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Semoklebebi 

PCa  _ prostatis adenokarcinoma; 

T  _ testosteroni; 

DHT  _ dihidrotestosteroni; 

E2  _ estradioli; 

P                     -   progesteroni 

PSA  _ prostatospecifiuri antigeni; 

PIN                 -  prostatis inTraepiTeluri neoplazia  

DHEA  _ dehidroepiandrosteroni; 

DHEA-S _ dehidroepiandrosteron sulfati; 

ACTH  _ andrenokortikotropuli hormoni 

ASD  _ androstendioli; 

HPA  _ hipoTalamur-hipofazur-Tirkmelzeda jirkvlis sistema; 

CRM  _ kortikotropinmaproducirebeli hormoni; 

17α-OH-P _ 17α-OH-progesteroni; 

LHRH  _ maluTeinizirebeli hormonis mastimulirebeli 

           faqtori (rilizing hormoni); 

G-6-PDG _ glukozo-6-fosfatdehidrogenaza; 

c.S.n.  _ centraluri SeuRebavi nawili. 

GnRH             – gonadotropuli hormonis rilizing faqtori                 

LHNNNN  N  –NNNmaluTenizirebeliNhormoni                           NNNNN 

FSHNN     N–NNNfolikulomastimulirebeliNhormoni                               

          2,3 DPG – difosfoglicerinis mJava 

          G6PD - glukozo-6-fosfatdehidrogenaza 

          NADP – nikotinamidadenindinukleotidfosfati 

          (NADPН –aRdgenili forma) 

          G-SH – G –SS-G – aRdgenili da daJanguli forma glutaTionis 

5-α-R1mRNA  - 5- α reduqtazas I tipis izoenzimis m-rnm 

5-α-R2mRNA  - 5- α reduqtazas II tipis izoenzimis m-rnm 
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Sesavali 
 
 
Temis aqtuqloba: 
 

     
    prostatis simsivneebi erT-erT yvelaze farTod gavrcelebul 

daavadebebad iTvleba. xolo, prostatis kibos mamakacTa onkologiur 

daavadebebs Soris gavrcelebis sixSiriT pirveli adgili ukavia.  

tradiciulad iTvleba, rom prostatis adenokarcinoma asakiani mamakacebis 

daavadebaa, Tumca statistika miuTiTebs winamdebare jirkvlis simsivneebiT 

daavadebuli 40-50 wlis mamakacebis raodenobis mkveTr zrdaze. miuxedavad 

sruli, kompleqsuri sadiagnostiko testebisa, romlebic sawyis etapzeve 

adgenen prostatis simsivnes, saqarTveloSi avadmyofTa did nawils 

daavadebis klinikuri gamovlenisas ufiqsirdebaT prostatis gavrcobili 

da metastazuri simsivne. 

    zemoTTqmulidan Cans, rom prostatis rogorc adreuli kibos 

diagnostikisa, aseve gavrcobili da metastazirebuli kibos mkurnalobis 

axali meTodebis SemuSaveba da maTi samedicino praqtikaSi danergva 

warmoadgens erT-erT aqtualur problemas Tanamedrove urologiaSi. 

    aqedan gamomdinare, mniSvnelovania prostatis simsivneebis  

progresirebadi kriteriumebis codna da amave dros aucilebelia 

kibospecifiuri biomarkerebis moZieba, romlebic uSualod daavadebis 

progresirebasTan asocirdeba. 

    literaturidan cnobilia, rom eriTrocitebi warmoadgenen im 

universalur models, romlebic saSualebas iZleva SevafasoT organizmSi 

paTologiebis dros ganviTarebuli homeostasis madestabilizirebeli 

procesebis intensivoba da moculoba. 
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kvlevis mizani 

 

 

  dagvedgina - eriTrocitebis struqturuli da ultrastruqturuli  

Ncvlilebebi prostatatis metastazirebuli adenokarcinomiT 

Ndaavadebul mamakacebSi.  

   

  gamogvevlina _ prostatatis metastazirebuli adenokarcinomiT  

Ndaavadebul mamakacebSi saTesle jirkvlebisa da Tirkmelzeda 

Njirkvlebis  Nsteroiduli hormonebis raodenobrivi cvlilebebi. 

 

 NCagvetarebina – plastikur Norqeqtomiamde da orqeqtomiis  

NSemdegNmiRebuli Sedegebis SedarebiTi analizi, rac daavadebis 

Npostoperaciuli NmimdinareobisaTvis damaxasiaTebeli kriteriumebis 

Ngamovlenisa da NSemuSavebis saSualebas iZleva da romelic  

NSesaZloa Ngamoyenebul iqnas Nmocemuli daavadebis Semdgomi 

Nprogresirebis Nprognozis TvalsazrisiT.   
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zemoT aRniSnuli miznis misaRwevad Cvens winaSe daisaxa 

Semdegi amocanebi 

 

   Segveswavla prostatis metastazirebuli adenokarcinomiT   

NNdaavadebul mamakacTa NsisxlisNSratSi steroiduli NNhormonebis:  

NNtestosteronis, progesteronis, Nestradiolis da 

NNmaTiNwinamorbedis - qolesterolis raodenobrivi cvlileba 

NNplastikiuri orqeqtomiidan  6 Tvis Semdeg.  

 

   Segveswavla prostatis metastazirebuli adenokarcinomiT  

NNdaavadebul mamakacTa NNNsisxlis SratSi Tirkmelzeda jirkvlis 

NNsteroiduli hormonebis NNNdihidroepiandrosteron sulfatis da 

NN17α-OH-progesteronis raodenobriviNN cvlileba plastikur 

NNorqeqtomiamde da plastikuri orqeqtomiidan 6 Tvis Semdeg.  

 

   sinaTlisa da eleqtronuli mikroskopis saSualebiT Segveswavla   

NNprostatis NNNmetastazirebuli adenokarcinomiT daavadebul 

NNmamakacTa eriTrocitebSi mimdinare struqturuli da 

NNultrastruqturuli cvlilebebi plastikur orqeqtomiamde da 

NNplastikuri orqeqtomiidan 6 Tvis Semdeg.  
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naSromis mecnieruli siaxle: 

 

pirvelad iqna Seswavlili: 
 

• sinaTlis mikroskopis saSualebiT prostatis metastazirebuli 

adenokarcinomiT daavadebul mamakacTa eriTrocitebis 

morfo/struqturuli maCveneblebis cvlileba plastikur orqeqtomiamde 

da mis Semdeg. 

 

• prostatis metastazirebuli adenokarcinomiT daavadebul mamakacTa 

eriTrocitebis morfologiuri suraTi eleqtronuli mikroskopis 

saSualebiT _ plastikur orqeqtomiamde da mis Semdeg 

 

• prostatis metastazirebuli adenokarcinomiT daavadebuli mamakacebis 

sisxlis SratSi Tirkmelzeda jirkvlis qerqis mier gamomuSavebuli 

steroiduli hormonebis dihidroepiandrosteron sulfatisa da 17α-OH-

progesteronis raodenobrivi cvlilebebis SesaZlo gamomwvevi 

meqanizmebi. 
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Tavi I. literaturis mimoxilva 

 

1.1 testosteroni da prostatis kibo 

 

    prostatis kibos paTogenezSi testosteronis rolis Sesaxeb 

informacia mravalferovania. prostatis kibos da testosteronis dones 

Soris urTierTdamokidebuleba araerTgvarovania da dRevandel samedicino 

praqtikaSi sxvadasxvagvarad vlindeba. amgvarad, aRniSnuli mimarTulebiT 

kvlevebi aqtualuri da mniSvnelovania. testosteronis metabolizmi 

umTavresad RviZlSi xorcieldeba, misi daSlis periodi ar aRemateba 

ramdenime aTeul wuTs. daSlis saboloo produqtia 17-ketosteroidebi. 

