€tacm Tov Kayidiko
16TOV aVESEIEE (OC KLPLOTEPO KLTTOPIKO TOTO EKPPUCNS TO AEUPOKVTTAPO, akolovBovpeva amd Ta
LOKPOQAYa, To TAACUATOKVTTAPO Kol To. poctokvtTopa. [lapovsidomnke kupiog petpiov Babuov
QAEYLOVAOON avtidpacn, evd dev vinpEav otoyeia emacPéotmong. Ot mepiocdtepot acheveic dev
avéntuEay petamiacio cuvofiakol THmov, aAAd ovte kot avtidpacn EEvov cmdpatog. Télog oe OAeg
TIG TEPUITAOCELG 1 O1dTalT TOV VAV TOL KOALoyOVOoL Ntav oplovTia (TapdAAnAn oniadn mpog tnv
EMPAVELD) KoL 1] TUKVOTNTA TOL KUPig PETPLAL.

Xvpumepaopoarta: [Ipoxettar yio v Tp®d@TN KAVIKY KOl TPOONTIKY LEAETN 7OV Ot 10101 o1 acBeveic
0TOLG 0moloVG TomoBETNONKE EvOENO GLUMKOVTG OMOTEAEGOV KOl TNV OUAd0 EAEYXOV. ZOUQmVA LE T
OOTEAECUATO TNG £PEVVAG Hog To evOEpaTO GIAMKOVNG (Tpocmpva Kol HoOvVipa) givol avevepyd
VAKd, emPefardvovtag T PLOAOYIKT TOLG 0OPAVELD KOl ETOUEVMOS TNV AGPOAT KALVIKT TOLS XPNoN.
H avénuévn ékppaon tov gawvotvmov CD3-/CD19+/HLA-DR+ 610 mtepupepikd aipa Tov acfevov
pe Odwratpo 10100 omotehel €voeldn un €WIKNG Kol GLOGTNUOTIKNG OlpOPOTOiNGNG TOV
OVOGOTOTIKOV GUGTNUATOG, 1 OTOoio, OPMG QOIVETOL VO €IVOL TOAVTOPOYOVTIKT Kol TEPIGCOTEPES
HeAéTEG o€ MEPLOGOTEPOLG acbevels eivar amapaitreg yo v tekunpioon me. H kutrapopetpio
pong amotelel po a&lomotn pébodo, 1 omoio pumopel vo ypnoyomombei g in vivo test y mv
ektipmon g ProcvuPatdoroc Tov evlepdtov cltikdvng otov avOpdTIVO opyavicprd, Oyt uovo
TPOWA, dAAL Ko og PABOG ¥pOVOL pE TN CLOTNUATIKY TopakolovONoN TV achevdv Yo TVYOV

aviYVELOT| OVOGOAOYIKTG AVTIOPAONG, GE GLVOVAGCHO 1| UM UE KAVIKT GUUTTMOUATOAOYIO.
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ABSTRACT

Systemic Immune Response to Silicone Implants Detected by
Flow Cytometric Analysis

Georgios E. Papanikolaou

Introduction

Permanent silicone implants

Silicon (Si) is the second most abundant element on the earth’s surface and is usually bound
to oxygen. The term silicone refers to polymers of siloxane (usually polydimethylsiloxane, PDMS)
and represents a broad class of compounds with many different functional groups, which are widely
used in medical devices and supplies. Silicone in the elastomer form consists of fully polymerized
silicone with fumed silica filler. The gel form consists of cross-linked silicone with side chains of
silicone oils. The viscosity of the gel may be altered by changing the length of these polymer chains.

Silicone implants used in Plastic Surgery are constructed of an outer shell that surrounds the
filler material. The implant shell is made of silicone elastomer, while the filler substances vary in
composition (silicone gel, saline, double lumen). First introduced in 1962 by Cronin and Gerow for
breast augmentation, silicone-gel filled breast implants were commercially available in the early
1960s, and saline breast implants became available in the 1970s. Silicone implants currently
available are of high cohesiveness (Cohesive II-111) and 5" generation, maintaining their original
shape and in case of rupture they preserve their integrity.

The main structural characteristics of silicone implant are surface (textured and smooth),
shape (round and anatomical/contour), and filler material (silicone gel, saline, double lumen).
Permanent silicone implants are used mainly in breast augmentation either for aesthetic reasons or

for reconstructive purposes such as tuberous breast, Poland syndrome as well as congenital and
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developmental breast asymmetries (e.g. breast hypoplasia, anisomastia). Breast augmentation is the
most common aesthetic surgical procedure with more than 300.000 cases performed in 2010 in the
USA. In addition to their use in augmentation, silicone implants have been used extensively for
breast reconstruction following mastectomy.

