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aqtualoba 

pankreasis duqtaluri adenokarcinomis (pda) SemTxveviToba TiTqmis utoldeba 

am daavadebiT gamowveuli sikvidilianobis raodenobas, rac TavisTavad xazs 

usvams im faqts rom, pankreasis kibos aqvs erT-erTi uaresi progronzi sxva 

avTvisebian daavadebaTa Soris [1]. molekuluri biologiis miRwevebma bevrad 

gasagebi gaxada pankreasis simsivnis paTofiziologiuri Taviseburebani. 

onkogenuri mutaciebi iseTi rogoricaa K-ras geni, simsivnis supresoruli 

genebis mutaciebi rogoricaa: p53, p15 da Smad4 genebi, apoptozTan 

dakavSirebuli genebis darRveuli eqspresia, metastazebis supresoruli 

genebis daun-regulacia da mitogenuri zrdis faqtorebisa da maTi 

receptorebis hiper-eqspresia miekuTvneba im ZiriTad darRvevebs romelTac 

adgili aqvT avTvisebiani simsivnis Camoyalibebis procesSi [2]. 

pda xasiaTdeba xSiri stromaluri komponentis arsebobiT (desmoplazia), 

perinervuli invaziiT (pni) da limfuri kvanZebisa da RviZlis adreuli 

metastazirebiT [3]. sistemur gavrcelebasTan erTad pni aris erT-erTi 

mniSvnelovani indikatori daavadebis cudi prognozisa [4-6]. pni aris 

specifikuri gza pda-is simsivnuri ujredebis gavrcelebisa. miuxedavad imisa 

rom es fenomeni agreTve aRmoCenili iqna sxva simsivnuri daavadebebis drosac, 

pni mainc ufro xSirad gvxvdeba da ufro metad aqtualuria pankreasis kibos 

dros [7, 8]. simsivnuri ujredebis pirveladi infiltracia retroperitonealur 

nervul wnulSi [9] da nervebis gaswvriv, xels uSlis radikalur rezeqcias 

[10] da iTvleba rezeqciis Semdgomi lokaluri recidivis mTavar mizezad. 

Sesabamisad pni-is molekuluri meqanizmebis amocnobas eniWeba udidesi 

mniSvneloba qirurgiuli da onkologiuri TerapiisaTvis. 

am naSromSi Cven SevimuSaveT axali meTodi pni-is monitoringisa ex-vivo, 

romlis meSveobiTac moxerxda Zlier nerv-invaziuri pankreasis kibos 

ujredebis klonireba. genomis farTo, eqspresiuli analizis meSveobiT, Zlier-

invaziuri klonebisa mcired-invaziuri klonebis winaaRmdeg, dadginda genebis 

transkripciuli profili. Sedegad am eqsperimentiT gamovlenili 

faqtorebidan ramodenimes Cautarda Semdgomi detaluri analizi. 
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masala da meTodebi 

 

ujreduli kultura 

Panc-1, Colo357 da T3M4 pankreasis kibos ujredebi kultivirebuli iqna RPMI 

mediumSi, 10% iani fetaluri xbos Sratisa, 100 erT./ml penicilinTan da 100 

mkg/ml streptomicinTan erTad. ujredebi izrdebodnen 37°C temperaturaze 

tenian inkubatorSi 5% iani CO2 isa da 95% iani atmosferuli haeris garemoSi. 

 

nerv-invaziuri ujreduli klonebis seleqcia 

daaxloebiT 5 mm zomis virTagvas sterilurad rezecirebuli vagusis 

cervikaluri nawili moTavsebul iqna specialurad damzadebul invaziur 

kameraSi, mis fskerze arsebuli 0.7 mm zomis naxvretis gavliT. kamera moTavsda 

petris finjanze romelic Seicavda standartul ujredul mediums. pda-is 

ujreduli xazebi tripsinirebul da resuspendirebul iqna kulturul 

mediumSi da es ujreduli suspenzia (2 X 106 ujredi) moTavsda kameraSi. am 

meTodiT pankreasis kibos ujredebs SeeZloT Cazrda nervSi da misi gavliT 

gamosvla petris finjanSi. 

