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Iepiinyn

H mopovoa epyacio apopd v LETAPPOCT KOl TOV GYOAMAGUO OMOGTAGUATOSG
and 10 emomuovikd apBpo «Pathogenesis of Cancer: Cancer Reparative Trap».
[Ipékerton yio éva apbpo 1o omoio avaeépetor oty maboyévesn Tov KapKivov
ONAadn otov GYNUOTICUO TNG EWOKNG PLOGIUNG TaOO0PVGIOAOYIKNG KATAGTOONG TOV
0pYOVIGHOV, aVTO TOL OVOUALoVpE KOTAGTOOT aVTIGTACNS TOL OPYAVIGLOV 1 OToio
oLUPBaiAel otV gpEdvion, avantuén kat yevikevon tov kapkivov. [Ipodketton yio pia
vooo daitepa emikivouvn Kot Bovatneopa kabmg €pevvec delyvouv OtTL M outia
KOpPKIVOyéveong dgv etvarl ovo pia aAld tpetc. [To ouykekpipéva yivetal avoapopd o€
TPELG TUOVG KOPKIVOYEVEGNG, OTNV YNUIKN, TN QULOIKN Kot TNV PloAoyikr. Avtd
K0016Td TOAODTAOKN KOl KOT €MEKTAOT 1010iTEPA SVOKOAN TNV OVTIUETAOMION TNG
vOooVv. ZTV GLVEYELD TaPoVotdlovTal d1ieopot LEBOSOL AVTILETMOMIONG TOL KAPKIVOL
Ol OTO1EC GTOYEVOVY GTNV KOUTUGTOAN TWV dLOPOPMOV EKINADGEMV TNG dPAGTNPLOTNTOG
TOV  KOPKIVIKOV — KUTTAPp®V, EMOUEVOG OovTEC ol Ogpoameieg  (yeipovpykn,
ymueobepaneia, axtivobepaneio) eivor oe kdbe mepimtwon cvuntopotikés. TéAog
axorlovbel pia celpd amd epOTHLATA TOL APOPOVY TO TMOG cvvdEeTan 1 PAGPN oT0
DNA pe v oavémtoén g KopKiviknig vOGov, TNV TPOEAELCT TOV KOPKIVIKOV
KUTTAP®V KOl OV VTGO LITAPYOVY GTOV OpYavicud avékabev, kabmg Kol to mote
Eumvohv T aOPOVOTOMUEVO KOPKIVIKA KVTTAPO KOl TAC OUTE OVIIGTEKOVTOL OTLG

SAPOPES PAPUOKEVTIKES LOBOOOVGE.

Abstract

This collection is a translation and commentary of an excerpt from the scientific
article "Pathogenesis of Cancer: cancer reparative trap”. It is an article which refers to
the pathogenesis of cancer based on the formation of the special sustainable

pathophysiological state of the organism what we call the state of “cancer reparative
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trap”. This is a particularly dangerous and fatal disease, as research shows that there is
not just one but three causes of carcinogenesis. More specifically, reference is made
to three types of carcinogenesis, chemical, physical and biological. This makes it
complex and, by extension, very difficult to treat the disease. Various methods of
treating cancer are then presented which aim to suppress the various manifestations of
cancer cell activity, so these treatments (surgery, chemotherapy, radiotherapy) are in
any case symptomatic. Finally, a series of questions follows concerning how DNA
damage is linked to the development of cancer, the origin of cancer cells and whether
they have always been present in the body, as well as when dormant cancer cells wake

up and how they resist the various drugs.

Ewayoy

H mopovoa truylaxn epyacia, n omoio cuvidydnke pe faon tig 0dnyiec Kot Toug
Kavoviopovg tov Tuniupatog Zévav woocwv, Metdopaong wor  Atepunveiog
(TEI'MA) 1ov Ioviov [Tavemotuiov, onpotodotel T0 TEAOC T®V GTOVIDV HOV GTO
TEIMA, eved moapdAinho omotedel v TEAELTOIO UETAPPACTIKY) QoL TPOPa og
TPOTTVUYLOKO EMIMEDO, e GKOTO VO, ATOJEIEEL TIC LETAPPACTIKEG IKAVOTNTES, YVMDGELS
Kol eumelpieg Tov amokTNONKoY KoTd TV ddpKew TS eoitnong pov oto TEIMA,
P TNV ££000 GTNV ayopd €PYaciog EVOG 10104TEPOL KAADOV, dT®G elval owToOg TG
Metdppaons. Ztnv TepinTOOT HOG 1 TTLYLOKY Epyacio agopd tnv evbeia petdppoon
KOl TOV OOAMOGHO £VOC KEYEVOL LOTPIKNG PVONG, OO TO AYYAKA TPOG TO EAANVIKAL.
Q¢ «kelpevo-mnyn ¢ epyaciog ypnowomomOnke £€vo  omOCTOCHO Omd  TO
emotnuovikd apbpo pe titho «Pathogenesis of Cancer: Cancer Reparative Trapy.

(Bukhtoyarov, 2015)

Apyikd mopovclaletol TO UETAPPOUCHEVO OMOCTAGUO OTO EAANVIKA KoL
aKOAOVOEL TO TPOTOTLO KEIUEVO OTA OyYAIKA. XTN GUVEXEWD aKOAOVOEl TO KVPimG
HEPOG, OMNANON TO BE®PNTIKO KOUUATL TNG EPYOCING O GYOMAGLOG TNG UETAPPACTIKNG
dladkaciog o omoiog ympiletor 6TNV aVAALGN TOL KEWEVOL TTNYN Kol TO TPOPANLLOTO
OV avTIHETOTIoTNKOV o€ d1dpopa enineda. [Tio cuykekpipéva, oe enimedo oporoyiag,

ouvayng, TpoTaons, ovviatng aArd kol oe Aeikd emimedo. Térog akohlovBel Evag



OUVTOUOG EMIAOYOG OV TPOKVITEL amd TNV HETAPPOCT). XT0 TANIGLO0 OVTAG TNG
gpyociog elyo v gvkalpia vo Pidocm oe peyadvtepo Babud tov tpdémo epyaciag g
UETOPPACTPLOG 1OTPIKMOV KEWWEVAOV, OVTIUETOTICO TEPUTTMOCEL OMOL Y PECTNKE
HETAPPACTIKT gveMEla, VITELOVVOTNTA Kol KLUPI®G £pELVO, OEOOUEVOL OTL TPOKELTAL
Yo £V, TOAD GUYKEKPYEVO 100G KEWEVOL, e TOAD TLUTOTONIEVT KOl KABOpIopHEVN
opoioyio. kot Veog. Kieivoviag v ewcaymyn, 6o ndela vo guyoploTio® TOLG
KaOnyntéc pov, Kuplmg to HEAN TG emttponng, kot 10 TEIMA, yuo v epmepio kot

TIG YVMGELS TOV OMEKTNOO GTIG GTOVOES Lov 610 [6vio Tavemotiuo.



1. Meragpaocpa

MMoBoyéveon 1ov Kapkivov: H maBo@uoioroyiki] KatdoTaon aviioToons Tov
0pYOVIGHOV 1M 0moio. copufdirier 6TV EUEAVIGY, OVATTUEN KOl YEVIKELGT TOV
Kapkivov (otnv ayyliky yAdooa: “Cancer Reparative Trap ")

Iepidnyn

O «xapkivog elvar o amd Tic wopleg outieg Bavatov oTov KOGHO, €V M
paxponpobeoun mpoyvmon eEaxorovbel va eivor dvouevig mapd TG TEPAGTIEG
npoondOeleg vy ™V avalnTnon OTOTEAECUATIKMOV OVTIKAPKIVIKOV QUPUAK®V.
[Totedovpe 611 10 €UMOOI0 Yoo TN ONUIOLPYID OTOTEAECUOTIKAOV OVTIKOUPKIVIKMDV
eoappakov 0o pmopovce va givar m vrapyovosa dmoyn 6t  Pdon Tov KopKivov
wpoKaAeiton amd ™ PAAPN TOVL YEVETIKOD UNYOVIGUOD TOV KLTTAPOV. TNV TOPOVCH
epyocio, moapovoialovpe v maboyévelo Tov Kapkivov m omoio Paciletar otov
OYNUATIGHO NG €01KNG PLOcIUNG TOHOPLGLOAOYIKNG KATAGTOCNG TOL OPYAVIGHOD,
avtd oLV OVOUACOVUE KOTAOTOON «OVTIGTOGNG TOL OPYOVIGHOL 1) omoiot CUUPAAAEL
oTNV EUPAVION, avAamtuén Kol YeEVIKELON TOL Kapkivovy (otyv ayylikny yiwocoo.
“cancer reparative trap”). H ovoio avtig g mafo@UOIOAOYIKNG KOTAGTACNG TOV
opyavicpov Ppioketal 6TovV €navVOpH®MTIKO TPOGAVATOMGUO TOV OVOGOTOMTIKOV
CUGTALOTOS TMOV KOPKWVOTOOADV, OTOV 1 GLVEYNG OMOKATAGTOCT TV 1GTAOV
OLVOOEVETOL OO  CUCTNUATIKY]  KOTOOTOA TNG  OVTIKOPKIVIKNG  OVOGiLOG.
Yvuykekpéva, Katd T pokpoypoévia €kBecmn o€ KOPKIVOYOVOLS TOPAYOVTEG
(e&wyeveig /xon evdoyeveic), epeaviletar 1 cuveyng PAEPN TV 16TOV TOV TPOKOAEL
povium S1€yepon Tov Kuttapikod molhamlaciacpol (avicoppomnioo Twv Thl < Th2
Aepgpokvttdpov, tov M1 < M2 poakpo@dywv, @AEYLOVT], 0yYEOYEVECT K.AT.) Y10 TNV
OTOKATAGTACT] TOV KOTEGTPAUUEVOV 1GTMV. TovTOYpOVa, 1) ATOKATAGTACT] TOV 10TV
GUVOOEVETOL OAPOLTNTO OTO TNV KOTAGTOAN TNG OVTIKAPKIVIKNG avociog (avéEnon
Tov puiuotikdv kuttapov T, avicopporio Thl < Th2 Aepgokdrtrapa, M1 < M2
poaxpo@dya K.4.),  owoia dnuiovpyel 1§ anapaitnteg tpobimobécelg Yo v emPimon
TOV TO. KaKonOn petacynuatiopévo Kuttapa, mov oynuoatiCovior amd tn dpdon
Kapkvoyovav ovol®dv. Eyxet amoderyfel o kabBopiotikdg porog g avicoppomiog 6To
avtéVopo  veuplkd cvotnuo  (Kuplapyic Tov  cvumadNTIKOY/TOPAGLUTAONTIKOD
VEVPIKOO GULOGTNUOTOC) GTNV OVATTLEN, OlTHPNON KOl YEVIKELGN TNG KOPKIVIKNG
dwdwkacioc. ‘Exel mopovotactel n e€Qynon U0G GEPAS QOIVOUEV®V: 1| KUTTOPIKN
avtiotoon ot ynuelodepaneion Kot T0 oVOUEVO TOL ANOOPYOL TOV KOPKIVIK®DV
Kuttapwv. Exovv mpotabel o1 ToALG VITOGYOUEVEC TPOGEYYIGELS Yo TN Ola ElPLOT TOL
KOpKivov 6TV KAWVIKT Tpa&n.
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Kopkwoyéveon, maHo@uoioloyia Tov KopKivov, ovocio KoTtd ToL

KapKivov, Tao@uololoyiKn KOTAoTACT OVIICTAGTC TOV 0PYOVIGLOD 1 OTtola
oLUPAALEL OTNV ELOAVIOT, GVATTVEN KoL YEVIKELGT TOL KOPKIVOL
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Bukhtoyarov, O. and Samarin, D. (2015) Pathogenesis of Cancer: Cancer Reparative
Trap (ITaBoyéveon tov Kapkivov: H mabopuoiodoyikn Katdotacn aviictaons Tov

OPYOVIGLOV 1 0TOi0. GUUPAALEL GTNV EUPAVIOT], AVATTVEN KO YEVIKELGT TOV
Kapkivov). Journal of Cancer Therapy, 6, 399-412. doi: 10.4236/jct.2015.65043.