Despite their popularity, the use of silicone implants is associated with some adverse
outcomes that can be divided into local complications and systemic effects. In addition, local
complications can be attributed to either the initial surgery or to the implant itself. The most common
local complications are wound dehiscence, infection, hematoma, seroma, capsular contracture,
implant displacement and rippling. Regarding the systemic effects, the epidemiologic evidence does
not support a causal association between breast implants and breast or any other type of cancer,

definite or atypical connective tissue disease, adverse offspring effects, or neurologic disease.

Temporary silicone implants (tissue expanders)

Tissue expansion has developed as a routine procedure in Plastic Surgery in the past three
decades. First described by Newmann in 1957 for microtia reconstruction, this form of soft tissue
reconstruction is based on the natural ability of the skin to stretch in response to an underlying force.
In 1976, Radovan used the tissue expander concept for reconstruction of the breast after mastectomy.
Subsequently, the use of tissue expanders has become well accepted among plastic surgeons for the
reconstruction of large and difficult wounds.

Tissue expanders are silicone envelopes that have self-sealing injection ports. Currently,
tissue expanders are available in different shapes, such as round, rectangular, crescent, oval/elliptical
and with sizes from 25cc to over 1500cc. At various intervals, saline is progressively injected
through the port and passes into the expander, which enlarges. As the volume inside the implant
increases, tension placed on the overlying and adjacent tissues increases. The expanded skin

undergoes histological changes that are well documented: a) the epidermis exhibits increasd mitotic
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activity and there is recruitment of adjacent tissue, b) the dermis thins considerably, c¢) the
vascularity is increased, d) there is formation of thick capsular tissue around the implant.

Cutaneous expansion is used in Reconstructive Plastic Surgery for the treatment of a variety
of congenital and acquired defects in pediatric patients and adults. The main indications include
reconstruction of burns, traumas, scars, naevi, alopecia and tumors. Tissue expansion is a useful
method of achieving reconstruction of any site of body where there is little available tissue.
Advantages of tissue expansion include: a) the recruitment of high quality local skin with matching
color, texture and thickness, b) preservation of sensation and hair-bearing quality, c) avoidance of
distant flaps, and d) minimal donor site morbidity. Disadvantages are frequent office visits for
inflation, discomfort, a period of increased deformity, and the necessity of two operations.

Despite the usefulness of expansion, the procedure has several complications divided into
major complications (those that require either an operation or hospitalization) and minor
complications (those that require some medical intervention including oral antibiotics but did not
require an operation or hospitalization to treat). The overall rates reported are 11% to 40%, and
include primarly infection, exposure of the implant, hematoma, seroma, wide scars, necrosis over
expansion, and wound dehiscence.

Nevertheless, tissue expansion is a safe and reliable reconstructive technique for a variety of
soft tissue defects. Based on careful patient selection, meticulous pre-operative planning and
involvement of a multidisciplinary team we can achieve the best fuctional result with optimal

aesthetic outcome.

Immune system
The immune system is the main defense system of the human body that protects it against
foreign elements such as microorganisms and macromolecules. The immunity can be classified into

innate and adaptive. Immunology made a great advance toward the beginning of the 20" century,
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through rapid developments, in the study of humoral and cellular immunity. Innate immunity is the
first line of defense that refers to non-specific defense mechanisms that become activated
immediately or within hours and do not rely on the clonal expansion of antigen-specific
lymphocytes. Induce an acute inflammation reaction through a humoral response repsresented by the
secretion of cytokines and complement, and through a cellular response represented by the action of
macrophages, granulocytes and natural killer cells (NK cells). Adaptive immunity refers to antigen-
specific immune response and also includes a memory that makes future responses against a specific
antigen more efficient. Adaptive immunity can be distiguished into humoral and cellular. The
humoral response is mediated by the B-lymphocytes and secretion of antibodies (Ab), and cellular
response is mediated by the specific action of the lymphocytes.