mas Semdeg rac erTeuli ujredebi SeniSnul iqna finjanSi (2-3 kvira), kamera 

moSorebul iqna finjanidan da Catarda am ujredebis momravleba. es mTliani 

procedura ganmeorda samjer sami ujreduli xazis gamoyenebiT (Panc-1, Colo357, 

T3M4), Sesabamisad miviReT sami nerv-invaziuri pankreasis kibos ujreduli 

pasaJi / kloni (0 – veluri tipi; 1, 2, 3, nerv-invaziuri kloni). imisaTvis rom 

Tavidan agvecilebina „fsevdo-klonireba“ (ujredebis gadasvla finjanze 

nervuli invaziis gareSe) ujreduli mediumis done kameraSi (medium 1) 

dayenebul iqna finjanze arsebuli mediumis doneze maRla (medium 2) da es 

Sefardeba gakontrolebuli iqna mTeli eqsperimentis manZilze raTa 

gamogvericxa kameridan medium/ujredebis suspenziis gaJonva (suraTi 1). 

agreTve, ujredebis yoveli pasaJis Semdeg nervi fiqsirdeboda formalinSi da 
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yalibdeboda parafinSi invaziuri ujredebis imunohistoqimiuri vizualizaciis 

mizniT (suraTi 2A). igive zomis virTagvas myesi gamoyenebul iqna sakontrolo 

jgufSi. 

 

imunohistoqimia 

parafinSi Cayalibebuli nervebi da adamianis pankreasis qsovilis anaTlebi (3 

mkm sisqis) damuSavda imunohistoqimiuri SeRebvis meTodiT [11]. anaTlebi 

deparafinirebul iqna rotikleariT da rehidratirebul iqna progresulad 

daRmavali koncentraciis alkoholSi. antigenis gamoxsna xdeboda citrat 

buferSi 15 wuTiani duRilis meSveobiT. endogenuri peroqsidazas aqtivobis 

CaxSoba xdeboda 3% - iani wyalbadis peroqsidis meTanoliani xsnaris 

gamoyenebiT. pirvelad antisxeulebTan inkubaciis xangrZlivoba Seadgenda 1 

Rames 4°C. meoradi antisxeulebi gamoyenebul iqna 30 wuTis xangrZlivobiT 

oTaxis temperaturaze. sakontrolo jgufSi anaTlebi inkubirebul iqna 

sakontrolo imunoglobulinebTan da ara specifiur antisxeulebTan. minebis 

vizualizacia Catarda „aqsioplan 2“ sinaTlis mikroskopis meSveobiT. 

 

funqciuri eqsperimentebi 

ujredebis invaziuri analizi Catarda 8 mkm zomis porebiani „matrijelis 

invaziuri kamerebis“ meSveobiT [12]. 

ujredebis proliferaciuli aqtivoba gansazRvrul iqna 3-(4,5-meTilTiazol-2-

il) -2,5- difeniltetrazolium bromidis (mtt) kolorimetruli zrdis 

analizis gamoyenebiT [13]. 

anoikis analizi Sesrulda 12 ganyofilebian ujredul TefSebze romelic 

dafaruli iyo polihidroqsieTilmeTakrilat (polihema) / alkoholis 20 mg/ml 

koncentraciis xsnariT. „faqs“ analizi gamoyenebul iqna apoptozuri 

ujredebis gamosavlenad [14]. 
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genebis eqspresiuli profili 

genomis farTo eqspresiis monaxazi Sesrulebul iqna 51K Human Unigene III c-DNA 

mikro-ereis gamoyenebiT [15]. ereis monacemebi da jaWvuri analizi 

ganxorcielebul iqna TableButler software package - is meSveobiT [15]. statistikuri 

analizi ganxorcielda SUMO software package – is daxmarebiT 

(http://www.MolecularOncology.de). 