1. Evcayoym

Eni tov mapdvtog, otn cbyypovn oykoroyio n PAAPN TOL YEVETIKOD UNYXOVIGHOD TOL
Kuttdpov Bewpeitor  kOp oution Tov Kopkivov Kot M TABOyEVESN TOL KOPKIVOL
Osmpeitor ®¢ o d1ad1KAcio LETATPONTNG EVOG PUGLOAOYIKOD KVTTAPOV GE KVTTOPO
OYKOV, OTMC amodelkvoeTan and Padid Oepelimdon €psvva Yoo v maboyEvesn Tov
Kapkivov, 1 omoio S1edyeTanl OMOKAEIOTIKA GTO KLTTOPIKO, LOPLOKO KOl YEVETIKO
eninedo tov opyaviopov [1] [2]. 'Evag tétotog popéag TG EMGTNUOVIKNAG EPEVVAS TOV
Baciletor otnv évvoln Tov KapKivov mg «vocog BAAPRNG TV yovidiwvy» meplopiletl Tnv
avalnmon omotehecpoTik®v pefddwv Bepamneiag tov kapkivov [3]. Ta dedopéva ya
mv enPioon Tov Kapkivonabdv évovtt tng Bepaneiog, M omola ta televtaia 30
xpovia €xel avénbdet povo xatd 14% (amd 50% oe 64%) [4] umopovv va Bempnbovv
o N emPefaiwon ™S AVETOPKOVSG OTOTEAECUOATIKOTNTOS TV  VITOPYOLVCAOV
npooceyyioewv Yo ™ Bepameio Tov kopkivov. EmmAéov, n enimtowon tov Kopkivov
nayKoopimg £xel avénbel, oe pOMg t€ooepa xpovia, amd 12,7 exatoppdpia to 2008 ce
14,1 exatoppdpro véeg mepurtoelg 1o 2012, pe tovg Bavdrovg va avépyovion og 8,2
ekatoppvpla. Méca oto emdueva 20 ypoévio, avapév  etor vo @tdoel to 25
ekoToppvpla emoimng - po avénon (g tdéemg tov) 75% [5]. Iapaddéws, m
OVOUEVIG aVTH TTPOYVMGT] £YIVE EVM 1 E€TNOLOL XPNUOTOOOTNON TNG EMIGTNUOVIKNG
€PELVOG TOL TPOPANUOTOS TOL KAPKIVOL GTOV KOGUO av&dveTol paydaio, OT®S Kot M
01010008l TV HEAETNTAOV Yoo TNV TO)El  ONUIOLPYID  OTOTEAEGLOTIKGOV
OVTIKOPKIVIK®OV Qappakov. ITapd tn dtabeoitodtto g onUavtikng Boctkng yvmoong
yio 1t Prodoyia Tov KopKivov, TO €UmOSI0 GTN OMUOVPYIO OTOTEAEGUOATIKNG
Oepaneioc Tov kopkivov otov avlpomo (eakolovbel va) vaapyet. Katd t yvoun
HaG, To eUmOSI0 OWTO OmOTEAEL TNV EAAEWYN TNG TPAYUOTIKNG Taboyévelag Tmv
Kakonbwv dyKwv.

YKOomOG NG TOPOVGOS EPYACIAG ElvOl VAL TAPOVGLAGEL L0 VEQ GUGTNIKY GTOoYN Yo
™V TaBoyEVEST TOV KOPKivov pe TNV eAmida OTL Bo eMTPEYEL TNV EMIGTNUOVIKN
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Kowatta va e§omAicel TIg véeg mafoyeveTikd PBaciopéveg OepanevTikéc oTPaTNYIKEG
OTOV «TOAENLO KATA TOV KOPKivOLy.

2. H tp€yovoa emMoTNNOVIKI] YVAOON TG GITIOA0YIOG TOV KAPKIvOy Kot 1) Ogpaneia
T0V TOHOYEVETIKOV KAPKIVOL

Eivol amodekt n 010Kpion tpLdv o1TloAOYIKOV OLTLOV TOV KOPKIvoy Kot ovTioTotya,
TPLOV  TOMOV  KOPKIVOYEVESNG: YMUIKN  Kopkivoyéveon (ymuikd xapkivoydvoa -
Bevlomupévio, apiavtog kot tave amd 800 ynuKéc ovcieg) PUOIKY KOPKIVOYEVEST
(puowkd kapkivoydva - tovtiCovoo axtivofolric, vreptdING akTvoforio K.AT.), Kot
Broroyikn kapkwvoyéveon (Broloyikd kapkivoyova - 1oi, Poxtipla, poknteg) [6].
Qo61060, 6TV KAMVIKT TPAET, €ivorl TPaKTIKA 0dVVOTO VO TPOGILOPIGTEL 1] OLTIOAOYIKN
ottiol Tov KapKivov Kot vo cuvtayoypoaendel 1 katdAAnAn attiotpomikn Oepomeio yio
k6Pe mepintoon kapkivov. Emouévog m ortiodoyikn Oepomeio tov koapkivov dev
vrdpyel. Emmiéov, mapaddwe, PAémoviag to {ntmua amnd Tig 0€0E1g TG KOWVMG
OmOdEKTNG KOPKIVIKNG arttoroyiog, n vmopén kot 1 avémtuén chyypovav pebddwv
Oepameiog tov  wopkivov  (ynuewbepameio,  aktvoBepomeio,  yovidlokm
Oepaneio/rofepaneia K.AT.) Paciletar otn ypnon Kapkwvoyovev ovclodv! M tétota
npocéyylon «Bepameiog Tov KapKivov amd Kapkivoyovovg mapdyovieg» Oupiler v
KatdoBeon e eoTidg pe Peviivn ko Epyetan og avtifeon pe pia omd Tic Oepelmoetg
apyES TG KAVIKNG 1aTpikng - ™ 0eaywyn otlioAoyikng (oauttotpomikng) Bepameiog
™G vOGOv.

3. Ov tpéyovoes emotnuovikéc 10€ec Yo TNV 00 yEvESN TOV KOPKIVOL Kol 1)
naBoyeveTikn Ogpaneia Tov Kapkivov

Onog avagépbnke mopamdvo, 1n Kowde amodekt Pdaon g maboyéveong tov
Kapkivov etvar n PAAPN oTOV YEVETIKO UNXOVIOUO T®V KLTTAPOV (UeTAALAEN,
dltapoyn NG YOVIOLOKNG EKQPOCTG, E€VEPYOTOINGN Yovidiov mpoaywyéa OYKov,
adpavomoinon oyKokoTaoToATik®v yovidiov k.Ax.) [7] [8]. Me Bdon avtd, n povn
Oepaneio. (tov) maboyevetikov kapkivov eivar n epoappoyn HEBOI®V YOVIOSIOKNG
Oepoameiog Tov Kopkivov (Tpoceyyicelg oxetikés e 1o RNAI, avtictoon e gapuoka,
LETAPOPE YOVIOI®V TPOYOVIKMV OUUOTOMTIKOV KVTTAP®V, KOPKIVIKAE PAAGTOKOTTOPO,
OUOLOYOC avacLVOLOOUOC, TEXVOLOYia pRolOU®@Y, OVTITANPOPOPLOKT TEXVOAOYi,
OYKOKOTOGTOATIKA YOVIOl0, GUGTHMOTO YOVIOLOKNG OlOVOUNG -UKOV KOl U UK®OV,
avtiyovidlokn Oepameio - avimAnpogoplokn teyvoroyio, SIRNA & pifoévivua,
ovvleon ko emd1Opbmon tov DNA), pe otodxo v Edheym g YeVETIKNG PAAPNG
KOl TOV €AEYY0 TAOV KOPKWIK®OV KLTTapwv. Q0T1060, TPog 10 Tapdv, ot peébodot
yovidlokng Bepameiog tov kapkivov pOVO ovamtOHoGOVIOL Kol 1 XPNoN TOVG GTNV
KAMwvikn mpdén amotelel pedlovtikd (nua [9].

4. Xoyypovn Oepomeio kako0ov oykmv

Oewpeitar O6tL £rel amoderybel 6Tl pia oelpd and maboloyikég depyocieg ol omoieg
elvarl yapoakPIoTIKES Y10 O14POoPOLS KOKONOELS GYKOVG TOL TPOKOAOVVTOL KVPIMG
amd TN OpACTNPLOTNTO TV KOPKIVIKAOV KUTTAP®V. AVTEG 01 TaHOoAOYIKEG d1EPYUCIES
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OV TPOKOAOVVTOL OO KOPKIVIKG KOTTOPA vt 1) QAEYHOVY (TOpay®yn KUTTOPIKAOV
TPOPAEYLOVOIDY  KVLTTOPOKIVDV, aLENTIKOV Tapayoviov Kot GAlwmv) [10],
d0TOpOT TOV OVOCOTOLNTIKOL GLGTNUATOS (ETOPAcElS «mapafiocone» N Aettovpyiog
tov NK xuttédpov, Kuttapotolikdv AEUQOKVLTTAP®OV, HAKPOQAY®V, 1 EUEAVION
puOuwotikov T kuttdpwv, avicoppornio towv Th1/Th2 kat cvv.) [11], N avocodiapuyn
and kapkvikd kottapa [12] [13], n udviun avamapoy oy KopKIVIK®OV KUTTAP®Y VIO
TNV EMIOPOCT TNG ALTOKPLVOUS KOl TAPOKPIVOVG SIEYEPONG TNG KLTTOPIKNG SloipecNS
[14], n petdotaon (mapdyovteg €GPOANG, KLTTOPIKO TPOIOVTO, UELOUEVEG
EVOOKVTTOPIKES oAANAemdpdcels K.Am.) [15], m ayyswoyéveon (mopoywyn Tov
AVENTIKOD TTOPAyovVIO OO KOTTOPO OLLOPOp®V oyYel®V, TOALATAAGLAGUOS TOV
evoodnhokmv kuttdpov kAm.) [16] kot 0&edoTikd-ViTpoldTikd oTpes (Tapaymyn
KUTTApv amd €i01 avtidpactikod o&uydvov kat aldtov) [16] - [18]. Kdbe pio and
TG mopovotolopeveg maboloykés dlepyacieg yivetar otdYog Yoo TNV OVATTLEN
Swpopetik®mv  pehddav  avrikapkvikov  Oepoamevtikav  amotedecpdtov. T
wapaderypa, £xovv tpoceephel drapopeg péBodol avtioéewdwtikng Oepaneiag [19], n
Bepaneio pe kvtropokiveg [20], n kvttopkn Oepaneia,  otoyevuévn Bepameio [21]
[22], Oepancio pe T ypnon euPoriov, copneprapfovouévov eupforiov DNA [23]
[24], néBodot amokielopov veoayyeloyéveong [25], kat dAleG.

Avotoymg, PG TNV EMICTNUOVIKY] TEKUNPI®ON Kol TNV OTOTEAEGUATIKOTNTO TMOV
aventuypuévov  puebddmv  Bepameiog Tov Kopkivov o€ TPOKAVIKEG MEAETEG, M
avapevopevn  emtvyio otnv  KAvikn  wpdén  dev  €xer  okoun  emrevybet,
ouUTEPIAAUPAVOUEVIG TG XPNONGS avVTIKAPKIVIKGV eUPoricv [26]. OAeg ot Bepameiec
Y. TOV KOPKiVO GTOYELOLV OTNV KATOCTOAN TOV S0@OpwV EKONADCE®DV TNg
JpPaCTNPLOTNTOS TOV KAPKIVIKOV KLTTAP®V, €MOUEVOG OVTEG oL Bepoameiec eivon
CUUMTOUOTIKES. ZVYKEKPLUEVA, GUUO®MVO UE TIS VTAPYOLGES OMOYES Yol TNV
KOPKIVOYEVEGT, OKOUN Kol To ovyypova mpotuma Oepameiag Tov  Kapkivov
(xepovpyikny, ynuetobepamneio, aktivofepomeio) eivor €mMioNg CLUTTOUATIKE, ETEON
oTOXEVOLY LOVO otV e€dAEYN TOV KOKONO®V KOPKIVIKAOV KUTTAP®OV 0O TO GO0
Kol Ol GTOVG PNy avicpovg epedviong toug (PAaPn oto DNA, k.Ar.). Mropetl kaveig
va el 0TL M oVyypovn Bepomeia Tov Kapkivov glvor N wdym pe To KOPKIVIKA KOTTOPO,
oAAG Ot pe v avBpomvn acBévela. Xtn cOyypovn oykoAoyia, O yAouHo LETOED
emotnUovikng Bemplog Kot KAVIKNAG TPOKTIKNG TOV TPOKOAEITOL amd TNV EAAEYN
KOTOVONONG TNG TPAY LOTIKNG TaB0YEVELNG TOV KOPKIvov, Elvol TpoQaveas.

5. O k0wo0g TaO0PUVGLOAOYIKOS UNYOVIGROG TS KOPKIVIKNG VOGOV

[Totedovpe 6T Yoo Oha To €10M KOPKivoy, aveapTHTOS IGTOAOYIKOD TOTOV, VITAPYEL
po Kown mofo@ucloloyikn dwudikacio e oyéon He TOvg Kokonbelg OyKovg GTov
opyaviopd. Mg Baon v avaivon T@v ToAVAPIOU®Y ETGTULOVIKAOV OEGOUEVOV KOl
TOV OTOTEAECUATOV TNG £PEVVAG HaG, UTopel va vrootnpydel 0Tl otV avarTLEN
kaxonfov oykwv, pali pe BAAPN otov yeveTikd punyovicpd Tov KuTTtdpov, Aaupdvet
YOPO KO OTOLTEITOL 1 KATOGTOAY TNG OVTIKOPKIVIKNG ovooiog. [Tpémel var onpelwdet
OTL M KOTOOTOA TNG OVTIVEOTAACUOTIKNG ovooiag &ivor pio amd TG QUOIKES
(PUOIOAOYIKES AVTIOPAGELS TOL OPYOVIGLOV KOL OTOV OUTH 1 OvIidpoaon yivetar pua
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Taf0PVOI0A0YIKT KOTAGTOOT €VOG OPYOVIGHOV, £XEL MG OMOTEAECLO TNV OVATTLUEN
KapKivov.