The cells of the immune sustem are derived from the myeloid and lymphoid stem cells. The
myeloid series is represented by the polymorphonuclear cells, monocytes/macrophages and dendritic
cells. On the other hand the lymphoid cells include the T, B, and NK-lymphocytes. T-lymphocytes
are divided into T-helper cells, Cytotoxic T cells (CTLs), and Natural Killer cells (NK-cells) and
play a central role in cell-mediated immunity. B-lymphocytes function by secreting antibodies and as
antigen-presenting cells (APCs) to activate T-lymhocytes. Furthemore, NK-cells are effector
lymphocytes of the innate immune system that control several types of tumors and microbial
infections by limiting their spread and subsequent tissue damage. All the different lymphocytic
subpopulations express in their surface a series of protein molecules named Cluster of Differentiation
(CD), which indicates a defined subset of cellular surface receptors (epitopes) that identify cell type
and stage of differentiation, and which are recognized by antibodies. There are more than 250

identified clusters, each a different molecule, coating the surface of lymphocytes.
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Flow cytometry

Flow cytometry is a diagnostic biotechnology that is used to analyse the physical and
chemical characteristics of cells and particles by suspending cells in a stream of fluid and passing
them by an electronic detection apparatus. It is employed in cell counting, cell
sorting, biomarker detection and protein engineering, and routinely used in the diagnosis of healh
diseases. The first studies in flow cytometry and its application in counting cells automatically while
in flow was reported by Moldavan in 1934, but the development of monoclonal antibody technology
by Kohler and Milstein (for which they awarded the Nobel Price in 1984) paved the way to modern
flow cytometry and broadening the field of clinical applications.

Flow cytometry system consists of three main elements: a) a flow system, b) an optical
system, and c) electronics to amplify and process the resulting signals. It integrates electronics,
fluidics, computer, optics, software, and laser technologies in a single platform. This is a technology
that simultaneously measures and then analyses multiple physical characteristics of single particles,
usually cells, as they flow in a fluid stream through a beam of light. The properties measured include
a particle’s relative size, relative granularity or internal complexity, and relative fluorescence
intensity. These characteristics are determined using an optical-to-electronic coupling system that
records how the cell or particle scatters incident laser light and emits fluorescence.

Flow cytometry is the technological process that allows for the individual measurements of
cell fluorescence and light scattering. This process is performed at rates of thousands of cells per
second. This information can be used to individually sort or separate subpopulations of cells.
Notably, in order to indentify the immunophenotype of lymphocytes in the peripheral blood samples
we use monoclonal antibodies that are artificially conjugated to fluorochromes and can recognize
specific molecules, called cluster of differentiation (CD), in the surface of some cells. When the cells
are analyzed by flow cytometry the cells expressing the marker for which the antibody is specific

will manifest fluorescence. Cells that lack the marker will not manifest fluorescence.


https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Cell_sorting
https://en.wikipedia.org/wiki/Cell_sorting
https://en.wikipedia.org/wiki/Biomarker
https://en.wikipedia.org/wiki/Protein_engineering
http://www.ncbi.nlm.nih.gov/pubmed/17817054
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Flow cytometry is finding increased use in routine clinical laboratories for the diagnosis,
prognosis and monitoring of various diseases. Flow cytometric analysis can be applied in cytologic
and histologic samples, as well as in biologic fluids such as peripheral blood, bone marrow,
bronchoalveolar lavage (BAL), synovial fluid, pleural fluid, pericardiac fluid, peritoneal fluid and
cerebrospinal fluid. Moreover, it is an important diagnostic tool in many fields of modern medicine
and mainly in Hematology, Oncology, Pediatrics, Neurology, Urology, Gynecology and Obstetrics,

and in organ transplantation.

Objective
The aim of our study is to investigate the distribution of leykocytes, and quantify the specific
immunologic profile of lymphocytes in the peripheral blood of patients with permanent and

temporary silicone implants.

Material and Methods

Categorization of patients and demographics
Our prospective and clinic-laboratory study included 25 patients (7 males, 18 females,

average age, 28 years, range, 16-44 years) with placement of temporary (tissue expander) or
permanent silicone implants, during the period between September 2006 and November 2009.
Patients were divided into two groups depending on the type and use of the silicone implants.

Group A included 11 patients underwent placement of silastic shell tissue expanders (7
males, 4 females, average age 26.5 years, range, 16-35 years). Indications for tissue expansion were
revision of scars in 7 patients (scars from previous surgery in 5 patients, and post-burn scars in 2
patients), excision of congenital giant naevi in 3 patients, and iatrogenic alopecia in one patient.