 

qvantitatiuri polimerazas jaWvuri reaqcia (QRT-PCR) 

yvela gamoyenebuli reagenti mowodebuli iqna Roche Aplied Science-is mier. 

informaciuli rnm-i izolirebuli da cdnm sinTezirebuli iqna RT-PCR synthesis 

kit-is meSveobiT mwarmoeblis instruqciis Sesabamiad. specifikuri 

transkriptebis raodenobis normalizeba xdeboda sakontrolo ciklofilin B 

–sTan mimarTebaSi. nervuli invaziis analizisas monacemebis normalizeba 

xdeboda virTagvas GAPDH –Tan mimarTebaSi. 

 

qsovilebis mopoveba 

pankreasis qsovilebis nimuSebis Segroveba xdeboda im pacientebidan 

romlebsac CautardaT pankreasis sxvadasxva saxis rezeqcia an organoTa 

donoruli programis monawile janmrTeli adamianebisagan. yvela kvleva 

nebadarTuli iyo germaniis federaciis, heidelbergisa da miunxenis teqnikuri 

universitetebis The Human Subjects Committee –is mier. werilobiTi Tanxmoba iqna 

miRebuli TiToeuli pacientisagan. 

 

 

 

 

http://www.molecularoncology.de/


ivane abiaTari 
 

 
6 

rnm-is transfeqcia 

droebiTi transfeqciisaTvis sxvadasxva si-rnm-is molekula iqna gamoyenebuli 

5 mkg. koncentraciiT. RNAi-Fect –i gamoyenebuli iqna rogorc transfeqciis 

reagenti [12]. funqcionaluri eqsperimentebi Catarda transfeqciidan 48 saaTSi. 

 

imunoblotingi 

cilebis eqspresiis dadgena xdeboda imunoblotingis meTodis meSveobiTbiT 

romlisTvisac gamoiyeneboda specifiuri antisxeulebi [14]. densitometruli 

analizi blotebisa xdeboda ImageJ software –is meSveobiT. 

 

imunofluorescencia 

formalinSi fiqsirebis da 3% BSA/PBS –iT blokirebis mere ujredebis 

inkubireba xdeboda pirvelad antisxeulebTan. meoradi antisxeulebi 

moniSnuli iyo sxvadasxva feris fluorescenciuli substratiT. 

mikroskopuli analizi Catarda Leica-s fluorescentruli mikroskopis 

meSveobiT [16]. 

 

statistikuri analizi 

rezultatebi gamosaxulia saSualo ± saSualo standartuli cdomileba. 

statistikuri analizisaTvis ara-parametruli man-vitnis u testi iqna 

gamoyenebuli. mniSvnelovnoba ganisazRvra rogorc p<0.05. 
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Sedegebi 

pankreasis kibos ujredebis, nerv-invaziuri klonireba 

imisaTvis rom migveRo pankreasis kibos nerv-invaziuri ujredebi, SemuSavebul 

iqna nerv-invaziuri modeli virTagvas vagaluri nervisa da pankreasis kibos 

ujredebis gamoyenebiT (suraTi 1). sami nerv-invaziuri kloni iqna miRebuli 

(NP1, NP2, NP3) Panc-1, Colo357 da T3M4 –pankreasis kibos ujredebis pasajiT 

rogorc aRwerilia masala da meTodebis nawilSi [17]. ujreduli pasaJis dro 

nervebis gavliT TandaTanobiT Semcirda pirvelidan mesame pasaJamde 

(daaxloebiT 25 dan 12 dRemde), rac miuTiTebs klonebis gazrdil perinervul 

invaziurobas. imunohistoqimiurma SeRebvam gamoavlina kibos ujredebis 

perinervuli kavSiri (suraTi 2A). araviTari pasaJi Tu invazia ar iqna nanaxi 

sakontrolo (myesi) jgufSi. 

nerv-invaziuri klonebis miRebis Semdeg Catarda am ujredebis velur tipTan 

(NP0) bazalur-invaziuri SedarebiTi analizi. eqsperimentma uCvena 4.0 - 10.2 jer 

momatebuli invaziuri aqtivoba NP3 ujredebisa, NP0–Tan SedarebiT (suraTi 2B). 