zrdasruliNNNmamakacisNNSardiTNgamoiyofaNerTN procentamdeN   ucvleliB 

testosteroniN[1].Ntestosteronis samizne organoa (anu testosteronis 

receptorebi aRmoCenilia) prostata. testosteroni aris plazmis umTavresi 

androgeni, romelic winamdebare jirkvlis zrdas inducirebs, miuxedavad 

amisa igi funqcionirebs rogorc prehormoni, kerZod prostataSi 

gamomuSavdeba fermenti 5α-reduqtaza, romelic testosteronSi axdens oTxi 

wyvili bmis gaxleCvas da dihidrotestosteronis warmoqmnas  (sur.1)  [2].   

dihidrotestosteroni ZiriTadi ujredSida androgenia da misi aqtivobis 

gaZliereba mianiSnebs prostataSi mimdinare cvlilebebze [3;4].N 

    siiterim da vilsonma gviCvenes (Siiteri P.K, Wilson J.D, 1970) rom 

dihidrotestosteronis aqtivoba prostatis keTilTvisebiani hiperplaziiT 

daavadebul pacientebSi 3-4-jer metia janmrTel mamakacebTan SedarebiT [5]. 

arsebobs Sromebi, romelTa mixedviTac prostatis keTilTvisebiani 

hiperplaziis qsovilSi dihidrotestosteronis koncentracia 4-6 gr-is 

odenobiTaa, maSin roca normaluri prostatis qsovilSi misi done 1-2 gr-s 

Soris meryeobs [6;7]. bolo drois gamokvlevebma aRniSnuli monacemebi 

seriozuli eWvis qveS daayena, radganac autofsiurma kvlevebma uCvena 

dihidrotestosteronis Semcvelobis mxriv ar arsebobs arsebiTi 

gansxvaveba normaluri prostatis da prostatis keTilTvisebiani 

hiperplaziis qsovilebs Soris [8;9]. 
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sur.1. plazmis testosteronis gardaqmnisa da ujredSi 

NNNNNNNNNdihidrotestosteronis (DHT) transportis gza [2] 
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    miuxedavad amisa, aRsaRniSnavia, rom prostatis keTilTvisebiani 

hiperplaziis SemTxvevaSi simsivnuri qsovilebis ujredebis birTvSi 

mniSvnelovnad gazrdilia dihidrotestosteronis receptorTa ricxvi [10].  

mTeli rigi Sromebidan SeiZleba gakeTdes daskvna, rom 

dihidrotestosteroni mniSvnelovani, magram arasakmarisi faqtoria 

proliferaciisaTvis, xolo sxva regulatoruli faqtorebi, maT Soris 

peptiduri zrdis faqtorebi, ki  aucilebeli pirobaa [11].  

   garda zemoT aRniSnulisa, prostatis zrda aseve damokidebulia 

bazaluri da stromuli (epiTeluri) ujredebis  balansze  da maT 

androgendamokidebulNmediatorebzeN[12].                                          

NNNcnobilia, rom androgenebis maqsimaluri produqcia aRiniSneba 25-35 

wlebSi. wlebis matebasTan erTad adgili aqvs hormonaluri aqtivobis 

TandaTanobiT daqveiTebas. Tumca aRsaRniSnavia isic, rom testosteronis 

done zog SemTxvevaSi SenarCunebulia 60-70 wlamde. aqve unda aRiniSnos 

isic, rom  am ukanasknelis Semcveloba kidev ufro metad qveiTdeba 80 

wlis asakSi. Sesabamisad, misi done sisxlSi Zalze dabalia.  

NNNNjanmrTel mamakacebSi yvelaze didi raodenobiT cirkulirebadi 

androgenia testosteroni, romlis 95% testikuluri warmoSobisaa, 

danarCeni 5%, ki modis androstendiolis periferiuli metaboluri 

gardaqmnis Sedegad miRebul testosteronze [2]. testosteronis 

koncentracia saTesle jirkvlis venaSi 75-jer metia, vidre 

periferiuliNNvenebisNNNNSratSiaNNNNaRmoCeniliNN[13]. (sur.2).NNNcnobilia, 

rom testosteroni sinTezirdeba aseve Tirkmelzeda jirkvalSi 

adrenokortikotropuli hormonis kontolis qveS [14]. swored es hormoni 

ganapirobebs plazmaSi testosteronis garkveuli raodenobiT arsebobas 

kastraciis Semdeg, romelic Tavdapirveli donis 1%-s Seadgens [2] (sur.3). 
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daNmetabolizmi [2] 
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     mkvlevarebis garkveuli nawili Tvlis, rom testosteronis 

raodenobis SemcirebiT SesaZlebelia prostatis kibos mkurnaloba. amgvari 

saxiT mkurnaloba SeiZleba efeqturi iyos, rogorc neoadiuvanturi 

Terapia – dasxivebamde, aseve garkveul SemTxvevebSi, rogorc adiuvanturi 

Terapia-qirurgiul mkurnalobisa da dasxivebis Semdgom [15]. 

eqsperimentulma kvlevebma prostatis kibos ujredul xazebSi uCvena, rom 

testosteronis damateba astimulirebs ujredebis proliferacias, Tumca 

es ar niSnavs imas, rom prostatis kiboian mamakacebSic muSaobs aRniSnuli 

meqanizmi [16]. amitom, imis mtkiceba, rom prostatis kiboiani mamakacebis 

mkurnaloba testosteroniT mavnebelia, ar aris safuZvliani. faulerisa da 

vaitmoris mier (Fowler JE, Whitemore Jr WF, 1981) Seswavlil iqna mamakacebi, 

romlebic  adre ar iyvnen namkurnalebi (arc plastikuri orqeqtomiiT da 

arc estrogenebiT). aRniSnul pacientebSi testosteroniT mkurnalobam 

gamoiRo sxvadasxva Sedegi. rac miuTiTebs, rom testosteroniT mkurnaloba 

garkveul kanonzomierebebs ar eqvemdebareba [17] daaxloebiT igive Sedegi 

iqna aRwerili arbraham morgentaleris statiaSic [18], romelic 

ganixilavda ra haginsis da hojis statias [1] miiCnevda, rom  prostatis 

kiboTi daavadebul pacientebSi mniSvnelovani iyo mJave fosfatazas 

gansazRvra. pacientebs romelTac yoveldRiurad ukeTdebodaT 

testosteron propionatis ineqcia aReniSnebodaT mJave fosfatazas  donis 

mkveTri meryeoba mkurnalobis ganmavlobaSic da mas Semdegac. aRniSnuli 

Sedegebi ar iyo sakmarisi imisTvis, rom gakeTebuliyo daskvna, TiTqos 

testosteroni aCqarebsNsimsivnuriNprocesisNprogresirebas. faulerma da 

vaitmorma TavianT gamokvlevebSi uCvenes, rom prostatis kibos SemTxvevaSi 

endogenuri testosteronis done ganapirobebda ujredebis maqsimalur 

stimulacias,N ise rom hormonis donis Semdgomi mateba iwvevdaN Nsimsivne-

zeNminimlurNbiologiurNefeqtsN[17].                                                
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sur. 3. prostatis zrdis faqtorebis sqematuri gamosaxuleba [2]  