Group B included 14 female patients (average age, 29.3 years, range, 18-44 years) underwent

breast augmentation with permanent silicone implants for aesthetic and reconstructive purposes.
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All pateients were healthy, according to history and general physical examination and had no
symptoms of connective tissue disease, rheumatologic disorder, or autoimmune disease at the time of
implantation. During the follow-up period the clinical course and the emergence of complications

were recorded.

Description of the surgical technique

In patients of Group A a combined open and endoscopically assisted approach to placement
of tissue expanders was used in all cases. A single incision was made for implantation of each tissue
expander. Firsty, under direct visualization and with the use of the endoscope with an accompanying
endoretractor, a subcutaneous pocket was created into which the tissue expander was placed. Tissue
expanders of all shapes (crescentic, round, rectangular, and elliptical/oval) and sizes (25 to 1500cc)
were placed in each pocket. All tissue expanders contained remote ports. Tissue expansion was
initiated at varying times postoperatively and continued for a mean period of 6.5 months (range, 4-8
months). During the second operation tissue expanders were explanted, the primary lesion was
excised and the defect was covered with the additional amount of tissue creared by the previous
expansion.

Patients of Group B underwent endoscopic placement of silicone implants in a subpectoral
position and almost exclusively through an inframmary crease incision (13 of 14 cases). In one case
the implant was placed through an anterior axillary approach. In all cases were used textured and
silicone gel-filled implants of high cohesiveness. In 12 patients was placed anatomic implants and in

2 patients round shape implants, while the size ranged from 215cc to 350cc.
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Capsular tissue histological analysis

Sections of capsular tissue were received in the operating room and examined in the fresh
state. All speciments were harvested in blocks, fixed in 10% formaldehyde, processed and embedded
in paraffin blocks. Four micron thick sections were obtained and stained with hematoxylin and eosin.
The stained sections were examined by light microscopy.

The following histological features were assessed: a) the degree of inflammation that was
scored on a four-grade scale (negative, mild, moderate, and severe), b) the types of inflammatory
cells, c) the density and orientation of collagen fibers, d) the inner layer of synovial-like metaplasia,

e) the capsular calcification, and f) the presence of refracting material.

Flow cytomertic analysis

Peripheral venous blood samples were obtained before, three, and twelve months after the
operation for both the groups of patients. Briefly, 5 ml of blood drawn by standard venipuncture was
placed into tubes containing acid citrate dextrose as anticoagulant and transported to the laboratory
within 24 hours for testing. Flow cytometric analysis was carried out in order to assess the
distribution of total leukocytes and particularly the expression of specific lymphocyte subsets, used
monoclonal antibodies against CD2, CD3, CD4, CD8, CD14, CD16/CD56, CD19, CD25, CD45, and
HLA-DR. Flow cytometric acquisition was performed using FACS Scan (Becton Dickinson, San
Jose, Calif.).

Initially, 100ul of blood sample was added to the appropriate tubes and mixed with 10ul of
mouse monoclonal antibodies directly conjugated with fluorescein isothiocynate (FITC) or
phycoerythrin (PE). The samples were then incubated at room temperature out of direct light for 15
minutes. After that, erythrocytes were lysed by incubation with 2ml of FACSLyse solution (Becton
Dickinson, San Jose, Calif.). Following lysis of erythrocytes, peripheral blood mononuclear cells

(PBMC) were washed with 2ml of phosphate-buffered saline (PBS) solution and isolated with
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centrifugation at 3500rpm for 10 minutes. Cells were then washed again adding 2ml of PBS and a
second round of centrifugation were performed in order to eliminate any erythrocytic residual. The
cell pellet was resuspended in 0.5ml of PBS for fixation. Finally, cells were analyzed on a FACScan
flow cytometer (Becton Dickinson). Lymphocytes were gated by forward and right-angle light

scattering.

Statistical Analysis

The data were analyzed using SPSS version 18.0 (Chicago, Ill., USA). The Kolmogorov-
Smirnov test and Shapiro-Wilk test of normality were used to determine whether or not the data were
normally distributed. For data analysis, the repeated measures ANOVA test and the non parametric
Friedman test were used. Statistical comparisons between the two groups of patients were made
using the t test for normally distributed variables and the Mann-Whitney test for non-normally
distributed data. The means and standard deviations of the variables were recorded for their
descriptive statistical analysis. A p value <0.05 was considered to represent a statistically significant

difference. The confidence interval was 95%.