igive ujredebis bazaluri ujreduli zrdis Sedarebisas dadginda 

momatebuli T3M4 ujredebis “gaormagebis dro” (doubling time) NP3 klonisa (1.4 ± 

0.4 dRe) NP0 ujredebTan SedarebiT (2.5 ± 0.4 dRe; p<0.05).  misgan sapirispirod 

Colo357 da Panc-1 NP3 ujredebis “gaormagebis dro” ar iyo mniSvnelovnad 

gansxvavebuli NP0 –Tan SedarebiT (suraTi 2C). 
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suraTi 1 

 

sqematuri demonstrireba SemuSavebuli perinervuli invaziis modelisa 

virTagvas vagaluri nervebisa da pankreasis kibos ujreduli xazebis 

gamoyenebiT. 
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suraTi 2 

 

(A) virTagvas perinervul sivrceSi / nervSi Cazrdili pankreasis kibos 

ujredebis imunohistoqimiuri SeRebva (yavisferi). (B) bazalur-invaziuri 

SedarebiTi analizi NP0 da NP3 pankreasis ujredebisa. (C) MTT 

proliferaciuli SedarebiTi analizi NP0 da NP3 ujredebisa. yvela 

eqsperimenti gameorebulia samjer. 
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nervuli invaziis transkripciuli xelwera 

imisaTvis rom dagvexasiaTebina pankreasis simsivnis nervuli invaziurobis 

molekuluri meqanizmebi transkripciul doneze, genomis farTo expresiis 

profili iqna SemuSavebuli cdnm-is ereis meTodiT. Sedegad tnranskripciuli 

monacemebi warmoqmnil iqna sami nerv-invaziuri klonis eqspresiis genebis ara 

nerv-invaziur ujredebis genebTan Sedarebis Sedegad. 680 sxvadasxva, 

gansxvavebuli eqspresiis transkripti iqna aRmoCenili NP3 ujredebis NP0 Tan 

Sedarebisas (suraTi 3A).  45 gamorCeulad Sefardebuli geni iqna SerCeuli 

Cvens mier romlebic warmodgenilia #1 cxrilSi. agreTve Cvens mier Catarda 

funqciuri analizi nervuli invaziisa. Sesabamisad pankreasis kibos nervuli 

invaziis dros SesamCnevad darRveuli 10 funqciuri procesi iqna SerCeuli am 

analizis Sedegad (suraTi 3B). simsivnuri ujredebis pasaJma nervul qsovilSi 

gamoiwvia mniSvnelovani cvlilebebi iseTi genuri ontologiuri procesebisa 

rogoricaa: imunuri pasuxi, transporti, membranis trefikingi da signaluri 

transduqcia, citoskeletaruli reorganizacia da ujreduli moZraoba, 

sisxlis koagulacia, ujreduli adhezia da sxva (suraTi 3B). sxvadasxva 

mniSvnelovnad Secvlili eqspresiis mqone da am darRveuli ujreduli 

procesebis monawile genebi iqna SerCeuli Cvens mier Semdgomi analizisaTvis. 

 

KIF14 da ARHGDIß -is expresiis gansazRvra pankreasis kibos nervul-invaziaSi 

radganac KIF14 da ARHGDIß aRmoCndnen nervuli-invaziis specifiuri genebi, 

CavatareT maTi eqspresiis analizi yvela nerv-invaziur klonSi pankreasis 

simsivnis ujredebisa. KIF14 –is daun-regulacia (suraTi 4A)  da ARHGDIß –is 

af-regulacia (suraTi 4B),  iyo mniSvnelovnad gamoxatuli yvela pankreasis 

kibos ujredis nerv-invaziur klonSi ramac daadastura Cveni genuri mikro 

ereis Sedegebi. miuxedavad imisa rom es cvlileba ar iyo statistikurad 

mniSvnelovani, tendencia iyo aSkarad gamoxatuli (suraTi 4AB). KIF14 –is 

daun-regulacia  da ARHGDIß –is af-regulacia aseve SesamCnevi iyo cilebis 

eqspresiis doneze (suraTi 4AB qveda paneli). 
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suraTi 3 

nervuli invaziis transkripciuli xelwera 
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cxrili #1 
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suraTi 4 