NNNNNNNNNNNNGnRH – gonadotropuli hormonis rilizing faqtori    

NNNNNNNNNNNNLHRH – maluTenizirebeli hormonis rilizing faqtori     

NNNNNNNNNNNNLHNNNNN–NNNmaluTenizirebeliNhormoni                           

NNNNNNNNNNNNFSHNNNN–NNNfolikulomastimulirebeliNhormoni                       

NNNNNNNNNNNNACTH     –     adrenokortikotropuli hormoni                   

NNNN 
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telokenisa da Tanaavtorebis mier (Teloken et al, 2005) Seswavlil iqna  

damokidebuleba SratSi testosteronis donesa da prostatis kibos 

parametrebs Soris. dadgenil iqna, rom pacientebs, romelTac hqondaT  

testosteronis dabali done, radikaluri retropubikuri 

prostateqtomiisas ufro xSirad aReniSnebodaT pozitiuri qirurgiuli 

sazRvrebis arseboba [19]. Tumca aRniSnuli urTierTdamokidebuleba 

(testosteronis dabali done da cudi klinikuri gamosavali) saWiroebs 

damatebiT, xangrZliv prospeqtul kvlevebs.                            N 

    harperisa da Tanaavtorebis mier (Harper et al, 1987) NSeiswavlil iqna 

steroiduli hormonis koncentraciis urTierTdamokidebuleba pacientis 

prognozTan da prostatis kibos greidTan. kvlevaSi gaTvaliswinebuli iyo 

Semdegi parametrebi: simsivnis pirveladi stadia, metastazirebis statusi, 

asaki, plazmaSi hormonis koncentracia da glisonis greidi. 

metastazirebul pacientebSi gaTvaliswinebuli iyo agreTve zrdis 

hormonis maCveneblebi. ar iqna nanaxi mniSvnelovani sxvaoba  romelime 

hormonis maCvenebelSi glisonis greidis zrdasTan urTierTdamoki-

debulebaSi, magram pacientebis asaki, romelTac aReniSnebodaT  glisonis 

greidi xuTi, iyo sarwmunod dabali.  [20].     NNN   N   

     hofmanma TanamSromlebTan erTad gamoavlina (Hoffman et al, 2000) rom 

arsebobs  biofsiis Semdgom, adenokarcinomis  da maRali greidis simsivnis 

gamovlenis sixSiris maRali riski im pacientebSi, romlebsac sisxlis 

SratSi daudgindaT Tavisufali testosteronis dabali done. sapirispiro 

damokidebuleba gamovlenil iqna testosteronis donesa da glisonis jams 

Soris [21], Tumca ar aris garkveuli aRniSnuli urTierTdamokidebulebis 

paTofiziologia. 

N  fridlendma da Tanaavtorebma (Freedland et al, 2007) Seiswavles 

urTierTdamokidebuleba simsuqnesa da prostatis kibos ganviTarebas 

Soris. amJamindeli monacemebiT simsuqne asocirebulia araagresiuli kibos 

arsebobis Semcirebul, magram agresiuli kibos arsebobis momatebul 

riskTan, rac SesaZlebelia erTi mxriv, eqimebisgan gamomdinareobdes, 

vinaidan saTanadoT ar xdeba aRniSnuli pacientebis kvleva (PSA-s dabali 

done da didi zomis prostata ufro araakuratuls xdis biofsiis 

 15



Catarebas prostatis kibos aRmosaCenad). aseTi urTierTdamokidebulebis 

biologiuriNmizezebiNNNmultifaqtorulia,NmsuqaniNmamakacebisNtestoster-

onisNdabaliNdone,NrogorcNCansNarisNyvelazeNufroNaxsnadiNfaqtoriN[22].        

NNNNianom da TanamSromlebma (Yano et al, 2007) warmoadgines TavianTi 

kvlevebis Sedegebi, sadac 420 iaponel mamakacSi Seswavlil iqna 

urTierTdamokidebuleba testosteronis donesa da prostatis biofsiis 

Semdeg adenokarcinomis gamovlenis risks Soris [23]. pacientebSi, 

romelTac auRes prostatis kibos dasadgenad rva-rva bioptati, Seswavlil 

iqna sawyisi testosteronis done. aRmoCnda, rom testosteronis sawyis 

donesa da prostatis kibos gamovlenas Soris urTierkavSiris arseboba iyo 

umniSvnelo. Seswavlil iqna aseve pacientebi, romelTa sisxlis SratSi  

totaluri PSA-s done iyo naklebi 10 ng/ml-ze. pacientebs, romlebsac 

daudgindaT prostatis kibo testosteronis done hqondaT mniSvnelovnad 

maRali, vidre keTilTvisebiani simsivneebiT daavadebul mamakacebs. aqve 

unda aRiniSnos isic, rom prostatis kibos mqone pacientebSi, romelTa 

glisonis jami iyo 7-dan 10-mde gamovlinda testosteronis dabali done, im 

pacientebTanNSedarebiT,NromelTaNglisonisNjamiNiyoN≤N6-zeN[23].    

    John Hopkins Medical institute-Si mkvlevarebis mier Seswavlil iqna 40 wlis 

ganmavlobaSi 759 pacienti, romelTagan 111-s daudginda prostatis kibo. am 

pacientebSi Tavisufali testosteronis done sisxlSi, romelic aris 

biologiurad aqtiuri da romelic SeiZleba iqnas gamoyenebuli prostatis 

qsovilis mier iyo asocirebuli prostatis kibos ganviTarebis maRal 

riskTan [24].   

    ronald rosma (R.K. Ross, 1997) Tavis kvlevebSi uCvena, rom janmrTel 

axalgazrda afroamerikelebSi testosteronis done 15%-iT maRalia, vidre 

TeTrkanianebSi. avtoris azriT, sxvaoba ar aris didi, magram Tu 

gaviTvaliswinebT, imas rom prostatis kibos gamovlenis albaToba swrafad 

izrdeba asakTan erTad, 15%-iT metma testosteronma SeiZleba gamoiwvios 

70-80%-iT ufro maRali riski prostatis kibos gamovlenisa Savkanian 

mamakacebSi TeTrkanianebTan SedarebiT [25].                               

    Seswavlil iqna testosteronis raodenoba prostatis adenokarcinomiT 

daavadebuli mamakacebis sisxlis SratSi orqeqtomiamde [26] da orqeqtomiis 

Semdeg [27]. aRmoCnda, rom orqeqtomiamde yvela steroiduli hormonis, maT 
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Soris testosteronis raodenoba mniSvnelovnad momatebuli iyo. rac 

Seexeba plastikuri orqeqtomiis Semdgom mdgomareobas sisxlis SratSi 

testosteronis,NprogesteronisNdaNestradiolisNdoneNmniSvnelovnadNiyoN 

Semcirebuli.                                                                      

NNNNluiji mearinim TanaavtorebTan erTad (Luigi Mearini et al, 2008) Seiswavla 

prostatis keTilTvisebiani hiperplaziis da prostatis kibos mqone 128 

pacienti, raTa daedgina warmoadgenen Tu ara sisxlis Sratis hormonebi 

markerebs prostatis daavadebis ganviTarebisaTvis. Sefasebul 

iqnaNtestosteronis,NfolikulomastimulirebeliNNhormonis,NmaluTenizir-

ebeliNhormonisNdaNprolaqtinisNdonisNkorelaciaNdaavadebasTan.Ndadginda, 

rom testosteronis koncentracia iyo mniSvnelovnad ufro dabali 

prostatis kiboian mamakacebSi, vidre prostatis keTilTvisebiani 

hiperplaziis mqoneebSi. garda amisa, testosteroni iyo mniSvnelovnad 

ufro dabali prostatis kibos Sors wasuli formis SemTxvevaSi, vidre 

organo Semofargluli daavadebis dros [28]. aRniSnuli kvleviT gakeTda 

daskvna, rom prostatis kibo xSirad asocirebulia Sratis testosteronis 

dabal koncentraciasTan. 