Results

Patient clinical profile

In 11 patients of Group A were placed 23 tissue expanders (range, 1-4). Three patiens had
one tissue expander placed, 6 patients had 2 tissue expanders placed, and 2 patients had 4 tissue
expanders placed at the same opetation time. All of the silastic shell tissue expanders had smooth
surface with remote ports, and implants of all shapes (crescentic, round, rectangular, oval/elliptic)
and sizes (25cc to 1500cc) were used in all cases. The anatomic sites of expansion included the scalp
(3 expansions), trunk (3 expansions), upper extremities (3 expansions), and lower extremities (2

expansions). The implant remained in the site for a mean period of 6.5 months (range, 4-8 months).
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Complications were identified in 5 out of 11 patients (45.45%). Minor complications (hypertrophic
scarring) occurred in 2 patients (18.18%), and major complications (wound infection) occurred in 2
patients (27.27%).

There were 14 female patients in Group B underwent breast augmentation with placement of
permanent silicone gel-filled breast implants. All of the implants were high cohesiveness, they had
textured surface, and volume ranged from 215cc to 350cc. In 12 cases (86%) the implants had
anatomic (contour) shape, and in 2 cases (14%) round shape. In all cases the implant was placed in a
submuscular pocket. Early and late postoperative course was uneventful in all but one case, were
hypertrophic scarring occurred at the incision site. The functional and aesthetic results were optimal

in all patients.

Flow cytometry

During the three periods of blood examination (preoperatively, 3 and 12 months
postoperatively) the immunophenotypic analysis showed that the vast majority of the peripheral
blood lymphocytes consisted of T lymphocytes (CD3+), followed by NK cells (CD16+/CD56+), and
B lymphocytes (CD19+) either in group A or in Group B of patients. Moreover, in both groups of
patients the peripheral blood T lymphocyte subsets were predominantly T-helper lymphocytes
(CD3+/CD4+), followed by cytotoxic T-lymphocytes (CD3+/CD8+, CTLs) and a small percentage
were T regulatory cells (CD4+/CD25+).

Flow cytometric immunophenotypic analysis showed no statistically significant differences
of the white cell subsets and lymphocytic subpopulations, with normal temporal distribution for both
group of patients. The only exception were presented in Group A (tissue expander patients), where
there was an increased expression of HLA-DR by the CD3- cells, which were represented by the B-

lymphocytes (CD3-/CD19+/HLA-DR+) (p=0.033). Furthermore, the statistical comparison between
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the two groups of patients showed again no signinicant differences in the temporal distribution of

peripheral blood white cells and lymphocytes.

Histology of the capsular tissue

The cellular composition of capsular tissue showed a predominance of lymphocytes, along
with macrophages, scattered plasma cells and mast cells. Evidence of mild chronic inflammatory
reaction was detected in 3 speciments (27.28%), and moderate to severe chronic inflammation
reaction was detected in 8 speciments (72.72%). The collagen fibers in all speciments were oriented
parallel to the capsular surface with moderate density, and in 3 patients (27.28%), we found an inner
layer of synovial-like metaplasia. There was no evidence of focal calcification in any of our 11

patients. Furthermore, refracting material was observed in 3 speciments (27.28%).

Discussion

The impact of surgery and trauma on patient’s immunologic profile could be detrimental and
can induce several complications such as infections and delayed wound healing. The post-surgical
immune suppression has been reported in different studies, including increased in the percentage of
neutrophiles, decreased lymphocyte numbers, and reduced expression of HLA-DR (MHC II) by
circulating monocytes and lymphocytes. During the immediate postoperative period, there is an
immune activation at the site of injury, which induces a systemic anti-inflammatory response that in
turns causes suppression of the cellular immunity. Moreover, the altered immunologic status of those
patients could be the result of the use of medications, underlying disease, and psychological stress.

The implantation of biomaterials, such as prosthesis and medical devices can induce several
local reactions, including acute inflammation, chronic inflammation, granulation tissue development,
foreign body formation, and fibrous capsule formation around the implant. Particularly, the

biomaterial’s surface properties play an important role in modulating the foreign body reaction,
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which is represented by monocyte/macrophage extravasation and migration, monocyte/macrophage
adhesion, and macrophage fusion to form foreign body giant cells at the implant site. The sequence
of events involved in inflammatory and wound healing responses leading to foreign body giant cell
and capsular tissue formation is mainly regulated by the action of mast cells and T-helper
lymphocytes with the production of IL-4 and IL-13. Furthermore, inflammatory cells can release
mediators of degradation such as oxygen free radicals, degradative enzymes, and acids into the
implant site and influence the integrity of the biomaterial surface. Also, these inflammatory cells has
been shown to excibit a reduced bacteriocidal capability, leaving them incapable of attacking foreign
organisms that may be adherent to the biomaterial.