 

KIF14–is (A) da ARHGDIß–is (B) rnm-isa da cilis eqspresia nervul klonebSi 

QRT-PCR–isa da imunoblot analizis (qveda paneli) gamoyenebiT. KIF14–is (C) da 

ARHGDIß–is (D) rnm-is eqspresia normalur pankreasis qsovliSi (n=20), 

qronikul pankreatitSi (n=20) da pda-is qsovilSi (n=58) QRT-PCR–is 

gamoyenebiT. horizontaluri xazebiT aRniSnulia saSualo eqspresiis done. 
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Semdgom Cven movaxdineT KIF14–is da ARHGDIß–is eqspresiis dadgena pankreasis 

normalur Tu daavadebul qsovilebSi. eqsperimentma gviCvena orive, KIF14–is 

da ARHGDIß–is mniSvnelovnad momatebuli rnm-is raodenoba qronikuli 

pankreatitisa da pankreasis kibos qsovilSi (suraTi 4CD). 

Cven agreTve gamovikvlieT KIF14–is eqspresia da lokalizacia nervuli 

invaziis arsebobisas pankreasis qsovilebSi. KIF14–i mniSvnelovnad iyo 

momatebuli im kibos ujredebSi romlebic ar ganicdidnen nervul invazias 

(suraTi 5A). amis sapirispirod, KIF14–is eqspresia daqveiTebuli iyo im 

pankreasis kibos ujredebSi romlebic Cazrdilni iyvnen nervebSi 

(gamokvleuli nimuSebis 62%) (suraTi 5B). es cvalebadoba aris statistikurad 

mniSvnelovani “fiSeris zusti testis” mixedviT (p<0.05).  

ARHGDIß–is eqspresia predominantulad iniSneboda anTebiT da stromul 

ujredebSi (suraTi 5C) rac nawilobriv xsnis ARHGDIß–is rnm-is momatebuli 

eqspresiis faqts pankreasis kibos qsovilSi (suraTi 4D). ARHGDIß–is eqspresia 

ar iniSneboda umravlesoba pankreasis kibos ujredebisa romlebsac ar 

hqondaT kontaqti nervebTan (suraTi 5C). miuxedavad amisa ARHGDIß–is 

eqspresia naTlad iyo gamoxatuli im kibos ujredebSi (gamokvleuli nimuSebis 

67%) romlebic invadirebdnen nervebSi (surati 5D). es eqspresiis 

cvalobadobac KIF14–is msgavsad nervebSi invaziur da arainvaziur ujredebs 

Soris iyo statistikurad Zalian mniSvnelovani (fiSeris testi P<0.001). 

 

KIF14–isa da ARHGDIß–is funqciuri daxasiaTeba T3M4 pankreasis kibos 

ujredebSi 

imisaTvis rom dagvedgina KIF14–isa da ARHGDIß–is funqciuri mniSvneloba 

pancreasis kibos ujredebSi, vawarmoveT am proteinebis endogenuri expresiis 

daun-regulacia T3M4 ujredebSi si-rnm-is meSveobiT (suraTi 6A). bazalurma 

invaziurobam KIF14–is daun-regulaciis Semdeg sagrZnoblad moimata (2.23 ± 0.57 

jer, da 2.44 ± 1.03 jer (p<0.05) am ujredebSi. 
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suraTi 5 