    sofikerim da Tanaavtorebma (Sofikerim et al, 2007) 211 pacientSi, romelTac 

kiboze eWvis gamo gaukeTdaT prostatis biofsia, Seiswavles sisxlis 

Sratis testosteronis, Tavisufali testosteronis, maluTenizirebeli 

hormonis (LH) da folikulomastimulirebeli hormonis (FSH) doneebis 

roli prostatis kibos winaswar gansazRvraSi. saSualo asaki mTels 

jgufSi iyo 64 weli, xolo PSA-s saSualo done -  9.23 ng/ml. 211 

pacientidan 69-s (32.7%) daudginda prostatis kibo, romelTac Sratis 

totaluri testosteronis done hqondaT dabali prostatis 

keTilTvisebiani hiperplaziiT daavadebul pacientebTan SedarebiT. (pkh; 405 

vs. 450.5 ng/dl; p=0,013).  dadgenil iqna isic, rom Sratis FSH hqondaT 

mniSvnelovnad ufro maRali prostatis kiboian mamakacebs, vidre 

prostatis keTilTvisebiani hiperplaziis mqoneebs (7.65 vs. 6.06 mIU/ml). 

mniSvnelovani gansxvaveba LH-is SemTxvevaSi nanaxi ar iqna [29]. 

    pacientebs, romelTac hqondaT SratSi Tavisufali da totaluri 

testosteronis normaluri (9ng/ml da 300ng/ml)  da dabali done, ufro 

maRali sixSiriT gamouvlindaT prostatis kibo, im pacientebTan SedarebiT, 
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romlebsac sisxlis SratSi hqondaT androgenebis maRali koncentracia: 

40.8% (40/98) vs 25.6% (29/113) (p=0.021) da 48.6% (18/37) vs 29.3% (51/174), (p=0.023). 

Sedegebis analizma uCvena, rom arcerTi hormoni ar avlens mniSvnelovan 

sxvaobas prostatis kibos winaswar diagnostirebaSi.  

    miuxedavad imisa, rom testosteroni ZiriTadi hormonia, romelic 

aregulirebs winamdebare jirkvlis zrdas da funqcionirebas. bolo 

droindelma gamokvlevebma win wamowia aseve estrogenebis roli prostatis 

kibos progresirebaSi, radgan prostataSi dadasturda estrogenebis 

receptorTa arseboba. dadgenilia, rom prostatis epiTeluri ujredebi 

estradiolis sinTezs axorcieleben testosteronidan an moipoveben mas 

sisxlis saerTo wrebrunvidan. DHT-is da E2 – is mudmivi zemoqmedeba iwvevs 

epiTeluri ujredebis proliferaciisa da regeneraciis gaZlierebas da 

xels uwyobs prostatis intraepiTeluri neoplaziis (PIN) Camoyalibebas, 

sabolood ki – prostatis kibos. miCneulia, rom mxolod estrogenebi ar 

aris sakmarisi avTvisebiani simsivnis ganviTarebisaTvis. naCvenebia, rom 

estrogenuli receptoris signalis cvlileba testosteronis momatebul 

raodenobasTan erTad TagvebSi iwvevda prostatis hiperplazias da 

prostatis kibos [30]. 

    Seswavlil iqna 5-α reduqtazas I da II izoenzimebis eqspresiis done da 

ujredspecifikuri eqspresia. prostatis keTilTvisebiani hiperplaziis da 

prostatis kibos dros 5-α-R1mRNA eqspresirdeba ZiriTadad epiTeluri 

ujredebidan, xolo mcire nawili-stromuli ujredebidan, maSin roca 5-α-

R2mRNA eqspresirdeba rogorc epiTeluri, ise stromuli ujredebidan. 

aRmoCnda, rom normaluri prostatis yvela zonidan 5-α-R1 da 5-α-R2 mRNA –s 

eqspresia iyo daaxloebiT erTnairi. prostatis keTilTvisebiani 

hiperplaziis qsovilSi 5-α-R1 da 5-α-R2  mRNA –s eqspresia iyo 

mniSvnelovnad gazrdili, normalur prostatasTan SedarebiT. prostatis 

kibos dros 5-α-R1mRNA eqspresia iyo ufro maRali, vidre normalur da 

hiperplazirebul prostataSi, xolo 5-α-R2 mRNA –s eqspresia 

statistikurad ar gansxvavdeboada normaluri prostatis sxvadasxva 

zonidan eqspresirebuli  5-α-R2 mRNA-gan.  5-α reduqtazas izoenzimebis 

eqspresiis gazrda  SeiZleba TamaSobdes mniSvnelovan rols prostatis 
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keTilTvisebiani hiperplaziis da prostatis kibos paTogenezSi [31].    

NNNNaRniSnuli kvlevebidan gakeTda daskvna, rom testosteronis donis 

mixedviT Znelia vimsjeloT prostatis kibos ganviTarebis riskze. 
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1.2 eriTrocitebi normasa da paTologiis dros 
 

 

Tanamedrove onkologiis erT-erTi aqtualuri problemaa moZieba im 

maCveneblebisa, romlebic onkologiur avadmyofTa organizmis ZiriTad 

maxasiaTeblebs warmoadgenen. literaturaSi arsebuli monacemebis 

mixedviT aRniSnuli problemis gadasaWrelad erT-erT perspeqtiul 

mimarTulebas periferiuli sisxlis eriTrocitebis Seswavla warmoadgens 

[32], vinaidan martivi, iolad misaRwevi da advilad Sesaswavli 

eriTrocitis membrana erTi mxriv, SesaniSnavi modelia membranuli 

kvlevebis gansaxorcieleblad, xolo meores mxriv, realurad asaxavs 

simsivnuri paTologiebis dros homeostazis darRvevis fonze mimdinare 

cvlilebebs [33]. 

    eriTrocitebi maRalspecializirebuli ujredebia, romelTa ZiriTad 

funqcias warmoadgens Jangbadis gadatana qsovilebSi da qsovilebis 

metabolizmis Sedegad warmoqmnili naxSirorJangis da protonebis 

moSoreba. eriTrocitebs adamianis sisxlis ujredebs Soris yvelaze 

martivi struqtura gaaCniaT: isini SeiZleba warmovidginoT membraniT 

garSemortymul hemoglobinis xsnarad. hemoglobini eriTrocitebis 

ujredSida cilebis 98%-s Seadgens. sisxlis wiTel ujredebs ar gaaCniaT 

ujredSida organelebi: birTvi, mitoqondriebi, lizosomebi an goljis 

aparati [34]. 

    eriTrocitebs aqvs ormxriv Cazneqili diskos forma, maTi diametri 8 

mkm-ia. aseTi forma yvelaze metad xelsayrelia gazTa cvlisaTvis. garda 

amisa, eriTrocitebs aqvT drekadi membrana da Sesabamisad SeswevT 

deformaciis unari, rac Tavis mxriv ganpirobebulia eriTrocitebis 

membranis citoConCxis cilebis urTierTqmedebiT [35]. (sur.4). 