‘Etol, uvnd  @uolohoyikég ouvvOnkeg, M TPOCWPLVI  TOMIKN KOTOGTOAN  TNG
OVTIKOPKIVIKNG O paGTNPLOTNTOG TOV 0VOCOTOTIKOD GUGTHILOTOS £ival £vVag omd TOVg
KPIKOLG GTN PLGIKY eMAVOPOMTIKN dtodikacio, 1 owoia TapATNPELTOL TAVTO OTAV Ol
TOTIKOL 10TOL TOV OPYOVICUOV KOTOGTPEPOVTIOL MG OMOTEAEGHO OTOLNGONTOTE
YNWKNAS, QLOIKNG M Proroyikng emintwong [27] [28]. To ¢uoioloyikd vomua g
TPOCMPIVNG TOMIKNG KOTAGTOANG TNG AVTIKOPKIVIKNG 0vVOGSiag eivat 1 S106QAMOT TG
EMITLYOVG OMOKATACTACTG TOV KATESTPOUUEVOL 10ToV [29]. To Bépa eivar 611 TOL
TOALOTTAOGLOLOPEVO KVTTOPO TOV 10TAOV KOl TO KOPKIVIKE KOTTOpa givol Tapopota,
ocov apopd og doun kat WotNTeS [30]. Emopévmc, n evepyn avtikapkivikn avoocio o
eUmOOe TIG S0OIKOGIES EMIOKEVNG TOL 16TOV oV €xel vmootel PAAPN péowm g
eEdreyng tov moAlamAaclalopevov Kuttapwyv. Amd avt| v anoyn, o Pacikog
TOPAYOVTOG Yo TNV €MTVYIN TNG EMOOPHMONG TOV IGTOV Eival M TOTIKY TPOCSOPIVI
KOTOOTOAN TNG avTIKaPKIVIKNG avooiog [31] - [33] kot 1 evepyomoinen avocoroyIK®V
avtdpdoewv, mov vrootnpilovy v omokatdotaon [34] [35]. Ot avocoloyikég
AVTOPACELS avanTOGGOVTOL G€ €0TLOKES PAAPEG Tov vrooTnpilovy TN EAEYHOVAOIN
dtadkacio Kot ToV KUTTOPIKO TOAAATANGIOCLO Y10 ETLTUYT OTOKATAGTAGT TOV 10TOV
LE YVOOTEG KLTTOPIKES, KLTOKIVIKEG Kol ayyelakés ovtdpdoesig [36] - [39]. H
EMOVEVEPYOTOINGT| TNG OVTIVEOTANGUATIKNG 0VOGiaG (GUYKEKPIUEVA, 1) GLGGOPEVOT)
kuttdpov CD8+ ot 0éomn tOov TPOLUHATIOHOL KOTA TNV  OAOKANPMOY TNG
arokatdotacng [40]) ywo vV TPOCTOGI TOV  OPYOVIGHOV omd  Kokonon
LETOCYNUATIGUEVO KOTTOPM, TO OTOia, TPUKTIKA, ep@aviovial Tvio GTnV TeEPLoyN
™mc oieypovig [10] mpok¥mtel KOTA TNV OALOKANP®ON TNG OMOKOTAGTAONG KOl
petmong g eAeypovig. H 1coppomtia Tov cuumadnTik@dv Kot mopocupmtadntikov
TUNUAT®V TOL AVTOVORLOL VEVPIKOV GLGTNUATOS TAPEYEL KAVOVIKT (PLGLOAOYIKT) pon
TOV TOPOVGLULOUEVOV JEPYACLDV.

AVTOC 0 QULOIKOG QUGLOAOYIKOG HNYXOVICUOS emdOpdmong Twv 16Tdv  yiveTot
Taf0PUVCIOAOYIKOG  OTOV  TPOKVMTOUV  TOAALATMAES  €0TIOKES  MiKpoPAAPes oTOV
opYOVIGHO, Ol omoieg mpokoiovvtor amd Tnv emidpacn eoyevav mopoydvVIOV
(MUKOV, PLOIK®V Kol BLOAOYIKAOV KOPKIVOYOVAVY), KaB®OG Kol amd TNV mopovusio
avicoppomiog  ©6TO  OVTOVOUO  VELPIKO — cLOTNUO  HE  Kupuwpyio  TOv
CLUTOONTIKOV/TAPAGVUTAONTIKOD VELPIKOD GLGTNUATOS 1) OToio TPOKANONKE Oomod
mv woyoio kot v vroéio tev 1oTdv. Q¢ omotélecua TG Kuplopyiag Tov
CLUTOONTIKOV/TAPAGVUTAONTIKOD VELPIKOV GLGTHLATOG, GTLC EGTIOKES LKPOPAAPdV
TV 10TOV oynuotiletar xpovia QAEYHOVN] HE WOVIHO GYNUOTIOUO KOPKIVIKOV
kuttdpov [10]. ITwotedovpe OTL TPOKLITEL 1| TOPOVLSI TOAAATADY EGTIOKAOV
UIKPOPAOPOV TV 10TOV GE GUVOLAGUO LLE OLVOGOAOYIKEG AVTIOPACELS OVIGOPPOTIOG
™G KLPLPYLNS TOV GLUTAON TIKOV/TOPAGVUTAONTIKOD VELPIKOD GUGTNLOTOG TPOG TNV
KatevBuvorn Tng ovveyovg OlaTHPNONS TOL  KLTTAPIKOD TOALATAOCLOGULOD Yo
emdopbwon tov wtov [41] [42], m omoio GLVOSEVETUL OO GULOTNUATIKY
AVOOTOATIKY dpactnpomrta ™G ovociog évavit tov oykov [43] [44]. Avtiq n
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OVICOPPOTIO TOV OVOGOALOYIKMV OovTIOpdcewv Bo TPEmel va YopoKTNPIoTeEl G Evag
eNavopH®MTIKOG TPOGAVATOMGLOS TOL OVOGOTONTIKOV GLUGTHATOG.

Ye autég TIg ovvOnkeg, axoun xor 6tav to kvuttapa NK  vmoomnpilovv tov
TOALOTTAOGLOG O KoL TNV ayyeloyéveon [45], Ta KakonOn HeTooyNUOTICHEV O KOTTAPO
&yovv v gukatpia yu avantuén oykov [30] kot 0 VAPV OYKOG GTOV OPYOVIGHO
TPOAYEL TNV VWOTPOMY] 1 TN 7Yevikevon Tov Kapkivov. T moapddsrypa, m
ocvpradntikotovio TOLV TPOKOAEiTAL OO TO GTPEG 00MNYEL G OOENCT KOTO TPLOVTA
(QOPEG TNG UETACTOONG GE OOUOKPLGUEVOLG 10ToV¢ [46]. Katd v dmoyn pog, n
OUVEXNG EUPAVION TOAAATAGV E€0TIOKAOV HIKpoPAaB®dV oTOV 10TO KOl YpoOVIaG
(QAEYLOVIC OTOV OPYOVIOUO UTOPEl €MiONG VO TPOKOAEITOL OmO TNV EMidpoon
EVOOYEVAV KAPKIVOYOVAOV 0LGLdV (£10m avtdpactikod o&uydvou kot al®dtov) og
amoTEAEG U XPOVIOV YuyoouvauoOnuatikod otpeg [47] - [49] mov emtpémer v
EMAOYN €VOG GAALOVL TOTOL KAPKIVOYEVESNC, TUTKO LOVO Yo Tov dvBpwmo mov givon

Yoyoyevig (ayyotikn) kapkwvoyéveon [50].

l'evikd, o mapovoaldpevog maboPLGIOAOYIKOS UNYOVIGUOS: TOAAOTAES HOVILESG
(mapatetapéves)  kpoPAdPec  10TOL o ovvdvacud  pe  Kvpuopyio  TOL
CLUTOONTIKOV/TAPAGVUTAONTIKOD  VELPIKOD  GUOTHUOTOS — TOPEXOLY  HOVIUN
(TapateTapévn) SoTNPNCT TOL KUTTOPIKOD TOAAOTAOCIOCUOD HE GLOTNUOTIKN
OVOGTOAM] NG OVTIKOPKIVIKNG oavooiog umopel vo ovopaotel «mtafo@uololoyikn
KOTOOTAOT aVTIGTAOTG TOV OPYOVIGHOD 1) 0oio GUUPAALEL GTNV ELPAVION, OVATTVEN
Kot yevikevon Tov kapkivouy (amnv_ayyliki yAwooo. cancer reparative trap - CRT)

(Ewcdva 1).

DvololoYIKN KoTdoToon I[MaBo@uvororoyiki] KOTACTAG

BA&Pn Tomkov wotov IMoAhamrég pikpoPfrafes oTovg 16TOVG
(puowkn, ynpikn, proioyui) (puowkéc, ymuikéc, Proroyikéc)
+ +
Isopponnpévo avtévopo vevpiko Hopaterapévn kKoprapyio Tov
cUGTNNO/VOppHOTOVia oVUTAONTIKOV/TOP AcVUTAONTIKOV
VEVPIKOV GUGTI|LOTOS
4 4
Ipoocwpivi] Tomukn] @Aeypovi Yo Movipeg ToAamAEG E0TIEG PAEYROVIG

emO0pO O TOV 16TAOV Yo TV eMd6pOmon TOV 16TOV

J 4
IIpocwpivi] TOTIKY KATAGTOA TNG Movipn KoTooTOAM] T
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EL01KIG UVTIKOPKIVIKIG OVOGiog

- Awvieoppomia tov Thl<Th2,
M1<M2

- Ilpoglreypovaroelg
KUTTOPOKIVEG

- Ayyewyéveon

4
[olhomthacLOGPNOGS TOV KVTTAP OV,
avayévvnon Kot emotopdmon Tov

16TOV

4
Téhog TG TOTIKIG PAEYROVIG KL
évapén TS avAKTNONG TNG EW0IKNG

E101K1G OVTIKOPKIVIKI|S OVOGiog
Avieoppornio tov Th1<Th2,
M1<M2, Treg
Ipogieypovmoelg
KUTTOPOKIVESG
Avyyerwoyéveon

4
Moévipun vrootipiEn Tov

TOALATAUGLAGIOV TOV KVTTAP®V
(ovpmeprioppfavopévev Tmv
KOPKIVIKOV KUTTAP®V)

4
Avantoén kaun yevikevon g
KOPKIVIKIG O1001KaGiog

OVTIKOPKIVIKIG 0VOoiag

Ewova 1. Atoctvoeon petald vevuptkod cuotipotos, BAABNS Tov 16100, GAEYLOVIG,
eMOOPHOON TOV 10TOV KOl OVTIKOPKIVIKAG 0vociog oty  vyelo kot tnv
KOPKIVOYEVEDT).

“Cancer reparative trap” ovopdletatr 1 Tafo@LGIOAOYIKY KOTAGTOOT OVTIGTOOTG TOV
opyavVIGHOV 1 omoio. GLUPBAAAEL oTNV EUEAVION, avAmTLEN Kol YEVIKELGN TOV
Kapkivov. Oa TPEMEL Vo avayvOPLoTEL OTL 01 PLGLOAOYIKEG KOl TOOOPLGIOAOYIKES
dtepyaocieg @aivovtor amioikd otnv Ewova 1, oddd €yovpe Kotaveipel v mio
onuavtikn ovlevén Kot aAlnAovyio yeyovotmv mov aviikatontpilovv To mepPle)OUEVO
tov olepyactwv. H katdotacn CRT eivor kpioywn yo v oavamtoén oyt povo
CLUTOY®V, OAAG Kor  Sdyutev  Kokonbdv  Oykwv, Topd  po  GEPA  amd
YOPOK TN PLOTIKL.

6. Xy6l o Yo TV TaBoyéveon Tov Kapkivov and 0£ceig pog véag droyng

6.1. Xyl 1: BLaPn oto DNA ko gp@dvion kopkivik@v kvrrdpov. Eivar
OPKETA Y10 TNV avATTTUVEN TS KOPKIVIKIG VOGOV;

H BAéPn tov kuttdpov tov DNA eivor pto pdvipn kKot @uoikn dadikacio otov
opyaviopd mov epgavifeTon mo éviova og Bécelc ypoviag eieypovig [10]. Avtéc ot
Loveg ypoviag @Aeyuovig etvor éva €idog Bécemv kpodTEPNG avtictaons (oto
Aatwvikd: locus minoris resistentiae), ou omoiec TANPOVV TAVTA OAEG TIG OTAPOITITES
TOTKEG KVTTOPOUOPLOKEG GUVONKES Yo TNV EUPAVIOT] KOPKIVIKGOV KvuTttdpwmy [51] -
[53]. H ocvcompevon kuttapav PAang oo DNA kot o aptBpuog tav e6Tidv poviag
QAEYHOVIG avomoeevKTo avEdvovTol pe v nAkio [54] -[57], aAld o Kapkivog dev
enupavifeton kaBohov. Tati; And ™ 0éon TV TPOTEWOUEVOV OMOYEWDV Yid TNV
nafoyéveon tov kapkivov, 1 PAEPN oto DNA kot 1 ELEAVIOT KAPKIVIKOV KUTTAP®V
OgV EMOPKOVV Y1 TNV avATTLEN oG KopKivikhig vocov. H gpodvion kopkivov sivor
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dvvatn poévo Otav oxnUATIoTEl GTOV Opyavicpd M «TtafoPLGIOAOYIKY] KOTAGTOON
avtiotaong Tov opyaviopol 1 omoio GVUPAAAEL GTNV EUQEAVIOT, OVATTLEN Kol
yevikevon Tov Kapkivovy (aznv ayyliki yAwooa: cancer reparative trap - CRT).

6.2. XyoMo 2: Amo o0 TPoEPYOVTOL TO KUPKIVIKA KUTTUPU;

Ta xopkwvikd kotTapa Kot To PAractokvTTapa glvor ekmAnktikd mwopopowo [S8]. 'Eva
and T KOWQ YOPOKTNPIOTIKA TOV KOPKIVIKOV KLTThpwv £ivar m ypnon g
avoepofrog yAvkoivong [59] [60]. Oewpeiton 6Tt 1 povadikd™MTA OVTH TGV
KOPKWVIKOV KLTTAP®V TPOKLATEL ®G omotélecpo petarraéewv. Tavtoypova, m
éviovn avoepofia yYAvkOAvon 0ev Slapépel LOVO GTO KOPKIVIKA KOTTOPO, OAAG Kot
ota PAactokvTropa [61]. YAp)ovv ONUOVTIKES OVTIYOVIKEG OLLOLOTNTEG UETAED TMOV
KOPKIVIKOV  KLTTApmv Kot Tev  PAactokvttdpov, ocvuneptlapfavopévng g
EKQPACTG TOV OYKOYOVISi®mV, TOV TaPEXOLV TOV TUMIKO KopKvikd @awvotvmo [30]
[62] - [64]. M 6GAAN onupovTikn opowdTNTO €ivor 1 KAVOTNTO TOLG Vo
nolomAacialoviol xwpic dtopopomoinon og cvvOnkeg vro&iag [61] [65].