 

imunohistoqimiuri analizi pankreasis kibos qsovilebisa nervuli invaziis 

gareSe (A, C) da nervuli invaziiT (B, D). Sesrulebulia KIF14–is (A, B) da 

ARHGDIß–is (C, D) specifiuri antisxeulebis meSveobiT. grafikebi gamosaxaven 

dadebiTad da negatiurad SeRebili nimuSebis procentul Tanafardobas 

TiToeul jgufSi. KIF14 da ARHGDIß pozitiuri kibos ujredebi naCvenebia A 

da D panelze. negatiuri KIF14 da ARHGDIß–is eqspresia naCvenebia B da C 

panelze Sesabamisad. 
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suraTi 6 

 

KIF14–is da ARHGDIß–is eqspresiis daun-regulaciis maCvenebeli imunobloti 

da densitometruli analizi 2 sxvadasxva si-rnm-is molekulis gamoyenebiT (A). 

invaziis (B), anoikis (C), da nervuli invaziis (D) eqsperimenti si-rnm-iT 

tranfeqciuri T3M4 ujredebis Sesadareblad sakontrolo tranfeqciasTan. 
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Tumca, ARHGDIß–is eqspresiis daqveiTebam ar gamoiwvia mniSvnelovani 

cvlilebebi invaziurobis mixedviT (1.30 ± 0.42 jer; 0.75 ± 0.15 jer) (suraTi 6B). 

Semdeg Cvens mier gaanalizirebul iqna suspenzia-damokidebuli 

sicocxlisunarianoba (anoikis) transfecirebuli ujredebisa. am eqsperimentma 

uCvena mniSvnelovnad gazrdili sicocxlisunarianoba KIF14–daqveiTebul 

ujredebSi (167.2 ± 25.82% da 191.9 ± 40.64% kontrolTan SefardebiT) 72 saaTis 

Semdeg eqsperimentis dawyebidan (p<0.05). ARHGDIß–is eqspresiis daqveiTebam ar 

gamoiwvia SesamCnevi cvlilebebi T3M4 ujredebis sicocxlisunarianobaSi 

(suraTi 6C). 

sabolood, Cven vawarmoveT nervuli invaziurobis analizi T3M4–is KIF14–da 

ARHGDIß–transfeqcirebuli ujredebis analizi, imave si-rnm-is molekulebis 

gamoyenebiT romlebic gamovcadeT bazaluri invaziurobis dadgenisas. 

adamianis citokeratin-19 (ck19) iqna gamoyenebuli rogorc markeri epiTeluri 

(kibos) ujredebisaTvis. nervebisa da kibos ujredebis erToblivi inkubaciis 

Semdeg, nervebi (kameridan amoRebis Semdeg) gayinul iqna Txevad azotSi, ris 

Semdegac ganicada homogenizacia da moxda rnm-is izolacia. am nervul 

eqstraqtebSi ck19-is eqspresia aRricxul iqna QRT-PCR–analizis gamoyenebiT. 

aRniSnulma eqsperimentma gamoavlina ufro meti ck19-is eqspresia im nervebSi 

romlebmac ganicades inkubacia KIF14–daqveiTebul ujredebTan, Sesabamisad 

gamovlinda rom ufro metma KIF14–daqveiTebulma ujredma ganicada invazia 

nervebSi (suraTi 6D). sapirispirod amisa, ARHGDIß–transfeqcirebulma 

ujredebma gamoavlines uro naklebi nervuli invaziis unari radganac ck19 

eqspresia nervul homogenatebSi bevrad naklebi iyo sakontrolo jgufTan 

SedarebiT (suraTi 6D). es dadasturda agreTve ARHGDIß–transfeqciiT nerv-

invaziur NP3 ujreduli klonisa, romelmac agreTve gamoavlina Sesustebuli 

nervuli invaziuroba kontrolTan SedarebiT (suraTi 6D). 
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MAPRE2–is funqciuri daxasiaTeba perinervuli invaziis dros. 

erT-erTi geni romelic agreTve nanaxi iqna Cveni mikro-ereis meSveobiT da 

romelic moyvanilia cxril #1-Si aris MAPRE2. qvantitatiuri QRT-PCR-isa da 

imunoblotingis meSveobiT dadasturda rom MAPRE2-is eqspresia marTlac 

momatebulia NP3 ujredebSi NP0 klonebTan SedarebiT (suraTi 7). 