    eriTrocitebis membranis Semadgenloba sxva ujredebisagan 

mniSvnelovnad ar gansxvavdeba [37, 38]. eriTrocitebis plazmuri membrana 

Sedgeba lipiduri biSrisagan, romlis SemadgenlobaSic Sedis sxvadasxva 

integraluri da zedapiruli cilebi, glikolipidebi da glikopeptidebi 

[38, 39]. 
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sur 4. eriTrocitebi (normocitebi) [40] 
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eriTrocitebis membranaSi cilebi, ise rogorc lipidebi ganlagebuli 

arian araTanabrad. maT yofen or ZiriTad tipad: integralur da 

periferiul Ncilebad. integraluri cilebi pasuxismgebelia 

eriTrocitebSi anionebis transportze [41;42].  membranuli ATP-azebi 

agreTve warmoadgenen integralur cilebs. periferiuli cilebidan bevri 

ar aris identificirebuli. isini ukavSirdebian erTmaneTs lipiduri 

biSris zedapirze susti arakovalenturi kavSirebiT. 

    eriTrocitebis membrana Sedgeba speqtrinis da aqtinis msgavsi 

cilebisagan, romlebic aniWeben membranas garkveul drekadobas [43]. 

miCneulia, rom es ori cila warmoqmnis aqtin-miozinis msgavs struqturas 

[44, 45]. ris gamoc membranis SigniTa mxareze warmoiqmneba bade, romelic 

uzrunvelyofs membranis elastiurobas. (sur.5). 

    eriTrocitebis raodenoba araTanabaria sqesis mixedviT: janmrTeli 

mamakacis 1mkl sisxlSi ≈ 4,6-6,2 milioni eriTrocitia, xolo qalebSi es 

maCvenebeli 4,2-5,4 milionia. cirkulaciaSi myofi sisxli jamSi 2,5×1013 

Seicavs. eriTrocitis sicocxlis xangrZlivoba 120 dRes Seadgens. dRis 

ganmavlobaSi maTi 1% icvleba – 1 wm-is ganmavlobaSi 2 milioni wiTeli 

ujredi Canacvldeba. axal wiTel ujredebs jer kidev gaaCniaT ribosomebi 

da endoplazmuri badis elementebi – maT retikulocitebi ewodebaT. isini 

sisxlis wiTeli ujredebis 1% -s Seadgenen [34]. 

   gamovlenil iqna, rom eriTrocitebis warmoqmna (eriTropoezi) 

eriTropoetiniT regulirdeba. igi 166 aminomJavuri naSTis Semcveli 

glikoproteinia, molekuluri woniT 34 kd. es aris hormoni – zrdis 

faqtori, romelic aucilebelia eriTroiduli ujredis ganviTarebisaTvis 

[36]. eriTropoetini umTavresad TirkmelebSi sinTezirdeba, misi funqciaa 

SeinarCunos eriTrocituli masis ZiriTadi cvla (imisda mixedviT rogoria 

organizmis moTxovna O2  – is mimarT). eriTropoetinebis gamoTavisufleba 

xdeba specialuri meqanizmebiT  da damokidebulia O2  – is Semcvelobaze 

Tirkmlis qsovilSi. Jangbadis naklebobis dros igi gamoiyofa sisxlis 

mimoqcevis sistemaSi, saidanac xvdeba Zvlis tvinSi, aq igi specifikuri 

receptorebis saSualebiT urTierTqmedebs eriTrocitebis winamorbed 

ujredebTan. 

 

 22



 

 

 

 

 

sur.5 eriTrocitebis membranis struqtura. [36] 
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gamovlenil iqna eriTrocitebis winamorbedi ujredebis ori tipi: 

eriTropoetinTan moreagire aalebadi erTeuli-eriTroidi da eriTrocitis 

ufro gviandeli winamorbedi – romelsac koloniis warmomqmneli 

eriTroidebi ewodebaT. es ukanaskneli dasawyiss aZlevs proeriTroblasts 

– eriTroiduli ujredis yvelaze adreul winamorbeds. 4-5 mitozuri 

gayofisa da saTanado morfologiuri cvlilebebis Semdeg 

proeriTroblasti gardaiqmneba mwife ubirTvo eriTrocitad, romelic 

cirkulirebs periferiul sisxlSi 90-120 dRis ganmavlobaSi, Semdeg ki 

eliminirdeba elenTaSi an retikulo-endoTeluri sistemis sxva 

struqturebSi [36]. 

    rogorc ukve aRvniSneT, momwifebul eriTrocits ara aqvs birTvi, 

ribosomuli aparati, mitoqondriebi, ar SeuZlia ganaxorcielos nukleinis 

mJavebis da lipidebis sinTezi, amave dros, retikulocitebi Zalian aqtiuri 

cilis sinTeziT xasiaTdebian. retikulocitebi sisxlis cirkulaciaSi 

moxvedrisas 24 sT-is ganmavlobaSi TandaTanobiT kargaven ujredSida 

organelebs (ribosomebs, mitoqondriebs da a.S.) [34]. gardaiqmnebian 

eriTrocitebad da kargaven cilis sinTezis unars, magram isini 

metabolurad mainc aqtiurebi rCebian: normaSi eriTrocitis energiis 

erTaderT wyaros warmoadgens glukoza. glukozis gareSe eriTrocoti 

kvdeba [36], ris gamoc grovdeba methemoglobini da daJanguli glutaTioni. 

energias moklebuli eriTrociti gadaiqceva eqinocitad, sferocitad, ris 

Semdegac ganicdis osmosur liziss. glukozis metabolizmi ori gziT 

mimdinareobs: 1) embden - meierhofis gziT da 2) glukozomonofosfaturi 

gziT (sur. 6).  

    embden - meierhofis gziT glukoza katabolizdeba piruvatamde an 

laqtatamde. energiis ZiriTadi raodenoba sabolood Rebulobs 

makroenerguli fosfatis da ATP-is saxes, romelic generirebs koenzimebis 

gardaqmnas. aRadgens methemoglobins hemoglobinad [36]. rac Seexeba 

glukozomonofosfatur gzas, iTvleba, rom am gziT ujredSi gamoiyeneba  
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sur 6. eriTrocitebis metabolizmis gzebi. NAD – nikotinamidadenin- 

NNNNNNNNNNdinukleotidi [36] 

          2,3 DPG – difosfoglicerinis mJava 

          G6PD - glukozo-6-fosfatdehidrogenaza 

          NADP – nikotinamidadenindinukleotidfosfati 

          (NADPН –aRdgenili forma) 

          G-SH – G –SS-G – aRdgenili da daJanguli forma glutaTionis 
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10%-ani glukoza. aRniSnuli gzis mTavar funqcias warmoadgens NADPH-is 

warmoqmna. es koenzimi aucilebelia glutaTionis aRdgenil formaSi 

SesanarCuneblad.  aRniSnuli reaqcia asrulebs yvelaze mniSvnelovan 

rols eriTrocitis dacvaSi JangviTi dazianebisagan. 

    garda zemoT aRniSnuli ori gzisa, eriTrocitebi floben sxva 

substratebis metabolizmis unars. kerZod: heqsozis, fruqtozis, laqtozis, 

galaqtozis [46]. eriTrocitebs aqvT unari agreTve energia awarmoon 

nukleozidebisagan, iseTi rogoric aris inozini. eriTrocitebi Seicaven 

fermentebs, romlebic akatalizeben garkveuli nukleotidebis da 

nukleozidebis gardaqmnas [47]. 

    eriTrocitebis energetikuli SesaZleblobebi dakavSirebuli aris 

ferment-glukozo-6-fosfat-dehidrogenazas aqtivobasTan. ujredebis 

momwifebasTan erTad ferment -glukozo-6-fosfat-dehidrogenazas aqtivoba 

mcirdeba, xolo daberebul eriTrocitebSi saerTod ar fiqsirdeba [48]. 