The use of silicone medical devices is very common in modern medical practice. Although
silicone was originally regarded as being inert in the human body, its polymeric and hydrophobic
characteristics and the presence of electrostatic charges and organic side groups render silicone a
potentially ideal immunogen. Studies have reported the causal association between silicone products
and development of various complications such as inflammatory reaction, rheumatic deseases, and
lymphadenopathy, which may involve the activation of the immune system.

The tissue response to silicone implants is characterized by the formation of a fibrous capsule
and accumulation of reactive and exudative fluid around the implant. Currently, there is evidence
that silicone particles are frequently present in macrophages and as cystic-like spaces within capsular
tissue in patients underwent breast augmentation with silicone implants. Moreover, some studies
have demonstrated the presence of elevated serum silicon (Si) levels in symptomatic women with
silicone gel breast implants, as well as silicone compounds in the blood and liver of symtpomatic
patients underwent implant-based breast reconstruction.

The evidence of local and systemic detection of silicone particles suggests that silicone may
itself have antigenic properties, causing the activation of a humoral-mediated immunologic response.

Actually, studies have identified several types of antibodies (antinuclear antibodies, anticollagen
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antibodies, anticardiolipin antibodies IgG and IgM, rheumatoid factor, anti-Ro, and anti-La) against
different self antigens in patients with silicone implants. Inceased levels of antibodies to silicone
elastomers (antisilicone antibodies) have been reported in the serum and capsular tissue of patients
with tissue expanders or silicone breast implants, especially after leakage or frank rupture. However,
the presence of these antisilicone antibodies has little or no clinical importance and further long-term
studies are nedded.

The ability of silicone implants to induce a specific immune reaction versus a nonspecific
inflammatory response remains controversial. In our study, we demonstrate that there is no
statistically significant difference in the temporal distribution of the peripheral blood leukocyte
subsets (polymorphonuclear cells, monocytes, lymphocytes) either at each group of patients
separately, or in comparison between the two groups. This means that during the period of our study
there was no evidence of systematic inflammatory reaction to the breast silicone implants and tissue
expanders.

Despite the widespread use of silicone implants, there have been few systematic studies on
the immunophenotyping analysis of the peripheral blood lymphocyte subpopulations in patients with
silicone implants. With the use of flow cytometry, we demonstrated that the vast majority of the
peripheral lymphocytes consisted of T-lymphocytes (CD3+) either during the preoperative period, or
3 months and 12 months postoperatively in both group of patients, followed by the NK cells
(CD16+/CD56+) and B-lymphocytes (CD19+). Smalley et al. reported an immunologic stimulation
of T-lymphocytes by silica after use of silicone mammary implants, while VVojdani et al. found a
significantly reduced ability by NK cells to kill tumor target cells in patients with silicone implants
compared to healthy control individuals.

In our study, the peripheral T-lympocytes were predominantly helper T-lymphocytes
(CD3+/CD4+) and cytotoxic T-lyphocytes (CD3+/CD8+, CTLs) in both groups of patients. Prantl

and colleagues report the predominance of T-helper cells in the serum of patients with capsular
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contracture after silicone-based breast augmentation, similar to those in healthy controls. Katzin et al.
demonstrated that capsular tissue-associated lymphocytes showed an increased expression of CD29
and decrease in expression of CD45R0 by the CD4+ cells (phenotype, CD4+/CD29+/CD45R0-) in
comparison with peripheral blood lymphocytes in patients with silicone breast implants. Moreover,
Ojo-Amaize et al. reported an abnormal CD4+ cell proliferative response in women with silicone-gel
breast implants after exposure to silicon dioxide (silica, SiO2), silicon (Si), or silicone gel.