Semdgom Cven gamovikvlieT MAPRE2–is lokalizacia da citoskeletaruli 

aqtinis eqspresia nerv-invaziur ujredebSi imunofluorescenciuli SeRebvis 

meTodiT. am analizma uCvena momatebuli, granularul-citoplazmuri eqxpresia 

MAPRE2–isa Warbi peri-nuklearuli lokalizaciiT NP3 ujredebSi. damatebiT 

dadginda rom, MAPRE2 avlens Tana-lokalizacias filamentur aqtinTan am 

ujredebSi. amasTanave aqtini warmodgenili iyo ufro metad organizebuli 

saxiT da warmoqmnida kortikalur da transversul boWkovan Zafisebr 

formaciebs. (suraTi 8AB). sapirispirod amisa, NP0 klonebSi aqtinis eqspresia 

SeiniSneboda ZiriTadad ujredis apikalur nawilebSi da akumulirebuli iyo 

filopodias magvar struqturebSi (suraTi 8CD). 

Cven agreTve SevecadeT dagvedgina MAPRE2–is eqspresia adamianis pankreasis 

qsovilebSi. QRT-PCR-is gamoyenebiT dadginda am genis eqpresiis Semcireba 

pankreasis kibos qsovilebSi normalur pankreasTan SedarebiT. rac Seexeba 

qronikul pankreatits, am analizma ar uCvena mniSvnelovani sxvaoba MAPRE2–is 

eqspresiisa normalur pankreasis qsovliTan SedarebiT (suraTi 9A). Cven 

SevadareT gamokvleuli, pankreasis kiboTi daavadebuli pacientebis 

sicocxlisxangrZlivoba MAPRE2–is eqspresiis xarisxTan. am gamokvlevam 

gamoavlina tendencia rom, momatebuli MAPRE2–is eqspresia maCveebeli iyo am 

pacientebis ufro uaresi sicocxlisunarianobisa (suraTi 9B).  
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suraTi 7 

 

MAPRE2–is rnm-isa da cilis eqspresia nerv-invaziur klonebSi QRT-PCR–isa da 

imunoblot analizis (qveda paneli) gamoyenebiT. 
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suraTi 8 

 

imunofluorescenciuli SeRebva NP0 (A,B) da NP3 (C,D) ujredebisa. wiTeli 

feri: MAPRE2, mwvane: aqtini, lurji: birTvi. 
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suraTi 9 

 

(A) MAPRE2–is rnm-is eqspresia normalur pankreasis qsovliSi (n=20), qronikul 

pankreatitSi (n=20) da pankreasis kibos qsovilSi (n=58) QRT-PCR–is 

gamoyenebiT. horizontaluri xazebiT aRniSnulia saSualo eqspresiis done. 

(B) pda daavadebuli pacientebis sicocxlisunarianobis statistikuri 

maCvenebeli MAPRE2–is eqspresiis mixedviT (wyvetili xazi: dabali eqspresia, 

gabmuli xazi: maRali eqspresia). 
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daskvnebi 

aRniSnul kvlevaSi, Cvens mier axlad SemuSavebuli ex-vivo perinervuli 

invaziis modelis meSveobiT Cven warmovadgineT da davadastureT pankreasis 

nerv-invaziuri ujreduli xazebis trankripciuli unikaluroba. Sedegad rigi 

am meTodiT aRmoCenili genebisa ufro detalurad iqna gamokvleuli, ramac 

daadastura maTi mniSvneloba nervul invaziaSi. 

perinervuli invazia, rogorc zemoT aRvniSneT warmoadgens specifiur gzas 

avTvisebiani ujredebis organos gareT gavrcelebisa da moiazreba erT-erT 

mniSvnelovan faqtorad pankreasis simsivnis lokaluri recidivisa rezeqciis 

Semdeg. raRaTqmaunda pni agreTve gulisxmobs tkivilis sindroms, romelic 

aReniSnebaT pankreasis simsivniT daavadebul pacientTa umetesobas.  