defeqtur eriTrocitebSi aRdgenili glutaTionis koncentracia 

Semcirebulia, xolo daJangulis momatebuli [49]. Tumca saerTo masa 

glutaTionisa Semcirebulia, rac rogorc Cans dakavSirebulia 

eriTrocitebidan didi raodenobiT glukozo-6-fosfat-dehidrogenazas 

gamosvlasTan. 

    normaSi eriTrocitebi iyeneben ra glukozo-6-fosfat-dehidrogenazas, 

xarjaven glukozas pentozofosfaturi gziT [50]. defeqtur ujredebSi 

Tanafardoba NADPH/NADP+  Zalian mcirea, amitom glukozis utilizaciis 

siCqare pentozofosfaturi gziT aseT eriTrocitebSi maqsimaluria [51]. 

normalur eriTrocitebSi SeiZleba mniSvnelovnad daCqardes pentozo-

fosfaturi gzis siCqare, maSin roca paTologiur eriTrocitebs SeuZliaT 

mxolod umniSvnelod daaCqaron es procesi. aRiniSneba maTi mxolod 

umniSvnelo aqtivacia [52]. 

    cnobilia, rom eriTrocitebis formisa da zomis gaTvaliswinebiT 

SesaZlebeli gaxda maTi klasifikacia, romlis sxvadasxva variantebi 

arsebobs. (sur.7). 
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sur.7 eriTrocitebis morfologiuri suraTis anomaliebi [36] 
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    makrocitebi  didi zomis ujredebia. arCeven mis or formas: mrgvals da 

ovalurs. isini gvxvdeba makrocituli anemiebis, B12  vitaminis da folis 

mJavas deficitis dros da sxva. 

    mikrocitebi  patara zomis ujredebia, maTSi cSn mkafiod aris 

gamoxatuli. gvxvdeba ZiriTadad Talasemiis dros. 

    eqinocitebi – garegnulad isini “zRvis zRarbs” mogvagoneben. gvxvdeba 

uremiis, kuWis kibos, sxvadasxva lokalizaciis avTvisebiani simsivneebis 

dros. 

    akantocitebi – FfoTlismagvari, varskvlaviseburi ujredebia. gvxvdeba 

iseTi iSviaTi autosomur-recesiuli paTologiis dros, rogoricaa 

abetalipoproteinemia - am dros xdeba cximis akumulacia nawlavis 

ujredebSi. garda amisa, akantocitebis raodenoba momatebulia RviZlis 

alkoholuri dazianebisas da sxv. 

    poikilocitebi – sisxlSi Cndeba sxvadasxva formisa da zomis 

eriTrocitebi fragmentebis saxiT. isini vlindeba damwvrobis, 

memkvidreobiTi poikilocitozis, Talasemiebis, rkinadeficituri, 

megaloblasturi anemiebis, mielodisplaziebis da avTvisebiani simsivneebis 

dros. 

    samiznismagvari ujredebi (kodocitebi). isini aRiniSneba RviZlis 

daavadebebis, C, D, E hemoglobinopaTiebis, Talasemiebisa da 

rkinadeficituri anemiebis dros. 

    Sizocitebi – fragmentirebuli ujredebi, gaaCnia sxvadasxva forma, 

gvxvdeba nebismieri etiologiis mqone mikroangiopaTuri hemolizuri 

anemiebis dros. 

    namgliseburi ujredebi (drepanocitebi) gamovlenilia 

hemoglobinopaTiebis dros. 

    cremlismagvari ujredebi – dakriocitebi, gvxvdeba mieloiduri 

metaplaziis, mieloptazuri anemiebisas (roca simsivnuri zrdis gamo 

Sesustebuli an darRveulia Zvlis tvinis funqcia. 

    stomatocitebi – maT normaluri eriTrocitebisaTvis damaxasiaTebeli 

cSn –is nacvlad gamoxatuli aqvT napralisebuli saxecvlileba. isini 
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gvxvdeba memkvidreobiTi sferocitozis, transfuziis Semdeg, 

mikroangiopaTiebis, avTvisebiani simsivneebis, koagulopaTiebis dros. 

    eriTrocitebis paTologiuri formebis gaCena SeiZleba ganpirobebuli 

iyos fermentul sistemaSi gamowveuli darRvevebiT. fermentuli sistema ki, 

Tavis mxriv, xels uwyobs gansazRvruli ionuri balansis SenarCunebas 

eriTrocitebsa da sisxlis plazmas Soris [53].  

    literaturidan cnobilia, rom eriTrocitebis CrdilebSi, samizne 

eriTrocitebSi, elifsoidur da zogierTi sxva saxis eriTrocitebSi 

funqciuri aqtivobis Semcireba ar aris dakavSirebuli “daberebis 

procesTan [54]. arsebobs sxvadasxva monacemi imis Sesaxeb, rom sisxlis 

wiTel ujredebs mravali funqciuri SesaZleblobebi gaaCniaT. maT erT-erT 

mniSvnelovan funqcias warmoadgens is, rom isini monawileoben sxvadasxva 

nivTierebebis adsorbciis procesSi [55]. garda amisa, eriTrocitebi 

garkveul rols TamaSoben organizmis imunur sistemaSi. literaturidan 

cnobilia, rom eriTrocitebis membranis saSualebiT gadaitaneba sxvadasxva 

biologiurad aqtiuri nivTierebebi, agreTve infeqciis gamomwvevi agentebi 

[56]. arsebobs monacemebi imis Sesaxebac, rom eriTrocitebs aqvT unari 

moaxdinon sxvadasxva biologiurad aqtiuri nivTierebebis metabolizmi   

[56‘] garda amisa, cnobilia, rom eriTrocitul ujredebs Soris arsebobs 

ujredSorisi kavSirebi - ~sakontaqto sistemebi~. ujredebs Soris kavSiri 

xorcieldeba membranis saSualebiT [57]. eriTrocitebi aqtiurad 

monawileoben: antigenebis, biologiurad aqtiuri nivTierebebis, 

glukokortikosteroidebis, infeqciuri antigenebis da wamlebis 

adsorbciasa da metabolizmis procesSi. eriTrocitebi axorcieleben 

nukleotidebisa da nukleozidebis transports, aneitraleben lipidebis 

zeJangur Jangvas da axdenen lizosomuri membranis stabilizacias. 

uzrunvelyofen mJava-tutovani balansis SenarCunebas, axdenen nivTierebaTa 

cvlis Sedegad miRebuli Sxamiani Sualeduri produqtebis detoqsikacias 

da a.S. eriTrocitebi aqtiur monawileobas iReben organizmis imunuri 

pasuxis CamoyalibebaSi. jer kidev 1981 wels wamoyenebul iqna hipoTeza 

eriTrocituli imunuri sistemis Sesaxeb [58]. eriTrocitebis zedapirze 

aRiniSneba peroqsidazuli aqtivoba. peroqsidaza lizosomuri fermentia, is 

aniWebs fagocitebs qilerul Tvisebebs [59]. amitom eriTrocitebs SeuZliaT 
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imoqmedon adhezirebuli antigenis mimarT, rogorc efeqtorulma 

ujredebma. amis gamo eriTrocitebi SeiZleba ganvixiliT rogorc 

supresorebi [60]. garda amisa, cnobilia, rom arsebobs ujredSorisi 

kavSirebi eriTrocitebsa da limfocitebs Soris [61].  damcvelobiTi 

Tvisebebi gansakuTrebiT mkveTrad aris gamoxatuli axalgazrda 

eriTrocitebSi. eriTrocitebis kidev erT Tvisebas warmoadgens is, rom 

isini pirvelebi aRiqvamen informacias garemo pirobebis cvlilebebis 

Sesaxeb. e.i. eriTrocitebs gaaCniaT receptoruli funqcia. isini miiReben ra 

pirvelad informacias, transportireben mas sinokardiokortalur zonaSi, 

xolo aqedan centraluri nervuli sistemis regulatorul centrSi [62]. 