Y& PUOLOA0YIKEC GLUVONKEG, Ta PAOCTOKVTTAPN TPOYUOTOTOLOVV TNV EMOOPO®CT TOV
KOTESTPAUUEVOL 16TOV pE evepyN Swaipeon pe emakdlovdn dapoponoinon [66] [67].
e ypovieg eAeypovmdelg Kataotdoelg (mapatetopuévn PAAPN), o cuvOnKes 1oyopiog
ko vro&iag, ta fAacTokOTTApPA ToALOTAaCLAlovToL Y®pPic dtapoporoinom [65]. Yno
avtég TG ovvinkeg, To DNA twv BAactokvttdpov Ko, dilaitepa, ta yovidla mov givol
vrevfuva Y100 TOV TOAAUTAQGLOGUO T®V KLTTApwV, €lvorl to mo gvaicOnta oty
KOTOOTPOQPIKY]  EMOPACT) TOV  KOPKIVOYOV®V  OVLOL®V, EMOUEVEDS, HOVO  TO
BAacTOKOTTOPA TOV TOPEUTITTOVTMG Elvarl TOAD TAPOUOLN e TO KO PKIVIKE KOTTOPQ
amoktovv Kakonfewa [63] [68]. Ta dtapoporomuéva KOTTOPO 6 TEAMKO OTAO0 OEV
elval TPOKTIKOG 1KovE vo. dtopefodv Kot voo HETACYNUATIOTOOV GE KOPKIVIKA
KOTTOPO. ZTO KOPKIVIKA KOTTOPO S10TNPovvVTaL 01 1010TNTES TV PAUCTOKVTTAP®V 0o
10 wikpomepifariov [69] - [71], Ta omoia £xovv emavopO®TIKO TPOCAVATOMGHO,
ONAadn doTnPovV TOV TOAALOTANCIOCOUO TOV KLTTAPp®V uEc® ¢ Katdotaong CRT
0V opyavicpov. Toavtdypova, Otav ot cvvOfkes aridlovv to piKpomepBaALoOV,
onradn e&odeipovv v katdotaon CRT tov opyaviopov, to kapkivikd KOTTOpQ
LIOpovV Vo, Yivouv guotodoyikd [72] - [74].

‘Eto1l, 10 kopkivikd kovttapo givor PAOCTOKOTTOPO HE KOTEGTPUUUEVO YEVETIKO
unyoviopd kow m kotdotaon CRT tov opyaviopod mapéyet dwmhipnon Tov
«PLOCTIKOV 1OL0TATOVY TOV KAPKIWVIKOV KLTTAP®V, ONAadn tnv kakondeio tovg
(ToAamAaclocpog  yopig  dlopopomoinot, JEIGOVTIKOTNTO KOl  HETACTOON).
Emindéov, n xatdotaon CRT tov opyavicpov kabopilet tn pLovokA®VIKT TPoEAeo
TV KaKonBwv OyK®v (Tov mpoipyoviol amd £va LOVO UETOCYNUOTICHEVO KVTTOPO)
HE TNV  EMKPATNON TNS VYNANG  OPOACTIKOTNTOS  OMOLOLONTOTE  KAMVOL
AVTOOVTIOPOOTIKOV Asu@okvttapov T helper-2 ue mapaywmynq KLTTOPOKIVOV Kot
QVENTIKAOV TOPAYOVI®OV MG AmOKPIoN GE LYNAN GLYKEVTIPWOT EWIKAOV Y10 TOV 16T
TPOTEIVOV GTOV TIO KATECTPOUUEVO 10TO. Xg aLTO TO HEYOADTEPO UEPOS TOL
KOTECTPOUUEVOL 16TOV, T0. PAacTOoKVTTOPO (G8 d1dpOpOoVS Pabpovg dtapopomroinong),
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KWW TOTOMUEVOL Y10 ETIOKEVT, OAAG avTd To. omoio €yovv Vmootel KokoNOM
HETACYNUATIGUO O £X0VV OVOTOPEVLKTA £V TAEOVEKTLOL Y10, TOV TOAAATAOGIOCLO
oe ovykpon pe GAAa  PAactokvTTOpO TO Oomoio £€yovv  LEWOOTEL  Kokomnom
LETACYNUATIGLO GTOVG AYOTEPO KATEGTPAUUEVOLS 1GTOVG,.

6.3. Xyomo 3: Yapyovv KOPKIVIKA KUTTOPQ YOPIS TNV Vapln KapKivov;

Eivor yvootd 011 0g évav vy opyavicpd VIapyovv KOPKIVIKG KOTTApO Ympig vo
exkdniwvetan kopkivog [75]. 'Etol, kKatd m vekpoyio, KopKivikd kuttopa Bpickovon
otov Bopaka, oe Taveo and to 1/3 twv yovakov nikiog 40 - 50 gtov, av Kol o
KapKivog Tov pactod og achévela daytyvaoketat o€ Oyt TeplocoOtepo amd 10 1% tev
YOVOIKOV VTG TG MAMKLOKNG opddog. To kakondn kvttapo aviyvebovial cyedov
ot0 100% tov TEPWTOCEOV GE IGTOYNUIKES £PEVVEC TOL VAIKOL avTOWioG TOL
Bupeoedote oe dropa nAkiag 50 - 70 etdv, aAAd 1 GLYVOTNTO TOL KAPKIVOL TOV
Bupeoetdovg dev vepPaivet To 0,1%. [apopola Tapadeiypoto Topovsiog KOPKIVIKOV
KUTTAP®V Y 0pig EVOEIEEIG avamTLENG Ko Y wpig KAMVIKEG EKONADOELS glval miong TO
YOPOKTNPLOTIKO TOL 0dEVO TOL TPOoTATN Kot dAA@V opydvev. [Mati pa kapkvikn
vOGOG LE TAPOVGIO KAPKIVIKMV KUTTAP®Y GTOV OPYAVICUO OEV AVATTUGOETOL GE VYN
adTopa

Koatd ™ yvoun pog, to dedopéva avtd emiPefoirdvouv Tic 10€eg Yo HUOVILO
OYNUOTICHO  KOPKIVIK®OV KLTTOP®V GTOV  0pyovicrd, OoAAG  Tafo@ucloloyikég
KOTOOTAGELS OTOV Opyoviopd - amorteiton 1 kotdotoon CRT ywoo v avémtoén
KOPKIVIKTG VOGOUL.

6.4. Xyomo 4: [1ote Euvovy Ta 0.0 PAVOTOMUEVE KOUPKIVIKG KOTTOPU;

Eivon emiong yvootd o611 M mapovcio «adpavav KOPKIVIKOV KLTTAP®VY GTOV
OpYOVIGHO T®V KapKvoradmv petd ) Bepameio mov moteveTon O6TL eivon n fdon yia
™V vroTpon Ko TV e£EMEN Tov Kapkivov. E&attiog avtdv vadpyovv apgiBoAieg
v Ty mhavotnta TANpovg ekpilmong Tov kapkivov [76] -[78].

Ao T okomid pwog véag dmoyng ywo tnv maboyéveom Tov Kapkivov, €4V To
LETOOTOTIKA KOPKIVIKG KOTTOPO Ppiokoviol o€ TEPLOYES YPOVIOG (QPAEYUOVIG, TOV
UTOPOVV VO OVOUOGTOVV «EKKOAUTTIPLAL Y10 KAPKIVIKA KOTTOPU» AOY® TNG TOPOLGIOG
OA®V TOV amOpUiTNTOV CLVONKAOV Y10 TOV TOAAUTANGLOG O TOVS, GVTA TO KOUPKIVIKA
KOTTOPO,  EMPLOVOLY KOl TPOKOAOVV OevTEPOYEVELG OYKOLC. ALOPOPETIKA, TO
LETOOTOTIKA KOPKIVIKG KOTTOPA «adpavovvy 1N mebaivovv. Tlpdyupatt, 1o yeyovog
etvar yvootd 0tt 10 99,9% TV HETACTATIKOV KOPKIVIKOV KVTTAPV OV Tapdyovv
véoug Kapkivikovg oOykove [79] - [81l], mbavig emedn moAAoL Omd  oVTOVG
petakwvobvtar  oe  Katdotoon «nBapyovy» [82]. Tavtdypova, omoladnmorte
XEPOLPYIKN eMEUPACT 1| TPOLUOTIKO CLUPAV pmopel va odMyNoEL To KOPKIVIKA
KOTTOPO G€ KOTAGTACT] «ANBOPYOL» KOl VO TPOKAAEGEL VITOTPOTT KOAPKIVIKDV GYK®V
e tayeio avantuén oto onueio g PAGPng [83] [84].
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2V KAWVIKTY PG TPOKTIKY, PAETOLUE GLYVO [0 ETOVEUGAVICT TOV KOPKIVOL GTO
onueio mov eANPON o UNYAVIKO TPOVPA TOV 16TOV. Q0TOG0, KOTE TN YVOUN oG,
aUTO OEV TPOKOAEITAL OO TO HEUOVOUEVO YEYOVOS TOL UNYAVIKOD TPOVUATOS KOt TV
EUOAVION TpavpaTog oto voPadpo ¢ vmapéng katdotacng CRT tov opyavicuov.
‘Evoc  tétolog  ovvovaouog  tpavpatoc (M PAEPng  oe  GAAovg  16TOVC,
ovumepriapPavopévng g ynueodepaneiog) kou n CRT g€dyel ta Kapkivikd koTTOpO
amd po katdotoon «Anbapyov» pe emakdAovdn eEEMEN TG KOPKIVIKNG VOGOU.

6.5. Xyoio 5: Eivor 10 KoapKiviKa KOTTOPO TOG0 «EEumvan;

Muepa, givor yevikd amodekt| 1 Omopén Tov QOIVOUEVOD «OVOCOAOYIKY] S10pUYT»
TOV KAPKIVIKOV KUTTAp®OV omd TNV avoocoloyikn emitipnon [85]. Me dAlo Aoy,
TIOTEVETAL OTL TO KOPKIVIKA KOTTOPO KOTOOTEALOUY TNV OVTIKOPKIVIKY 0VOGiol Ko
ONUovpyobV €va avOCSOKOTAGTOATIKO HikpomeptBaiiov oykov [86]. Eivon mpdypoatt
TO. KOPKWVIKGO KOTTOPO TPOIKIGHEVO HE €vo €100G «pvorovy; Eifvar «dmovio» kot
«ovnpiy;

Ao t1c 0éoelg TG mapovclaldpevnc TaboyEVEGNG TOV KOPKIVOV, 1| OVOIGTOAN TNG
OVIWVEOTAOCUOTIKNG  avociog oamotedel avomdomacto HEPOS 1TNG  OadIKAGIg
OTOKATACTACTG KOl GUUPBaivEL TPV omd TNV EUPAVICT] TOV KOPKIVIKOV KLTTAPWV,
EMOUEVAG OEV UTOPOVV VO, GMOTEAEGOVV TNV OLTI0L KOTOGTOANG TNG OVTIKOPKIVIKNG
avociag. Tavtdypova, Ol YVOGTES 0VOCOKOTUCTOATIKES OOTNTEG TMV KOPKIVIKOV
Kuttdpov Bo mpémel va BewpnBodv ¢ pi eLOIKN YN E01KN OVOCOKOTAGTOATIKN
OpaoTNPLOTNTA  T®V  TOAOTAAGIOLOUEVOYV — KUTTAP®V  OTIG  OLVONKES  TOL
emdophopévonr 16100, Ze 0vTd TO TANICLO, O OPOC «AVOGOAOYIKY] dlOPLYN TOL
OYKOLY» 0V OVTIKATOTTPILEL TNV 0VGI0 TNG OYEONS HETAED TOV KAPKIVIKAOV KUTTAP®V
KOl TOV OVOGOTOUNTIKOV GLGTHUATOS. AOY® TOL YEYOVOTOG OTL 1| TPOGTUGIO TOV
OPYOVIGLOV £VOVTL TOL KOPKIVOL GUVOEETAL LE TNV OVTIKOPKIVIKY O PAGTNPLOTNTA TOV
OVOGOTOMTIKOV cuoThiuatog [87], n kipla eAmidon va Eemepaotel 1 «AVOGOAOYIKN
SLPLYN» TOV KOPKIVIKOV KUTTAP®OV KOl 1) EVEPYOTOINGT TG OVTIKAPKIVIKNG 0VOGiog
o€ kopkwonadeic oyetiCetan pe ) dnpovpyia epforicv kotd Tov Kapkivov.