In addition, we determined the distribution of T cell subpolpulation, namely T regulatory
cells (CD4+/CD25+/Foxp3+, Tregs). Naturally occurring Treg cells constitute 5-10% of peripheral
CD4+ cells in normal humans, but only the CD4+/CD25"9" cells (Treg9" cells) which constitute 2-
3% of the CD4+ T cells are really regulator. Their main fuction is to suppress activation and effector
functions of autoreactive T cells and control the immunologic tolerance to self-antigens and nonself-
antigens. We found that the expression of Treg"9" cells remain invariable up to one year after surgery
in patients with silicone breast implants and in those with tissue expander placement. This is the first
study on the Tregs cells fuction at the peripheral blood of patients with silicone implants that they
didn’t demonstrate any immunologic-related symptom. Wolfram et al. reported an increase of
percentage and activity of Treg cells in the capsular tissue compared with the periphery in patients
with peri-silicone implant capsular fibrosis, and ratios of intracapsular Treg cells inversely
proportional to the clinical degree of capsular fibrosis. There is now evidence that the decrease of
numbers and functional activity of Treg cells are associated with the development of several chronic
inflammatory and autoimmune diseases, and the prevalence of Treg cells was found to be increased
in the peripheral blood and tumour microenvironment of cancer patients, as well as in infectious
diseases.

The receptor, namely Human Leukocyte Antigen DR (HLA-DR) is part of the Major
Histocompatibility Coplex Il (MHC 1I), and is mainly expressed on the cellular surface of the

antigen-presenting cells (monocytes/macrophages, dendritic cells, B-lymphocytes, APCs), but also
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by the activated T-lyphocytes. HLA-DR plays a crucial role in the cellular immunity, since it is
responable for the antigen-presentation exclusively to the T-lympocytes. Flow cytometric analysis of
the peripheral blood samples in patients with tissue expanders, demonstrated an increase expression
of HLA-DR by the CD3- cells (CD3-/HLA-DR+) during the study period. The preoperative value
was 11.63% (+4.26 SD), while 3 months postoreratively was 12.59% (+6.08 SD), and 12 months
postoperatively increased in 13.95 (£5.67 SD) (p=0.033). Although, the expression of HLA-DR by
the CD3- cells in tissue expander patients was similar to silicone breast implant patients. Moreover,
normal was the temporal distribution of CD3+/HLA-DR+ cells either at any group separately, or
between the two groups of patients.

The predominance of the immunophenotype CD3-/HLA-DR+ allow us to assume that HLA-
DR is mainly expressed by B-lymphocytes (CD3-/CD19+/HLA-DR). This finding is consistent with
a systemic and non-specific immunologic response against a foreign material, such as tissue
expander, but we must highlight that other causative factors could have attributed to this
phenomenon. Firstly, the underlying disease and the use of medications may have influenced the
immune competence of those patients. Moreover, it is our hypothesis that preoperative acute or
chronic stress is a significant contributor to the above immune perturbation. Last, patients with tissue
expanders developed a relative high percentage of complications (45.45%), which as a local
imflammatory reaction could have influenced their immunologic profil. All those factors were shown
to alter metabolic and endocrine processes, including high plasma corticosteroids (cortisol) and
catecholamines levels.

Several studies have shown a decreased expression of HLA-DR on monocytes (CD14+) in
patients with severe systemic diseases, such as sepsis, burns, liver cirrhosis, and stroke, which can
directly affect their prognosis. However, currently there is little evidence about the expression of
HLA-DR on leykocytes in patients with silicone implants. O’Hanlon et al. reported elevated

frequency of HLA-DQA1*0102, and decreased frequencies of HLA-DQA1*0501 and HLA-
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DRB1*0301 in patients which developed myositis after they received silicone breast implants, while
Young et al. described significant associations with HLA-DQ2 and HLA-DRw53 in symptomatic
women with silicone implants. Moreover, Katzin and colleagues reported an increased expression of
HLA-DR by T-lymphocytes (CD3+/HLA-DR+) on capsular tissue of silicone breast implants in
comparison with peripheral blood samples, while Granchi et al. in a similar study reported that there
were no statistically significant differences on HLA-DR expression and activity by T-lymphocytes in
peripheral blood of patients with capsular contracture after breast augmentation with silicone
implants. We conclude that measurement of HLA-DR expression on peripheral leukocytes is a useful
parameter for monitoring the immune function, but further investigations are nedded in order to
confirm their prognostic value in patients with silicone implants.

The tissue response to silicone implants includes formation of a fibrous capsule.
Histologically, this capsular tissue show a three-layer composition: a) the inner layer in contact with
the silicone surface appeared to be single or multilayered, containing macrophages and fibroblasts, b)
the middle layer consisted of loosely arranged connective tissue including the internal vascular layer,
and c) the outer layer of dense connective tissue with an external vascular supply. In our study, in
Group A of patients speciments of capsular tissue were received during the 2" operation of tissue
expander removal and reconstruction of the primary lesion. Histological analysis shown that there
were mainly moderate to severe degree of chronic imflammation, and the most common cell types
were lymphocytes, macrophages and plasma cells. In 3 speciments (27.27%) we found an inner layer
of synovial-like metaplasia, while the collagen fibers in all patients were oriented parallel to the
capsular surface. Furthermore, refracting material was found within the substance of 3 speciments
(27.27%), but no focal calcification was observed in any of our 11 patients. Our results are in
absolute concordance with similar studies, which have been performed mainly in patients with

capsular contracture after silicone-based breast augmentation.