    eriTrocitebs mniSvnelovani roli eniWebaT ujredSorisi kavSirebis 

sistemaSi. isini uzrunvelyofen organizmis adaptur SesaZleblobas 

garemomcvel areSi. nebismieri axali nivTiereba moiTxovs dacviT meqanizms, 

igi ujredul doneze aRmocendeba da ganapirobebs imunitetis Tavisebur 

formas. imunur sistemaSi monawileobs mocemuli sistemis yvela 

komponenti, xolo cvlileba ganisazRvreba molekulur doneze [63]. 

    eriTrocitebis zedapirze pasiurad adsorbirdebian sisxlSi arsebuli 

antigenebis didi raodenoba. praqtikulad yvela autoimunuri daavadebis 

dros eriTrocitebi warmoadgens antigenis gadamtansa da imunuri sistemis 

samiznes, romlis winaaRmdeg gamomuSavdeba sakuTari (auto) antisxeulebi. 

    eriTrocitebis zedapirze SeiZleba moxdes sxvadasxva tipis antigenebis 

adsorbcia. maT Soris aRsaRniSnavia e.w. individualuri specifikuri 

antigenebi – aloantigenebi. isini genetikurad determinirebuli 

struqturebia, maTi dajgufeba gansazRvravs organizmis biologiur 

individualobas saxeobis SigniT. eriTrocitebis zedapirze arsebobs 

aloantigenebis ramdenime mniSvnelovani sistema: eriTrocitebis jgufuri 

faqtoris sistema, rezus sistema; amJamad mniSvnelovan problemad rCeba 

eriTrocitebis da plazmis antigenebis erToblioba [64,65]. 

    amrigad, sisxlis da imunuri sistema warmoadgens erTian mTlian 

sistemas, rogorc struqturuli, aseve funqciuri TvalsazrisiT. aqedan 

gamomdinare, sisxlis sistemis gamokvleva metad sainteresoa 

klinicistebisaTvis. cnobilia, rom swored sisxlwarmomqmneli sistema 

uzrunvelyofs organizms imunokompetenturi ujredebiT [65]. 
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1.3 prostatis kibos klinikuri da morfologiuri klasifikacia 

 
 

    winamdebare jirkvlis kibo 70% SemTxvevaSi viTardeba prostatis 

periferiuli zonidan, 10-15% SemTxvevaSi -  centraluri zonidan, xolo 

danarCen SemTxvevaSi – gardamavali zonidan. umetes wilad daavadeba 

viTardeba 50 wlis zeviT, magram axalgazrda 30-dan 40 wlamde mamakacebis 

prostatis autofsiur masalaze Catarebulma gamokvlevebma gamoavlina 

latenturi kibos mikroskopuli kerebi. imis gamo, rom aseTi mikroskopuli 

simsivneebi Zalian nela izrdeba klinikurad daavadeba ar vlindeba. 

iTvleba, rom simsivnis moculoba miaRwevs ra 0,5 sm3 –s, is klinikurad 

mniSvnelovani xdeba da saWiroebs Sesabamisi mkurnalobis Catarebas. 

morfologiurad winamdebare jirkvlis simsivneebidan yvelaze ufro 

xSirad gvxvdeba epiTeluri simsivnis iseTi forma, rogoricaa 

adenokarcinoma. Tavad adenokarcinoma SeiZleba iyos sxvadasxva tipis: 

 wvrilacinuri 

 solidur-trabekuluri kibo 

 msxvilacinuri 

 endometruli tipis 

 kribrozuli 

 jirkvlovan-kistozuri 

 papilaruli adenokarcinoma 

 lorwoswarmomqmneli kibo 

    amJamad winamdebare jirkvlis histologiur klasifikaciaSi gamoiyeneba 

glisonis klasifikacia, vinaidan is kargad pasuxobs klinikis moTxovebs. 

glisonis klasifikacia damyarebulia simsivnis jirkvlovani struqturebis 

diferencirebis xarisxze da iyofa 5 gradaciad. [66] (sur.8)  

gradacia 1: simsivne Sedgeba mcire zomis erTgvarovani jirkvlebisagan  

NNNNNNNNNNNNNNmaTiNbirTvebis minimaluri cvlilebebiT. 

gradacia 2: simsivne Sedgeba jirkvlebis grovebisagan, romlebic jer  

NNNNNNNNNNNNNNkidev gayofilia erTmaneTisagan stromiT, magram  

NNNNNNNNNNNNNNerTmaneTTan axlos  mdebareoben. 
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sur.8 glisonis mixedviT prostatis histologiuri klasifikacia [66] 
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gradaciaN3:Nsimsivne Sedgeba sxvadasxva zomisa da agebulebis 

NNNNNNNNNNNNNjirkvlebisagan da rogorc wesi infiltrirebs stromasa da 

NNNNNNNNNNNNNgaremomcvel qsovilebSi 

gradaciaN4:Nsimsivne Sedgeba atipuri ujredebisagan da infiltrirebs 

NNNNNNNNNNNNNgaremomcvel qsovilebSi 

gradaciaN5:Nsimsivne warmoadgens aradiferencirebuli atipuri  

NNNNNNNNNNNNNujredebis fenas. 

    iSviaTi gamonaklisis garda prostatis kibos aqvs araerTgvarovani 

struqtura, amitom glisonis ricxvis dasaTvlelad ajameben  yvelaze 

ufro metad gavrcelebul gradaciebs. mag. (4+2), e.i. glisonis maCvenebeli 6-

is tolia. miRebuli ricxvi warmoadgens mniSvnelovan prognozul 

kriteriums, romelic saSualebas gvaZlevs vivaraudoT daavadebis 

progresirebis siswrafe, metastazireba da sicocxlis xangrZlivoba. (cxr.1) 

    winamdebare jirkvlis kibos mkurnalobaSi dakvirvebis taqtikis 

Sedegebis analizma gviCvena, rom im avadmyofebSi, romelTa glisonis 

maCvenebeli 4-ze naklebi iyo, simsivne metastazirebas ganicdida weliwadSi 

2.1% SemTxvevaSi, glisonis 5-dan 7-mde maCveneblis mqone avadmyofebSi – 

5.4%-Si, xolo 7-ze maCveneblebis mqoneebSi – 13.5% SemTxvevaSi. 

       TNM sistemis mixedviT arCeven adgilobrivad gavrcelebuli prostatis 

kibos oTx stadias T1 – dan (SemTxveviT aRmoCenili) T4 – mde (Cazrda 

mezobel organoebSi). [67] (sur.9) 

Tx    - ar dgindeba pirveladi simsivnis arseboba 

T1 – simsivne SemTxveviT aris gamovlenili winamdebare jirkvlis 

transureTruli rezeqciis an prostatospecifikuri antigenis gansazRvris 

Semdeg da ar iCens Tavs palpaciiT da ultrabgeriTi gamokvleviT. 

T1a – maRaldiferencirebuli kibo, romelic gamovlenilia winamdebare 

jirkvlis transureTruli rezeqciis Semdeg da moicavs rezecirebuli 

qsovilis 5%-s 

T1b – nebismieri simsivne, romelic gamovlenilia winamdebare jirkvlis 

transureTruli rezeqciis Semdeg, xasiaTdeba diferencirebis ufro 

dabali xarisxiT an moicavs rezecirebuli qsovilis 5%-ze mets. 

T1c – winamdebare jirkvlis arapalpirebadi kibo, vlindeba biofsiis dros. 

biofsiis Cveneba – PSA-s gazrdili done. 
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                                                                   cxrili 1.  