Qo1060, N KAWVIKY OTOTEAEGLOATIKOTNTO avT®V TV guPforiov eakolovdel va
napapével younAn [88] [89]. Eivar kot ta kapkivikd kdtropa «EEumvay, OOTE Vo
ATOQEVYOLV TS EMMTMOGELS TOL gpUPforiov; ITiotevovue OTL 0 AOYOC £yKELTOl GTOV
EMOVOPHMTIKO TPOGAVATOMGHO TOL OVOGOTOTIKOD GLGTHATOG 6€ Katdotoon CRT,
otav vmapyxel éva cOGTNUE OV JTNPel TOV KLTTOPIKO TOAAUTAOCIOGHO LE
TOVTOY POV GLGTNUOTIKY OVAGTOAN TNG OVTIKOPKIVIKNG 0VOGiag. X& avTtd TO TANIG10,
1N €QOPUOYTN OTOL®VONTOTE ELPOALMV KATE TOV KOPKIVOL GE GLVOLAGUO LE TN YVOOTN
TpodKANo”n Kot Tov poko tev puiuictikodv Aepgokvttapov T otov kapkivo [90] [91]
B akoAovOnbel amd Tov ATOKAEICUO TOV CLOTNUATIKOV EMOPACEDV TV gUPoriv
katd tov kopkivov [92]. Emopévmg, ot emdpdoelg avtdv tov euforiov Oa
TEPLOPLOTOVV KVPIWG OTIG TOMIKEG KVTTAPIKOLOPLOKES EMOPAGELS. AVTO pmopel va
amodelyOel amd TO YEYOVOG OTL 1] TO ATOTEAEGUOTIKT EIVOIL 1] TOTIKY] EVOOOYKIKT £VEDT)
avTikopKvikav gpporiov [93] -[95].
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‘Eto1, 1 artio Tov dvoemilvtov KopKiviKev TpoPAnudtov dev ival 1 omoladmote
«oVNPLE» TV KOPKIVIKOV KLTTAP®V, OAAL Ol GLOTNUOTIKEG TAHOQULGLOAOYIKESG
dlepyacieg oTov opyavicuo.

6.6. Xy0io0 6: Tv kpVPeTton wic®w amd TNV GVTICTEON OTA QAPUOKOE KOTH TOV
KOpKivov;

[Tiotedeton OTL N AVTIGTOOT TOV KOAPKIVIKGOV KUTTAPWV GTN ynuetobepaneio etvor n
artia ™G amotuyiag g Oepaneiog 610 90% TV 0c0eVAV [LE LETAGTOTIKO KOPKIVO Kot
avaipel OAeg TG Tpoondbeleg amotelecpotikng Bepaneiog Tov kapkivov [96]. e avtod
T0 TAOIGL0, OPICUEVOL EPEVVNTEG EMIKEVIPMOVOLV TIC TPOCTADEIES TOVG OTNV
OTOGOPNVICT] TMOV HOPLOKAV YEVETIKAOV UNYOVIGULOV OVIOXNG TOV KOPKIVIKOV
KUTTapoV ot ymuetobepamneia, edwkdtepa [97] [98], dAlol epeuvnTég dlepeuvovv TO
POLO TOVL HKPOTEPPAALOVTOG (GTPOUATOG) GTV AVTOYN TOV KOPKIVIKOV KVTTAP®OV
ot ymuetoBepancio [99]. Oa mpémel va onuewmbel 6Tl N enikTNTN AvVTiGTOON TOV
KUTTAP®V, GUUTEPIAOUPOVOUEVOV TV  KOPKIVIKOV KLTTAP®V, GE OVOUEVEIG
emdpacels (ocvumeptrapfoavopévng g to&kotnTag) sivarl o eLoiky, eEPETIKA
St pnpévn 110TNTO TOV KLTTAPWOV TPOKELEVOD VO TPOCOPLOGTOOV 0T BAAPN Kot
10 otpeg [100] - [102]. Mali pe T QuoIK 1810TNTO TG TPOCOPUOYNG TOV KOPKIVIKMDV
KUTTAP®V, VIAPYEL £VOG GALOG UNYOVIGUOS OVTIGTAGNG OTO OVTIKAPKIVIKO (PAPLLOKOL,
0 0moil0g TEPIEYXEL TN UETAPACT] TOV KOPKIVIKOV KLTTAP®V GE «adPUV» KOTAGTOON
Katd TN owbpkela ¢ ynuetobepaneiog [L03], oty omola Ta KOpPKIVIKA KOTTOPO SEV
elvan evaicOnta oo ynuelodepanevTiKd EappaKa.

A6 ™V amoyn mov avImpoconevETOl otV woboyEveon Tov  Kapkivov, M
ymueodepaneio KataotéALel Ta ovotatikd g CRT mov oyetiCovtal pe ) eAeypovn
KOl TOV TOALOTTAQGLOOUO TN GTIYUN TNG EPAPLOYNG NG, £TOL TO KOPKIVIKA KOTTOPO
EI0EPYOVTOL OTNV POV KATACoTAOT. [0 Tapddetypo, Hior GUVEXNG LAKPOyPOVIQ
ynueobepoameio dStatnpel Tov OyKo 6€ «adpaviy» Kotdotaon yio apketd ypovia [ 104],
mv 10t otiyun, M ynmueloBepameion ¢ ocvotnuotikn Tofkn  emidpacm, Tov
ovvodevetol amd PAAPN tov eykepaiikoly 1otod [105], TV TEPLPEPIK®OY VELPW®V
[106], ™c xapdidg [107], tov mveduova [108], tov yaostpevtepikod cmAinva [109], tov
opBoipot [110] ko GAA®V 1ot®v. Metd v olokAnpwon g ynuetodepameiog,
TPOKVTTEL 1] EVEPYOTOINGN TOV OEPYACIOV EMIOPHMONG GE KATEGTPOUUUEVOLS 1GTOVG
pe dvvatomto avikmong ™ CRT, 1 aedmvion tov «adpovodv KopKIVIKEOV
KUTTAp®V» Ko 1 €EEMEN TOV KOpKivov.

17


https://www.scirp.org/journal/paperinformation?paperid=56146#ref96
https://www.scirp.org/journal/paperinformation?paperid=56146#ref97
https://www.scirp.org/journal/paperinformation?paperid=56146#ref98
https://www.scirp.org/journal/paperinformation?paperid=56146#ref99
https://www.scirp.org/journal/paperinformation?paperid=56146#ref100
https://www.scirp.org/journal/paperinformation?paperid=56146#ref102
https://www.scirp.org/journal/paperinformation?paperid=56146#ref103
https://www.scirp.org/journal/paperinformation?paperid=56146#ref104
https://www.scirp.org/journal/paperinformation?paperid=56146#ref105
https://www.scirp.org/journal/paperinformation?paperid=56146#ref106
https://www.scirp.org/journal/paperinformation?paperid=56146#ref107
https://www.scirp.org/journal/paperinformation?paperid=56146#ref108
https://www.scirp.org/journal/paperinformation?paperid=56146#ref109
https://www.scirp.org/journal/paperinformation?paperid=56146#ref110

2. IlpotoéTomo

Pathogenesis of Cancer: Cancer Reparative Trap
Abstract

Cancer is one of the leading causes of death in the world while the long-term
prognosis is still unfavorable, despite the enormous efforts in the search for effective
anti-cancer drugs. We think that the obstacle for creating of effective anti-cancer
drugs could be existing idea that the basis of cancer is caused by the damage of the
genetic apparatus of the cell. In this paper, we present the pathogenesis of cancer
which is based on the formation of the special sustainable pathophysiological state of
the organism what we call the state of “cancer reparative trap”. The essence of this
pathophysiological state of the organism is in the reparative orientation of the immune
system of cancer patients, when constant tissue repair is accompanied by systemic
suppression of the anti-tumor immunity. Specifically, during the long-term exposure
to carcinogens (exogenous and/or endogenous), the continuous tissue damage occurs
which induces permanent stimulation of cell proliferation (imbalanced Thl < Th2
lymphocytes, M1 < M2 macrophages, inflammation, angiogenesis, etc.) in order to
repair the tissues damaged. At the same time, tissue repair is necessarily accompanied
by the suppression of anti-tumor immunity (increase in T-regulatory cells, imbalanced
Thl < Th2 lymphocytes, M1 < M2 macrophages et al.), which creates the necessary
conditions for the survival of the malignantly transformed cells, formed by the action
of carcinogens. The determining role of the imbalance in the autonomous nervous
system (simpathetic/hypersympathetic dominance) in the development, maintenance
and generalization of the cancer process has been shown. The explanation of a
number of phenomena has been presented: the cell resistance to chemotherapy, and
the phenomenon of cancer cell dormancy. The promising approaches for the cancer
management in clinical practice have been proposed.

Keywords

Carcinogenesis, Cancer Pathophysiology, Anti-Tumor Immunity, Cancer Reparative
Trap
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Bukhtoyarov, O. and Samarin, D. (2015) Pathogenesis of Cancer: Cancer Reparative
Trap. Journal of Cancer Therapy, 6, 399-412. doi: 10.4236/jct.2015.65043.

1. Introduction

At present, in the modern oncology the damage of the genetic apparatus of the cell is
considered to be the primary cause of cancer, and the pathogenesis of cancer is seen
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as a process of transformation of a normal cell into a tumor cell, as evidenced by deep
fundamental research of the pathogenesis of cancer, which is held exclusively at the
cellular, molecular and genetic levels of the organism [1] [2] . Such a vector of the
scientific research based on the concept of cancer as a “genes damage disease” limits
the search for effective methods of cancer treatment [3] . The data on the survival of
cancer patients against treatment, which for the past 30 years has only increased by
14% (from 50% to 64%) [4] can be considered as the confirmation of the insufficient
efficiency of the existing approaches to cancer therapy. In addition, the incidence of
cancer globally has increased in just four years from 12.7 million in 2008 to 14.1
million new cases in 2012, when there were 8.2 million deaths. Over the next 20
years, it is expected to hit 25 million a year—a 75% increase [5] . Surprisingly, this
unfavorable prognosis has been made while the annual financing of scientific research
of the cancer problem in the world is increasing enormously, as well as the scholars’
optimism regarding the rapid creation of effective cancer drugs. Despite the
availability of the important basic knowledge about the cancer biology, the obstacle to
the creation of effective cancer treatment in humans exists. In our opinion, this
obstacle is the lack of the true pathogenesis of malignant tumors.

The purpose of this paper is to present a new systemic view of the pathogenesis of
cancer with the hope that it will allow the scientific community to equip the new
pathogenetically based treatment strategies in the “war against cancer”.

2. The Current Scientific Knowledge of Cancer Etiology and Etiotropic Cancer
Therapy

It is accepted to distinguish three etiological causes of cancer and respectively, three
types of carcinogenesis: chemical carcinogenesis (chemical
carcinogens—benzpyrene, asbestos and over 800 chemicals) physical carcinogenesis
(physical carcinogens—ionizing radiation, ultraviolet radiation, etc.), biological
carcinogenesis (biological carcinogens—viruses, bacteria, fungi) [6] . However, in
clinical practice it is practically impossible to determine the etiological cause of
cancer, and to prescribe the appropriate etiotropic cancer therapy in each case, so the
causal cancer treatment does not exist. Moreover, paradoxically, that from the
positions of commonly accepted cancer etiology existing and developing modern
methods of cancer treatment (chemotherapy, radiation therapy, gene
therapy/virotherapy et al.) is based on the use of carcinogens! Such an approach is
“cancer treatment by carcinogens” reminds the fire being extinguished with gasoline
and contradicts one of the fundamental principles of clinical medicine—conducting
causal (etiotropic) treatment of the disease.

3. The Current Scientific Ideas about the Pathogenesis of Cancer and
Pathogenetic Cancer Therapy

As mentioned above, the commonly accepted basis of the pathogenesis of cancer is
the damage to the genetic apparatus of cells (mutation, disturbance of gene
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expression, activation of tumor promoter gene, inactivation of tumor suppressor
genes, etc.) [7] [8] . Based on this, the only pathogenetic cancer therapy is the
application of methods of cancer gene therapy (RNAI approaches, drug resistance,
hematopoietic progenitor cell gene transfer, cancer stem cells, homologous
recombination, ribozyme technology, antisense technology, tumor suppressors, gene
delivery systems—viral and non-viral, anti-gene therapy—antisense, siRNA &
ribozymes; apoptosis, DNA synthesis and repair), aimed to eliminating the genetic
damage and control over cancer cells. However, the methods of cancer gene therapy
are only being developed and their use in clinical practice is the matter of the future

[91 .
4. Modern Treatment of Malignant Tumors

It is considered to have been proven that a number of pathological processes that are
typical for various malignant tumors are caused by the activity of the cancer cells in
particular. These pathological processes caused by cancer cells are inflammation (cell
production of pro-inflammatory cytokines, growth factors, and others.) [10] ,
disruption of the immune system (violation effect or functions of NK cells, cytotoxic
lymphocytes, macrophages, the emergence of T-regulatory cells, imbalance of
Th1/Th2 et al.) [11] , immune evasion by tumor cells [12] [13] , the permanent
reproduction of tumor cells under the influence of autocrine and paracrine stimulation
of cell division [14] , metastasis (invasion factors, cell products, impaired intercellular
interactions et al.) [15] , angiogenesis (growth factor production by cells of blood
vessels, endothelial cell proliferation, etc.) [16] , and oxidative- nitrosative stress (cell
production of reactive oxygen and nitrogen species) [16] -[18] . Each of the presented
pathological processes becomes a target for the development of different methods of
anti-cancer therapeutic effects. For example, the various methods of antioxidant
therapy [19] , cytokine therapy [20] , cell therapy, targeted therapy [21] [22] , vaccine
therapy, including DNA vaccines [23] [24] , methods of blocking neoangiogenesis
[25] , and others have been offered.

Unfortunately, despite the scientific substantiation and efficiency of the developed
methods of treating cancer in preclinical studies, the expected success in clinical
practice has not been achieved yet, including the use of anti-cancer vaccines [26] . All
the cancer treatments are directed towards suppressing the various manifestations of
the activity of cancer cells, so these treatments are symptomatic. Strictly speaking,
according to the existing ideas about carcinogenesis, even modern standards of cancer
treatment (surgery, chemotherapy, radiation therapy) are also symptomatic because
they are only directed towards eliminating malignant tumor cells from the body,
rather than at the mechanisms of their occurrence (DNA damage, etc.). One can say
that the modern cancer treatment is the struggle with cancer cells, but not with the
human disease. In the modern oncology the gap between scientific theory and clinical
practice caused by the lack of understanding of the true pathogenesis of cancer is
obvious.
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5. Common Pathophysiological Mechanism of Cancer Disease

We believe that for all kinds of cancer, regardless of a histological type, there is
existence of a common pathophysiological process of malignant tumors in the
organism. Based on the analysis of the numerous scientific data and the results of our
research it can be claimed that in the development of malignant tumors, along with
damage to the genetic apparatus of the cell, the suppression of anti-tumor immunity
takes place and is required. It should be noted that the suppression of anti-tumor
immunity is one of the natural physiological reactions of the organism, and when this
reaction becomes pathophysiological condition of an organism—it results in cancer
developing.