sadReisod navaraudevia perinervuli invaziis ganviTarebis 3 meqanizmi: 

pni-is meqanikuri koncefcia moicavs kibos ujredebis penetracias mkvrivi 

desmoplaziuri simsivnuri qsovilidan nazi konsistenciis perinervul mikro-

garemoSi. 

meore koncefcia gulisxmobs kibos ujredebis swrafvas sisxlisa da limfuri 

momaragebiT mdidar perinervul qsovilSi, hipoqsiuri da sakvebi nivTierebebiT 

Raribi simsivnuri qsovilidan. 

mesame neirotrofuli koncefcia dafuZnebulia im faqtze rom, rigi neiro-

specifikuri molekulebisa romelnic gamoiyofa perinervuli qsovilis mier, 

warmoadgens qimio-atraqtiul nivTierebas kibos ujredebisaTvis da 

SesaZlebelia swored es iyos mizezi maTi intensiuri invaziisa perinervul 

qsovilSi. 

miuxedavad sxvadasxva dakvirvebebisa romlebic mxars uWeren aRniSnul 

koncefciebs, molekuluri meqanizmebi da faqtorebi romlebic CarTulni arian 

pda-is ujredebis pni-Si sadReisod cnobili ar aris. 
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Cven aq warmovadgineT axali pankreasis kibos pni-s modeli, ex-vivo midgomiTa 

da 3 sxvadasxva pankreasis kibos ujreduli xazis gamoyenebiT. dadginda rom, 

virTagvas nervebi inarCunebdnen TavianT morfologias 3 kviraze meti 

xangrZlivobiT standartuli ujreduli kultivirebis pirobebSi. ufro metic, 

perinervuli ujredebi (fibroblastebi) gamoirCeodnen maRali 

sicocxlisunarianobiT da proliferaciis unariT. Cveni Sedegebi amas garda 

amtkicebs rom, nervebis qseno-warmoSoba ar abrkolebda kibos ujredebis 

maTSi invaziisa da migraciis intensivobas, Sesabamisad SeiZleba davaskvnaT 

rom kibos ujreTda da nervebis urTierTqmedeba ar aris damokidebuli 

organizmul saxesxvaobaze. 

Cven davadgineT rom ARHGDIß–is, KIF14-isa da MAPRE2–is eqspresiis 

cvlilebebi dakavSirebulia pankreasis kibos perinervul invaziasTan. rogorc 

sCans ARHGDIß–s eniWeba specifiuri roli pankreasis kibos pni-Si, gansxvavebiT 

KIF14 isagan, romelic ufro monawileobs rogorc bazalur aseve perinervul 

invaziaSi am avTvisebiani daavadebis dros. MAPRE2–s monawileoba pankreasis 

kibos pni-Si, ganisazRvreba citoskeletaruli cilebis organizaciis 

dabrkolebiT. aRniSnuli cilebis molekuluri da funqciuri Tvisebebis 

dadgenam ganamtkica Cveni eqsperimentuli midgomis saimedooba. am genebis, 

rogorc Terapiul samizneT gamoyenebam savsebiT SesaZlebelia gamoiwvios 

perinervuli invaziis blokireba rac samomavlod SesaZloa gaxdes imedis 

momcemi Terapiuli midgoma pankreasis kibos mkurnalobis dros.  

dRemde SemuSavebul pni modelebs axasiaTebT Semdegi uaryofiTi mxareebi: 

isini ZiriTadad danergilni arian laboratoriuli Tagvebis organizmSi da 

Cveni modelisgan gansxvavebiT xasiaTdebian mniSvnelovnad didi variabelobiT, 

romelTa standartizacia praqtikulad SeuZlebelia. 

Cveni pni-is modeli warmoadgens gamosadeg, standartizirebul meTods nervul 

invaziasTan dakavSirebuli faqtorebis identifikaciisaTvis da xels uwyobs am 

fenomenis ukeTes gaanalizirebas. 
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