95

In all of our breast augmentation cases (Group B) we used silicone gel-filled implants with
textured surface, and there was no evidence of capsular contracture. This complication is still an
unpredictable and distressing phenomenon, while the incidence may vary from 4% to 74%. In most
cases capsular contracture develops within the first months after implantation, even though it is also
possible for the first clinical signs to appear after 5 or more years. The most common etiologic
factors include subclinical bacterial contamination, haematoma, local shear forces, subglandular
pocket, and the use of saline-filled silicone implants with smooth surface.

Breast implants and tissue expanders are considered safe and inhert biomaterials.
Nevertheless, there is evidence that a type of anaplastic large cell lymphoma (ALCL) is associated
with breast implants. Anaplastic large cell lymphoma is a rare T-cell lymphoma involving capsular
tissue and/or effusions associated with breast implants. However, the course in those patients seems
to be unusually benign compared to other systemic ALCL. It is a rare entity, with an overall
frequency of 54 to 80 cases reported in literature. Clinical findings include late-onset seroma,
swelling, a palpable breast mass, pain, capsular contracture, and axillary lymphadenopathy. Flow
cytometry can aid in the diagnostic approach of tissue samples, effusion, and peripheral blood in
patients with signs of local inflammation after breast augmentation with silicone implants. Several
case series have shown that tumor cells express the phenotype CD3+/CD4+/CD30+/ALK-, and
CD3+/CD8+/CD30+/ALK-. The therapy of ALCL cases involves implant explantation, total
capsulectomy, and eventually adjuvant chemotherapy, radiotherapy, or stem cell transplantation.

This is the first prospective study where the same patients who underwent silicone
implantation were used as a control group, since flow cytometric analysis included the preoperative
peripheral blood sampling. Therefore, flow cytometry can define any immunophenotype variation of
the peripheral lymphocytes and identify more precisely those patients during the follow-up period.
Moreover, in Group A (tissue expander patients) we apply for the first time the flow cytometry in

parallel with fibrous tissue histologic analysis, and in Group B (silicone breast implant patients) we
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used the flow cytometry to determine the immunologic reaction specifically to the silicone material,
since those patients didn’t show any complication. Furthermore, few studies have focused on the
expression of CD24+ by the CD4+ cells (CD4+/CD25+, Tregs), and the expression of HLA-DR by
the CD3+ and CD3- cells. These markers have been demonstrated to play an important role to the
immune response either locally or systematically after silicone implantation.

However, there are several inherent limitations in our study, regarding mainly the small
number of patients included in the statistical analysis, since many patients have been lost during the
follow-up period. Afterwards, the last peripheral blood sample was taken 12 months postoperatively,
which makes our results as an indicator of the early immune response to the silicone implants and
therefore further long-term follow-up is needed in order to assess with higher sensitivity the
immunologic activity of those patients.

Flow cytometry is an important diagnostic tool in modern medicine and particularly in the
diagnosis of several diseases, and for monitoring the immune function in patients during their
follow-up assessment. The flow cytometric analysis of the peripheral blood Ilymphocyte
subpopulations is a reliable method that can be used as an in vivo test to evaluate the
biocompatibility of silicone implants and also to observe patients with immune activity for possible
clinical manifestation of symptoms in the future. The safety of silicone implants is already

established, though better study of host immune response is needed.
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Conclusion

Based on our results silicone breast implants and tissue expanders are inert biomaterials that
can be used with absolute safety for aesthetic and reconstructive purposes in Plastic Surgery. The
increased expression of the immunophenotype CD3-/CD19+/HLA-DR+ at the peripheral blood in
patients with tissue expanders is an indication of a non-specific and systematic differentiation of the
immune system, which is attributed to several factors and studies with more patients and long-term
follow-up is necessary in order to document this immunologic alteration. Flow cytometry allow us to
determine with high precision the immunophenotypic expression of the peripheral lymphocytes in
patients with silicone implants, and therefore can be used as a screening test able to identify any

immune response in the clinical setting of those patients.
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