Thus, under physiological conditions, the temporary local suppression of antitumor
activity of the immune system is one of the links in the natural reparative process,
which is always observed when local tissues of the organism are damaged as a result
of any chemical, physical or biological impacts [27] [28] . The physiological meaning
of the temporary local suppression of anti-tumor immunity is to ensure the successful
repair of tissue damaged [29] . The point is that the proliferating tissue cells and
tumor cells are similar in structure and properties [30] , so the active anti-tumor
immunity would block the repair processes of the tissue damaged through elimination
of proliferating cells. In this regard, the key factor in the success of tissue repair is a
local temporary suppression of anti-tumor immunity [31] -[33] and the activation of
immunological reactions, supporting repair [34] [35] . The immunological reactions
are developed in hearth lesions that support the inflammatory process and cellular
proliferation for successful tissue repair with known cellular, cytokine, and vascular
reactions [36] - [39] . Reactivating anti-tumor immunity (specifically, the
accumulation of CD8+ cells at the site of injury on completion reparation [40] ) to
protect the organism from malignantly transformed cells, which are practically always
appear in the area of inflammation [10] occurs upon the completion of reparation and
reduction of inflammation. The balance of sympathetic and parasympathetic parts of
the autonomic nervous system provides for normal physiological flow of the
presented processes.

This natural physiological mechanism of tissue repair becomes pathophysiological
when multiple foci microdamages occur in the organism caused by the impact of
exogenous factors (chemical, physical and biological carcinogens), as well as the
presence of imbalance in the autonomic nervous system with sympathetic/hyper-
sympathetic dominance caused the ischemia and tissue hypoxia. As a result of
sympathetic/hypersympathetic dominance, in the foci tissue microdamages chronic
inflammation with a permanent formation of cancer cell is formed [10] . We believe
that the presence of multiple foci tissue microdamages combined with sympathetic/
hypersympathetic dominance imbalance immunological reactions in the direction of
constant maintenance of cell proliferation for tissue repair occurs [41] [42] , which is
accompanied by systemic inhibition activity of the anti-tumor immunity [43] [44] .
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This imbalance of immunological reactions should be designated as a reparative
orientation of the immune system.

In these conditions, even when NK-cells support the proliferation and angiogenesis
[45] , malignantly transformed cells have the opportunity for tumor growth [30] , and
the existing tumor in the organism promotes the relapse or generalization of cancer.
For example, stress-induced sympathicotonia leads to 30-fold increase in metastasis to
distant tissues [46] . In our view, the constant emergence of multiple foci tissue
microdamages and chronic inflammation in the organism may be also caused by the
influence of endogenous carcinogens (reactive oxygen and nitrogen species) as a
result of chronic psychoemotional stress [47] -[49] , which allows to select another
type of carcinogenesis, typical only for humans which is psychogenic (stressful)
carcinogenesis [50] .

In general, the submitted pathophysiological mechanism: multiple permanent
(prolonged) tissue microdamages in combination with sympathetic/hypersympathetic
dominance provide permanent (prolonged) maintenance of cell proliferation with
systemic inhibition of anti-tumor immunity can be called “cancer reparative trap”

(CRT) of the organism (Figure 1).
| Pathophysiological

[ Physiological

Local tissue damage
(physical, chemical, biological)

Balanced autonomic nervous
system/normotonia

Temporary local inflammation
for tissue repair

Temporary local suppression

of specific anti-tumor immunity
-Imbalance of Thi<Th2, M1<M2
-Proinflammatory cytokines
-Angiogenesis

Cell proliferation, tissue
regeneration and repair

Ending of local inflammation
and begining of recovery of
specific anti-tumor immunity

Multiple tissue microdamage
(physical, chemical, biological)

Prolonged sympathetic/
hypersympathetic dominance

Permanent multiple foci of
inflammation for tissue repair

Permanent system suppression

of specific anti-tumor immunity

- Imbalance Thi<Th2, M1<M2, Treg
- Proinflammatory cytokines

- Angiogenesis

Permanent support of cell
proliferation (induding cancer cells)

T——
Development and/or
generalization of
cancer process

Figure 1. Interconnection between nervous system, tissue damage, inflammation,
tissue repair and anti-tumor immunity in health and carcinogenesis.

“Cancer reparative trap” is the resistant pathophysiological condition of the organism
that contributes to the appearance, development and generalization of cancer. It
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should be recognized, that the physiological and pathophysiological processes are
shown simplistically in Figure 1, but we have allocated the most important conjugate
and sequence of events which reflect the content of the processes. The CRT state is
crucial in developing not only solid, but also diffuse malignant tumors, despite a
number of features.

6. Comments to the Pathogenesis of Cancer from Positions a New View

6.1. Comment No. 1: DNA Damage and the Appearance of Cancer Cells. Are
They Enough for the Development of Cancer Disease?

DNA cells damage is a permanent and natural process in the organism which occurs
most intensively in locations of chronic inflammation [10] . These zones of chronic
inflammation are a kind of places of less resistance (Latin: locus minoris resistentiae),
which always have all the necessary local cellular-molecular conditions for
appearance of cancer cells [51] -[53] . The accumulation of DNA damage cells and
the number of foci of chronic inflammation inevitably increase with age [54] -[57] ,
but the cancer does not arise at all. Why? From the position of the proposed views on
the pathogenesis of cancer, DNA damage and the appearance of cancer cells are not
sufficient for developing a cancer disease. The occurrence of cancer is only possible
when the pathophysiological state—‘“cancer reparative trap” is formed in the
organism.

6.2. Comment No. 2: Where Do Cancer Cells Come from?

Cancer cells and stem cells are surprisingly similar [58] . One of the common
characteristics of cancer cells is the

use of anaerobic glycolysis [59] [60] . It is considered that this singularity of cancer
cells is obtained as a result of mutations. At the same time, intense anaerobic
glycolysis differ not only cancer cells but also stem cells [61] . There are significant
antigenic similarities between cancer cells and stem cells, including the expression of
oncogenes, providing the typical cancer phenotype [30] [62] -[64] . Another important
similarity is their ability to proliferate without differentiation in hypoxic conditions

[61] [65] .

In normal conditions stem cells carry out the repair of the damaged tissue by actively
dividing with subsequent differentiation [66] [67] . In chronic inflammatory
conditions (prolonged damage), in ischemia and hypoxia conditions stem cells
proliferate without differentiation [65] . In these conditions DNA of stem cells and,
especially, the genes responsible for cell proliferation, are the most susceptible to the
damaging influence of carcinogens, therefore, only stem cells which, by the way, are
very similar to cancer cells acquire malignancy [63] [68] . Terminally differentiated
cells practically are not capable of dividing and transforming into cancer cells. In
cancer cells the properties of stem cells by the microenvironment are maintained [69]
-[71] , which have a reparative orientation, i.e. maintain proliferation of cells through
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the CRT state of the organism. At the same time, when the conditions change the
microenvironment, i.e. eliminate the CRT state of the organism, cancer cells can
become normal [72] -[74] .

Thus, cancer cells are stem cells with damaged genetic apparatus, and the CRT state
of the organism provides maintenance “stem properties” of cancer cells, i.e. their
malignancy (proliferation without differentiation, invasiveness and metastasis).
Moreover, the CRT state of the organism determines monoclonal origin of malignant
tumors (arise from a single transformed cell) by predominance of high activity of any
clone of autoreactive T helper-2 lymphocytes with production of cytokines and
growth factors in response to high concentration of tissue-specific proteins in the most
damaged tissue. In this most of the damaged tissue, stem cell (in various degrees of
differentiation), mobilized to repair, but malignantly transformed one will inevitably
have an advantage for the proliferation compared to other malignantly transformed
stem cells in the less damaged tissues.

6.3. Comment No. 3: There Are Cancer Cells but There Is No Cancer Disease?

It is a well-known fact that cancer cells without cancer exist in a healthy organism
[75] . Thus, at autopsy, cancer cells are found in the breast of more than 1/3 of the
women aged 40 - 50 years although the breast cancer as a disease is diagnosed in no
more than 1% of women in this age group. The malignant cells are detected in almost
100% of cases at histochemical investigations of autopsy material thyroid in people
aged 50 - 70 years but the incidence of thyroid cancer is no more than 0.1%. Similar
examples of the presence of cancer cells without evidence of growth and without
clinical manifestations are also the characteristic of the prostate gland and other
organs. Why a cancer disease with presence of cancer cells in the organism is not
developed in healthy people?

In our opinion, these data confirm the ideas about permanent formation of cancer cells
in the organism, but pathophysiological conditions in the organism—the CRT state is
required for the development of cancer disease.

6.4. Comment No. 4: When Are Dormant Cancer Cells Woken up?

It is also a well-known fact about the presence of “dormant cancer cells” in the
organism of cancer patients after the treatment which is believed to be the basis for
the recurrence and progression of cancer. Due to them there are doubts about the
possibility of complete eradication of cancer [76] -[78] .

From the standpoint of a new view on the pathogenesis of cancer, if the metastatic
cancer cells are in the areas of chronic inflammation, which can be called “incubators
for cancer cells” due to the presence of all necessary conditions for their proliferation,
these cancer cells survive and give rise to secondary tumors. Otherwise, metastatic
cancer cells become “dormant” or die. Indeed, the fact is known that 99.9% of
metastatic cancer cells do not generate new cancer tumors [79] -[81] , probably
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because many of them move to the state of “dormancy” [82] . At the same time, any
surgery or traumatic event can lead cancer cells from a state “dormancy” and cause a
relapse of cancer tumors with rapid growth in the site of damage [83] [84] .

In our clinical practice, we often see a recurrence of cancer in the site obtained
mechanical trauma of tissues. However, in our opinion, this is not caused by the
individual fact of mechanical trauma, and the appearance of trauma on the
background of existence CRT state of the organism. Such a combination of trauma (or
damage to other tissues, including chemotherapy), and CRT outputs the cancer cells
from a state “dormancy” with subsequent progression of cancer disease.

6.5. Comment No. 5: What Avoids What at Cancer or Are Cancer Cells So
“Smart”?

Now, it is generally accepted the existence of the phenomenon “immune escape” of
cancer cells from immune surveillance [85] , i.e., cancer cells are believed to suppress
antitumor immunity and establish an immunosuppressive tumor microenvironment
[86] . Are the cancer cells really endowed with a kind of “mind”, “insidiousness” and
“cunning”?

From the positions of the presented pathogenesis of cancer, inhibition of anti-tumor
immunity is an integral part of the repair process and occurs before the appearance of
the cancer cells so they are not able to be the cause of suppression anti-tumor
immunity. At the same time, the well-known immunosuppressive properties of cancer
cells should be considered as a natural nonspecific immunosuppressive activity of
proliferating cells in the conditions of the tissue repaired. In this connection, the term
“tumor immune escape” does not reflect the essence of the relationship between
cancer cells and the immune system. Due to the fact that the protection of the body
against cancer is associated with anti-tumor activity of the immune system [87] , the
main hope of overcoming “immune escape” of cancer cells and the activation of anti-
tumor immunity in cancer patients is associated with the creation of cancer vaccines.

However, the clinical efficiency of these vaccines still remains low [88] [89] . Are the
cancer cells “smart” that evade from the effects of the vaccine as well? We believe
that the reason lies in the reparative orientation of the immune system in a state of
CRT, when there is a system maintaining cell proliferation with simultaneous
systemic inhibition of anti-tumor immunity. On this background, the application of
any cancer vaccines in combination with the known induction and the role of T-
regulatory lymphocytes in cancer [90] [91] will be followed by blocking the systemic
effects of cancer vaccines [92] , therefore, the effects of these vaccines will be limited
predominantly to local cellular-molecular effects. This can be proved by the fact that
the most effective is the local intratumoral injection of anti-cancer vaccines [93] -[95]

Thus, the cause of cancer intractable problems is not any “cunning” of cancer cells,
but the systemic pathophysiological processes in the organism.
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6.6. Comment No. 6: What Is behind Cancer Drug Resistance?

It is believed that cancer cells resistance to chemotherapy is the cause of treatment
failure of 90% of patients with metastatic cancer and negates all attempts of effective
treatment of cancer [96] . In this connection, some researchers focus their efforts on
elucidating the molecular genetic mechanisms of chemoresistance of cancer cells in
particular [97] [98] , other researchers are investigating the role of the
microenvironment (stroma) in cancer cells resistance to chemotherapy [99] . It should
be noted that the acquired resistance of cells, including cancer cells, to adverse
influences (including toxicity) is a natural highly conserved property of cells in order
to adapt to the damage and stress [100] -[102] . Along with the natural property of the
adaptation of cancer cells, there is another mechanism of cancer drug resistance,
which contains the transition of cancer cells into a “dormant” state during
chemotherapy [103] , in which the cancer cells are not sensitive to chemotherapeutic
drugs.

From the standpoint of the view represented in the pathogenesis of cancer,
chemotherapy suppresses the components of CRT associated with inflammation and
proliferation at the moment of its implementation, so the cancer cells enter the
“dormant” state. For example, a continuous long chemotherapy keeps tumor in
“dormant” state for several years [104] , at the same time, chemotherapy as systemic
toxic influence, accompanied by damage of the brain tissue [105] , peripheral nerves
[106] , heart [107] , lung [108] , gastrointestinal tract [109] , the eye [110] and other
tissues. After completion of chemotherapy an activation of reparative processes in
damaged tissues with possibility of recovery state of CRT, the awakening of “dormant
cancer cells” and cancer progression occurs.
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3. XyoMoopog

210 KEQAAOLO QLTO YIVETOL OVOPOPA OPYIKO GTNV aVAAVLOT TOL KEWEVOL TTNy1,
ONAadn 6To €100G TOV KEWWEVOD LE TO OTTOI0 AGYOANONKALE, TO BELA TOL KOl TO KOWO
070 omoio amevBuvetar. X1n cuvéyela yivetar pio chHVTOUN avapopd GTnv oporoyia

(81011 YADOGO) TOV YPNCYLOTOLEITAL GTO GUYKEKPIUEVO EMGTILLOVIKO TTedI0 Kot TNV

GYECM OWTNG LE TNV UETAPPAOT).

Q¢ YAOGo Y10 £101KOVG GKOTOVG 1 E01KT YADCGCO TEPLYPAPETUL 1| YADGCO TOV
eEE0IKEVUEVOV KEWEV@V, 1 OTTOL0L TEPLYPAPEL GLUYKEKPILEVO U -YAMGGIKE oTot ElaL.
Qotoco vBa Ntav Adbog vo Bempndel 6tL 1 €101k YA®GGO amotelel Eva OLOYEVEG
OUVOAO, OVTOVOLO Kol oveEAPTNTO amd TV Ko YAdooo. Ta eEgdikevpuéva Keipeva
TPETEL VO AVOADOVTOL LEGO GTO YEVIKO TOVG TAOIGLO KO GE GYEO0T LE TIG GUVTOKTIKEG
Kol AeSloycéc  1doutepdTeEG NG KOWNG YAMGGOG OTNV  OmMOio.  OVIKOULV.

(KEPAMIAAZ, 2015, c. 36)

3.1 Avaivon Tov KEWPEVOL INYN

To xeipevo mov €xetl emheyel Yo petdepoon elvol EMGTNUOVIKO Kot EOKEVETOL
otov wtpikd topéa. Ilpdkertor ywo éva GpBpo OMUOGLELUEVO G SLUOIKTLOKN
TAATPOpLLO TO 0ol amevfiveTal TOGO GTO €VPV KOWO OV EVOLAPEPETAL VO LADEL
OYETIKA LE TNV EUEAVIOT), TNV aVATTLEN KoL TNV YEVIKELGT) TOL KOPKivov, Tov TpOTO
OVTLETOTIONG Kol TG OLOKOAIEG mov eueaviovior otV mopeid OAAG Kol GTO
euputePo aTpikd kowod. To Pacwd CMnue 10 omolo mpaypateveTOl €lvarl 1
nafoyéveon 1oL Kopkivov OMAadN O OYNUATIOHOS Mg  €WIKNG  PLodoiung
TofOPVOIOAOYIKNG  KOTACTOONG TOV  OPYOVIGHOD 7OV  OVOUALETOl  KOTAOTOOM
avTioTOoNG TOL OPYOVIGHOD 1 omoiot GUUPAAAEL GTNV EUQPAVIOT, OVATTLEN Kot
yevikevon tov Kapkivov. Ilpokertar ywo pio voco daitepa emikivovvn Kot
Bavatneopa kabmg Epevveg delyvouv OTL N outia Kapkvoyéveong dev etvar pdvo pio
oALG Tpets. [Tio ouykekpipéva yivetol avapopd 6€ TPELS TOTOLG KOPKIVOYEVEGNC, OTNV
ANUIKT, TN QLOIKN Kot TNV PloAoyikn. Avtd Kabiotd TOAVTAOKT Kol KOT ETEKTACT
W00UTEPO OVGKOAN TNV OVTIUETOTION TNG VOGOV, XTNV CULVEXEWN TOPOoLGLALovTol
d1apopot PEHOSOL AVTILETOMIONG TOV KOPKIVOL Ol OTTOIEG GTOXEVOLV GTNV KOTOGTOAN

TOV S10POPOV EKONADCE®Y TNG dPACTNPLOTNTAS TOV KAPKIVIKAOV KVTTAP®V, ETOUEVOS
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avtég ol Oepamneieg (xepovpykn, ynueobepaneio, axtivobepaneio) eivor oe KaOe

TEPIMTMOT) GUUTTOUOTIKES.

To 0éua Tov KEWEVOL OAAG Kol 0 TPOTOG TEPLYPOUPNS TNG EULPAVIONG AVATTUENG
KOl YEVIKELONG TOL KOPKIVOL TEPLYPAPOVTOL HE TNV YPNON EMIGTNUOVIKNG KOt
OLYKEKPIEVA LOTPIKNG OPOAOYIOG Kot TN ¥PNoT HOKPOTEPIOdOV AOYOV 0 0Oi0g OUMG
dev kobotd 1iottepo dvoKoAN TV ovvtaén tov petagpacpatoc. [apaderypa: (This
natural physiological mechanism of tissue repair becomes pathophysiological when
multiple foci microdamages occur in the organism caused by the impact of exogenous
factors (chemical, physical and biological carcinogens), as well as the presence of
imbalance in the autonomic nervous system with sympathetic/hyper- sympathetic
dominance caused the ischemia and tissue hypoxia.). Aaupdvoope Aowtov g
dedoUéVo OTL GE EMOTAIES OT®G 1 PLOLOTPIKT KAl 1] YOVISIOUOTIKY 1] oporoyia mov Oa
EMALEEL O EKACTOTE LETAPPAGTNG VO, YPNOUYLOTOINGEL TPETEL VO AVTUTOKPIVETOL GTNV
oLYYPOVT TPOYLOTIKOTNTO OAAG KOl 6T GUYY POV oporoyia mov €xel vioBetnBel oTov
ev Moyo topéa. (KEPAMIAAZL, 2015, o. 150) Axkoun Ba mtpénet va cuvodedeTor omod
TPUYLOTOAOYIKT €pEVVA KOl HEAETN, OpON Kol EUTEPIOTATOUEVT] TEKUNPIOON TOV
EMAOYDV KOl ETOPKN OVTILETOMICY OPOAOYIKOV TPOPANUAT®OV TPOKELUEVOL VO
emrevyfel 1 dnuovpyio €vOG KEWWEVOL pe PEATIOTN VONUOTIKY 0OO0GT] KOl ETOPKY|

GLVOY).

[Ipwv avaAvcovpe TG 0poA0YIKEG OVOKOMES Kol KAT EMEKTACT| EMAOYEG TOV
Kévape oto keipevo, eivar onuaviikd va Eexobapicovpe OTL 1 HETAPPOOT ®G
TPOKTIKY 0ev TowTileton amdAlvta Kot mavtote pe v opoioyio. H petdeppoon
QOYOAEITOL HE TNV YADOCO GTNV YPNON TG, EVO M opoloyio aocyoAeitor pe tnv
YADGGO G EVVOLOAOYIKO cuotnua. Emopévac, n oporoyio amotelel pio dradikacio
OV GLVIGTATOL GTOV EVTOTMICUO, TNV GTOUOVOGCT], TNV TEPLYPAP] Kol TNV amddoon
OPOAOYIKOV HOVAO®V, €VED M UETAPPOoN amoTedel pio dvuvapukn Oladtkacioo Tov
TEPAAUPAVEL TOV YEPICUO EVOG KEWEVIKOD GUVOAOL GE pia YADOGO PE GKOMO TNV
onuovpyior evdg avtiotoryov oe pio GAAN yAm®cooa. EmumAéov, m opoloyia dev
oLVLTTOAOYILEL TIC TVYaEG AEEILOYIKEG GUVAWELS TV EVVOLOV GE KAOE Keipevo, Kabmg
OTTOLLOVMVEL TIG YAMGGIKEG SLVOTOTNTES O TO TEPIKEILEVO TOVG, G avTifeoT pe TNV
HETAPpacT Tov gpevvd Kot e&eTdlel OpOVG GE GULYKEKPLUEVT] XPOVIKY TTEPIOO0 Ko
ovykekpyévo epikeipevo. Télog, ivor onpaviikd vo tovicovpe 0Tt 1 opoAoyio cav

KAAdOG Aettovpyel avorvtikd kot mpokabopiopéva, eved mn petdepoon amoterel pio
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ouvleTikn  O101KAGIO TOL, TIG TEPLGGOTEPES POPES, OV TTEPLOPILETAL GTO EMIMEDO
AeEewv kol Ppacev 0ALG eMEKTEIVETOL GE EVPVTEPEG KEIUEVIKEG povadeg. Duoikd,
dgv umopovue o€ Kapio TEPImT®on vo apvnOovpe v ap@idpoun oyéon HETOED T®V
000 EMOTNUOV Kol TNV TEPACTIO GLUPOA TNG OPOAOYIOG OTNV EMGTAUN NG

LETOP PALOTC.

3.2 Illpopijpata otV amddocn TG OporOYiag

Yoppwvo pe tov Baieovtn (1997), o 0pog elvor 1 YAwGGIKY £KOPACT TOL
npocdopiler pia évvown. 'Etor, m €vvolo mov OnA@veTon pe TN xpNom €VOG
GLYKEKPYEVOL Opov, eivar Tavtdypova Kot 1 onuacia tov 0pov. (KEPAMIAAY,

2015, 6. 24)

Xoppwvo pe tov Sager (1990: 2), wg oporoyia opileton n perétn, kabmg Ko
10 eSO TV OPACTNPLOTITAOV GLALOYNG, TEPLYPAPNS, EMEEEPYATING KO TAPOVGIAONG
OpwV, ONAOOY] AEKTIKOV HOVAS®V TTOL OVIKOLV G€ EEEOIKELUEVOLG TOUELS YprioNg
piag M meplocotepwv yAmcoowv. Emopévaoc, opoloyia eivar «n dnuiovpyio YAOGGG
EVOG CUYKEKPLUEVOV TOUEN, LLE OTOTEAEGLLOL VO, AVTOTOKPIVETOL OTIC OVAYKES EKPPOONG

Tov xpnotov ™mc.» (KEPAMIAAL, 2015, oc. 24-25)

Eekwvovtog amd tov titho tov kewévov «Pathogenesis of Cancer: Cancer
Reparative Trap» o omoiog mpokoAel TPOPANUOTIONO KOl TO GLYKEKPLUEVO, TO
«Cancer Reparative Trap» to omoio emiéyOnke va oamodobei meprppactikd «H
Taf0PVCIOAOYIKT KATAGTACY] OVTIOTOGNG TOL OPYOVIGHOU 1 omoio. GUUPAALEL oTNV
EUPAVIOTN, aVATTLEN KOl YEVIKELGT) TOL KAPKivOLy KaOmMG 0EV LITAPYEL O AVTIGTOLYOG
akping 0pog ota eAANVIKA Ko ypeldleTon va yivel meplypoaen S OlodKAGIOGC.
SOpQvo TavTo Pe TopdAANAa Kelpeva pe Tapopuoto BEpa Kot EAEYY0 TNG OPOAOYIKNG
gykvpoTTog e Pdomn v ovyvotnta xpnons, TtV AeEIA0YIKN Kol E€TUHOAOYIKN
opfdTNTO, TOVG YAMGGIKOVG KAVOVEG GYNUOTIGHLOD TV Op®V, TNV YAMCGGIKN OALY KoL
TNV ONUOCLOAOYIKT] 0pHOTNTO TV KEWEVOV KOl TOV HETOPPACE®V TO OmOoio
OTOTEAEGOV TO. HEGO EMIAVONG TOV GLYKEKPLUEVOL (NTAUOTOC KOTOANEAUE GE OLTN
mv anddoon eved mpocBiécope MV ayyhMkn opoloyla péco oe  mopévOeon
TPOKEEVOL Vo yiveton Eekdbapo OTL 1 OVOALTIKY] VTN OTOS0CT) OVOPEPETAL GTOV
OVYKEKPYEVO OpO. AVTIOTOU(O HE TNV YPNOT TOPIAANA®OV KEWWEVOV 0modo0NnKe O

6pog «dormancy» cto ympio «phenomenon of cancer cell dormancy» ®¢ «to
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QOVOLEVO TOL ANBAPYOL TOV KAPKIVIKGOV KLTTAPWV» VM GAAOTE GE OLUPOPETIKO

oVYKEiLEVO VVNOMC amodideTan g 0dPAVELX.

>t ocvvéyewo mpoPAnuationd mpokarovv to DNA, RNA, M1, M2 kot Thl
Th2 kdttopa ta omoio Tpotyndnke vo punv amodobovv otnv eAANVIKY KobmG eivart
YVOOTA 6T0 €Vph Koo ko cvvnBileton va unv HETOEPALOVTOL GTO EMIGTNUOVIKA
kelpeva. Tevikdtepa mopd TNV ETGTNUOVIKN GVON TOL KEWEVOL Ol OpPOL TTOL
xPNoonTolovvTal dev Tapovctdlovy 1010itePEG dVOKOAIEG KAOMDS dev TPOKELTOL YO
TOADYA®GGOVG Opovg ot omoiot omdviae gviomilovtor o€ Aefikd oAAG Yo
LOVOAEKTIKOVG  Opovg Ommw¢ 7y  mopdaderypo  cancer, tumor, lymphocytes,

inflammation, chemotherapy, oncology, therapy kin.

3.3 Ilpopipata o AeEko eminedo

Ocov agopd 10 eminedo g AEENG mpoPAnpatiopnd mpokaiel 6TO TOAPOKAT®
yopio N AEEn «idea» mn omoin £xel mEPLOCOTEPEG OO pio. OTOSOCE OTMG Yl
TOPAdELY Ol 10Ea, Aoy, YVOUT. ZTNV Topodoa epyacio TPOTIUNONKE 1 amddooN TG
OG «Omoyn», S10TL TaPlalel TEPIGGOTEPO GTO VYOG TOL KELWWEVOL, KOOMG TPOKELTOAL

Y10 EMOTNUOVIKO 10TPIKO KEIPEVO, KO EIVAL TTLO OIKELO TPOG TO EAANVIKO KOLVO.

EN «We think that the obstacle for creating of effective anti-cancer drugs could be
existing idea that the basis of cancer is caused by the damage of the genetic apparatus

of the cell.»

EL «ITiotebovpe 6TL TO UmdA0 Y10 TN ONULOLPYIO OTOTEAEGLATIKAV OVTIKOPKIVIK®OV

eoappakov 0o pmopovcse va givor n vrdpyovsa dmoyn 6t M Pdorn Tov Kopkivov

wpokaAeitor omd T PAAPN TOL YEVETIKOD UNYOVIGHLOD TOV KVTTAPOLY

‘Eva axoun {nmuo oto emimedo G AEENC amotedel 6TO0 KEQAAOO 6 TOV
TPMTOTOTTOV N apifunon twv oyoMwv g «Comment No. 1 , Comment No. 2» kAx 10
omoio amodddnke oto EAAMNVIKG anAd g «ZyxOAto 1, ZxOA0 2» KAT a@aipdvtag 1o
«number» 816t Ba NTov Tapaéevo oto EAANVIKO Kowd kobmg dev cuvnbiletar o€

avtioToo 0 EAANVIKG KEILEVAL.
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Xmv evomra 6.5 n xpnon g AEEng «NOW» oty apyn g mpdtacng dgv
akolovbel oto petdepacupo v toodvvapio 1 wpog 1 kabmdg 0T GLYKEKPUEVN

wpdTOoT M £VVOLA TOL EIVOL OLVTH TOL KGTLULEPO»

EN «Now, it is generally accepted the existence of the phenomenon “immune escape”

of cancer cells from immune surveillance...»

EL «Xnuepo, eivor yevikd amodekt 1 Vmopln TOL QOIVOUEVOL «OVOGOAOYIKY|

SPLYN» TOV KOPKIVIKAOV KLUTTAP®V OO TNV 0VOGOAOYIKT] ETLTPNON...»

3.4 Ilpopijpata oc eninedo cOvayng

Y& avTtd 10 eminedo mPoPAnuaticud Tpokorel n cvvayn «true pathogenesis»
N ardO00™ TG omolag ¢ «mpaypatikn todoyévelay pmopet va Eevicel 10 EAANVIKO
KOWO OTNV TPAYHOTIKOTNTO OU®OG TEPLYPAPEL AKPIPDOS 0LTO TOL EVVOEL O Oy YAKOG
0p0oG. AnAadn, OTL akdun Kol GNUEP VITAPYEL OVGKOA M 6TV e0peon Oepameiog KoTd
0V Kopkivov O10TL dev yvwpilovpe ™V TpayuaTikn moaboyéveln Tov Oykwov. Oa
umopovce va amodobel kor g aAndwn Odpwg émerta amd Epgvva 6e TAPAAANAQ
kelpeva  kotoAnéope oto ovumépoacpo 0Tl o Gpbpa  pe mapopolo  Bépa

xpnoponoteitol n chvoyn Tpoypatiky tadoyévela.

[MpoPAnpoatiopd mpokodrel n odovayn «30-fold increase» n onoia 6to A VLK
dev umopet va petappactel g «30-mAdoio adEnon» kabdg dev YPNCLOTOIEITOL GTO

EMMNVIKO KEIUEVO Y1 aVTO Kot EMAEYONKE 1 amddoom «avénomn kotd 30 opécy

3.5 lIpoPfijpata oc eminedo mpodTOOoNS

210 eminedo aLTO OVOAVOLUE TOV TPOTO HE TOV ONOI0 OvadlaTLITOONKAY
TPOTAGEL Ol OTOIEC OTNV MEPITTMGT TG KaTd AEENG HETAPpPaoNS Oa dnuiovpyovcay

amopio 610 EAMANVIKO Kowo. Eva 1£T010 Tapddetypa ival 1o TopaKaTm:

[Moapdoetypa 1
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EN «There Are Cancer Cells but There Is No Cancer Disease? »
EL «Ymapyovv kapkvikd KOTTOpa, aALA OEV DVITAPYEL KOPKIVOC; »

g T TNV TPOHTACT TOPATNPOVLE OTL TPEMEL VAL YIVEL VOILUTHTTMGT) TPOKELUEVOL VoL
ovpPadilel pe TOVg KOVOVES TNG EAANVIKNG KOl TOV EMITOVIGUO TMOV EPOTNUATIKMV
npotdcewv. Emopévmg n amdo0om g ayyAKNG EPOTNUATIKNG TPATAoNS EXEL WG EENG:

«Ymapyovv Kapkvikd kdtrapa yopig v dmapén Kapkivov;»
[Moapdoerypa 2

EN «What Avoids What at Cancer or Are Cancer Cells So “Smart”?»
EL «Eivar to kapKivikd K0TTapo 1060 E5umva;»

Kot 6g avty v wepintmon 1 1oodvvapia éva mpog £va Bo dnUovpyovce cuyyvon
0TO LETAPPACHEVO KEIUEVO KOl KOT® €MEKTOOT GTO EAMANVIKO Kowo. 'Etotl aparpédnke
T0 TPMOTO OKEAOG NG OYYAIKNG TPOTACNG OTO UETAPPUCHO Kol amodddnke ot
EMMMVIKA LOVO TO OEVTEPO, TO OO0 TEPLYPAPEL AKPIPADS AVTO TOV AVAPEPETOL GTNV
ouvéyew TG evotntog. Avtd cvuPaivel ywoti dev umopovue vo Bewpnoovue v
petdopoon g amin dwdikacio {evyopdUatog, Kotd v omoia €vag OpLoHEVOG
aplBpog otoryeimv TG YA®SGOg apetnpiag tifeton 6 amdAVT AVTIGTOLYIGN TPOG 160
aplBpo otoyeiov g yYAwoosos apitewc. Alevkpviletor €d0® 0Tl dgv amomolovueda
MV 1oodvvapia, anrimg BELOVLE VO KOTAGTGOVIE GAPES OTL 1) Iooduvapio Hmopel va
YIVEL EMGTNUOVIKMOG OeKT — akOpo dg kol vo Olekdknoel Béon otov opiopd g
HETAPpaong Lovo otav opiletal amd TV HETAPPOOT), OxL OTav opilel TNV HETAPPACT).

(KENTPQTHE, 1996, 5. 56)

3.6 llpopiqpnoato o€ enimedo ocOvTadng

210 eminedo avTd YOPOKTNPIGTIKO TOPASELY O OTOTEAEL 1| YPNIOT HOKPOTEPIOSOV
AOyov 610 GYOMO 5 TOLV TPp®TOTOTOV. [IpdKELTOL YO0 dVO TPOTACELS Ol OTOIEG GTO
LETAQPACLLO. £XOVV YOPIGTEL GE MEPIGGOTEPES TPOKEUEVOL VO GLUEMVEL 1 cVVTAEN

LLE TOVG KOVOVEG TNG EAANVIKNG YADGGOG.
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EN «Now, it is generally accepted the existence of the phenomenon “immune escape”
of cancer cells from immune surveillance [85] , i.e., cancer cells are believed to
suppress antitumor immunity and establish an immunosuppressive tumor
microenvironment [86] . Are the cancer cells really endowed with a kind of “mind”,

“insidiousness” and “cunning”? »

EL « Znruepa, elvor yevikd amodextn m Vmopén TOv QOIVOUEVODL «OVOGOAOYIKT|
SPLY» TOV KOPKIVIKAOV KLTTAP®V amd TNV avocoAoykn enttiypnon [85]. Me dAla
AOY10, TOTEVETOL OTL TOL KOPKIVIKA KOTTOPO KATOUGTEALOVY TV OVTIKOPKIVIKTY 0VOGio
KOl OMUIOVPYOUV €VO, OVOCOKOTOOTOATIKO pikpomepifdiiov oykov [86]. Eivou
TPAYLLOTL TO KOPKIVIKG KUTTOPO TPOIKICUEVA PE Eva €100 «pvoaiovy; Eivar «dmoviox»

KOL «TTOvIpay; »
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Emtidoyog

Xy mapovoa gpyacio emyelpnOnke 1 €1g PaOog pHeAétn Tov TPOG HETAPPOOT
OVTIKELEVOD TOV EMGTNOVIKOV apbpov «Pathogenesis of Cancer: Cancer Reparative
Trap», to omoio avagépetatl otV TaBoyEVEST) TOL KOPKIVOL SNANST GTOV GYNUOTIGUO
™G €W0KNG Procyung TafoPuoloAoYIKNg KATAGTOONG TOV OPYOVIGHOD, avTd 7OV
ovopualovlE KOTAOTOON OVTIOTOONG TOL OpPYOVIGHOD 1 omoio cvuPdAiel otnv
EUOAVION, ovamtuEn kot yevikevon tov kopkivov. Ilpoxeévov va emtevyBel
amodeATimon TG oporoyiag aAAG Kot 1 amdO0GT TOV VONUATOS 6T YAMOoO 6TdY0
amotNONKe Epeuva Kol HEAETN TAVM GTO OVTIKEWEVO Y10l TNV KOADTEPT KoTovonon
TOV OAAG Kou xpnom Olpopwv HECHY OMMG Yol TOPASEYHO EVIVIOV KOl
dradiktvakmdv AeEikmv, (Miyamiidn, 2005) mapdiiniov keévov (Licensee MDPI)

kaBmg ko BAiov kabnyntdv Tov TUHTOG.

Ocov apopd ™V HETOQPOCTIKN Slodikooio, avt mephapufdvel g cepd
fnuatev mov axolovBolvtal yio TNV EMTLYN OTO00N €VOC KEWEVOL Omd pia
YA®GGO 6€ piot AAAN. O 6TOY0G TNG LETAPPACTG Elval 1| SLOTHPNGT TOL VO UOTOC, TNG
AETOVPYIKOTNTOG KOl TNG TOMTIGHIKNG onuaciag tov opywod kewévov. O
LETAPPOCTNS amodidel TO KEIPHeVO o1 YAMOOO-0TOX0, AduPavoviog vradym Tig
YAWOGIKEG OPOPEG Kot TIG €OKEG OmMOUTNoES tov keywévov. H emAioyn tov
Aelhoyiov kol M doun TV TPOTAcE®V umopel vo Tpomomombolv dote va

e&umnpetoHy KOAVTEPA TNV KATAVONGT] KOl TV QLGIKOTNTA 6T YADGGA-GTOYO.

To €10wkd Keipeva avo@EPOVToL GE KEILEVA TOV GVIKOLVV GE GLYKEKPLULEVOLG
TOUEIC, OMMC M VOUIKTY, 1 WTPIKT], N TEXVOAOYIM, 1 ETIGTAUN, Ol EMYEIPNCELG K.AT., KOl
weplEyovv  eEeldtkevuévn oporoyion kot yvoon. H petdopaon tétolwv kelpwévov
amoutel €EEOKEVUEVEG YVAOELS GTOV OVTIOTOLO TOREN KOOMG KOl HETOPPOCTIKN
EMAPKELD, MGTE TO TEMKO amotédespa va eivar akpiéc ko katavontd. To keipevo pe
TO0 OmOl0 OoYOANONKOUE OVIAKEL GTNV KOTNYOPlo. TOV EOIKOV KEWEVOV KOl 7O
OLYKEKPUYEVO GTOV TOREN TNG LOTPIKNG YU avTd Kot 1 akpifela otn petdppoocn sivol
amopaitntn, kadc omolodnmote AAB0G 1| AcAPELL LTOPEL VOL 00NYNGEL GE TOPAVONON,
€01KA OTOV TPOKELTAL Y10 EMGTNHOVIKA BEpata. e ToAALOVS TopElg, N axpifela elvan
Mo otikng onuaciog, 6nwg ota toTpikd Keipeva, émov n Adbog epunveia pumopet

va £xel coPapEc GUVETELES.
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H emroyng petappaon e€aptdtor omd ToALOVG TapAYOVTIES, OTMG 1 KATOVON O
TOV OPYIKOD KEWEVOL, T TPOGOUPUOYN TNG OPOAOYiNG OTNn YAMOGO-GTOYO KOl M
SlTpNon NG TOMTIGUIKNG KOU AETOLPYIKNG ovvémewng. To e0kd  keipeva
amoteAOVV emumpOcetn TPOKANGT, KOOGS OmonTovV EEEIOIKEVUEVES YVDGELS GTOV

OVTIGTOLO TOUEN.

YOUTEPACUATIKA, 1 HETAPpact elvor €va egpyarelo YEQUPAG AVAUESH GE
TOATIGLOVG KOl YAMGGES, TOV GUUPAALEL GTNV KOTAVONGT, GTI CLVEPYAGI KOl GTNV
EMKOVOVia 6€ Evay ToyKoGHomomuévo koopo. Elvar pa dtadikasio mov cuvovalet
TV TEYVN UE TNV EMICTAUN KOL OTOLTEL AETTOUEPT TPOGEYYION YO VO OITOOMGEL £Vl

ATOTEAEGHLA TTOL Elvor TALTOYPOVA aKPPBES KO PUOIKO GT1 YAOGGA-GTHYO.
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