 

            klasifikacia glisonis gradaciis mixedviT [67] 
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      sur.9 prostatis kibos stadiebis sqematuri gamosaxuleba [68] 
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T2 – simsivne SemosazRvrulia winamdebare jirkvliT 

T2a – simsivne moicavs prostatis erTi wilis naxevars an 

naxevarze  naklebs 

T2b – simsivne moicavs prostatis erTi wilis naxevarze mets 

T2c -  simsivne moicavs prostatis orive wils 

 

T3 – simsivne scildeba prostatis kafsulis sazRvrebs 

T3a – simsivnis eqstrakafsuluri gavrceleba 

T3b – simsivne vrceldeba saTesle buStukebze 

T4 – simsivne invazirebs mezobel organoebSi 

 

N – regionuli limfuri kvanZebi 

Nx – metastazebi regionul limfur kvanZebSi ar ganisazRvreba 

N0 – regionul limfur kvanZebSi metastazebi ar aris 

N1 – aRiniSneba metastazebi regionul limfur kvanZebSi 

 

M – Soreuli metastazebi 

Mx – Soreuli metastazebi ar ganisazRvreba 

M0 – Soreuli metastazebi ar aris 

M1 – aRiniSneba Soreuli metastazebi  
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1.4 prostatis kibos gavrceleba, etiologia da paTofiziologia 

 

    prostatis kibo (pk) aris avTvisebiani simsivne, romelsac 

yovelwliurad sul ufro meti yuradReba eqceva, rac ganpirobebulia 

avadobis matebis swrafi tempiT, gansakuTrebiT xanSi Sesul mamakacebSi. 

rig qveynebSi gavrcelebis mixedviT prostatis kibo me-2-3 adgilzea 

filtvisa da kuWis kibos Semdeg, aSS-Si ki – pirvel adgilze. Tu 

mxedvelobaSi miviRebT imas, rom ekonomikurad ganviTarebul qveynebSi 

sicocxlis xangrZlivoba matulobs da mTels msoflioSi SeiniSneba 

mosaxleobis daberebisadmi tendencia, Sesabamisad izrdeba avadobac. 

amasTan prostatis kiboTi gamowveuli sikvdilianoba meore adgilzea 

filtvis kibos Semdeg [67]. 

    dasavleTis qveynebSi Catarebuli kvlevebis mixedviT mamakacTa 

mosaxleobis 30%-s SeiZleba  hqondes winamdebare jirkvlis mikroskopuli 

kibo. klinikuri ganviTarebis Taviseburebebis gamo simsivne SeiZleba didi 

xnis ganmavlobaSi ar gamovlindes da Tavi iCinos mxolod avadmyofebis 

10%-Si, Tumca prostatis kiboTi sikvdilis albaToba Semcirebulia 30%-mde 

[67]. aseve unda aRiniSnos, rom prostatis kibos gavrcelebas axasiaTebs 

mniSvnelovani geografiuli da eTnikuri ganxvaveba [67] (cxr.2).  

    rogorc cxr.2-dan Cans aRiniSneba prostatis kiboTi avadobis 

mniSvnelovani meryeoba, yvelaze maRali cifrebia aSS-Si, xolo yvelaze 

dabali – aziasa da afrikis qveynebSi. amasTanave gamovlenis mixedviT  

mniSvnelovani gansxvavebaa erTi qveynis farglebSi sxvadasxva eTnikur 

jgufebs Soris. magaliTad, daavadebis yvelaze maRali cifri 

registrirebulia aSS-Si Savkanian mamakacebSi (102 SemTxveva 100000 

mosaxleze), TeTrkanianebSi (60 100000 mosaxleze). Parkin Dile et al. (1992)  

monacemebiT Savkanian mamakacebSi, sacxovrebeli adgilis mixedviT, 

aRiniSneba prostatis kibos gamovlenas Soris gansxvaveba. ase, magaliTad 

SavkanianebSi, romlebic atlantaSi cxovroben 102 SemTxvevaa 100000 

mosaxleze, maSin roca los-anjelesSi  82 SemTxvevaa 100000 mosaxleze [67]. 
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                                                           cxrili 2.  

 

prostatis kibos gavrceleba 100000 mosaxleze msoflios N 

Nsxvadasxva qveynebSi [67] 
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ფინეთი 27.2

ახალი ზელანდია, არა მაორები 30.7

ჟენევა, შვეიცარია 36.3

ახალი ზელანდია, მაორები 39.8

ლოს-ანჯელესი თეთრკანიანები 44.3

შვეცია 44.4

აიოვა 46.3

იუტა 56.1

ჰავაი, თეთრკანიანები 59.7

ალმეიდა შავკანიანები.79.1

ლოს-ანჯელესი შავკანიანები 100.2
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    winamdebare jirkvlis kiboTi avadobis ricxvi aziisa da afrikis 

qveynebSi 100-jer naklebia vidre aSS-Si. magaliTad CineTSi 100000 

mosaxleze mxolod erTi avadmyofia. daaxloebiT aseTive maCvenebelia 

iaponiaSi (6.6 100000 mosaxleze) da alJirSi (2.0 100000 mosaxleze) da a.S. 

[67]. aRsaRniSnavia, rom Cinelebi da iaponelebi, romlebic aSS-Si cxovroben 

daavadebis sixSire mniSvnelovnad izrdeba [67]. 

    d. zariZis da Tanaavtorebis monacemebiT (1987w) winamdebare jirkvlis 

kiboTi daavadeba los-anjelesSi mcxovreb Cinelebs Soris 19.8 tolia, 

xolo havaize  - 28-is toli 100000 mosaxleze, e.i. 20-jer da ufro metad 

maRali, vidre CineTSi [67']. (cxr.3; cxr.4). igive Sefardebaa iaponel 

mosaxleobaSic. Nrostatis kiboTi avadoba iaponelebs Soris los-

anjelesSi 32.9 tolia, xolo havaize 34.4 100000 mosaxleze [67']. aRniSnuli 

dakvirvebebi miuTiTeben imaze, rom sxvadasxva rasebSi prostatis kiboTi 

avadoba mTlianobaSi dakavSirebuli ar aris genetikur faqtorebTan, 

aramed ganpirobebulia garemoTi da mosaxleobis cxovrebis wesiT [67']. 

    miuxedavad im didi sxvaobisa, romelic aRiniSneba prostatis kibos 

klinikuri formebis gamovlenaSi msoflios sxvadasxva qveynebSi, 

latenturad mimdinare kibos sixSire praqtikulad erTnairia yvela 

regionSi (zariZe d., boili p., 1987). amaze miuTiTebs sxvadasxva qveyanaSi 

Catarebuli gakveTis Sedegebi. latenturi kibo gakveTisas aReniSneba 

mamakacebis 10-15%-s, romlebic sxvadasxva mizezebiT daiRupnen, ufro 

xandazmul jgufebSi (75 weli da meti) misi sixSire 30-35%-ia [67].  

    80-ani wlebis bolos aRiniSna erTgvari naxtomi prostatis kiboTi 

avadobis zrdaSi, romelic TandaTan gautolda Cveulebriv maCveneblebs. 

daavadebis mkveTr zrdas bevri specialisti xsnis klinikur praqtikaSi 

simsivnuri markeris – prostatospecifikuri antigenis gamoyenebis 

danergviT. 2-3 wlis ganmavlobaSi aqtiuri skriningis pirobebSi 

gamovlenil iqna prostatis kibos yvela latenturi SemTxveva, ramac 

ganapiroba SemdgomSi avadobis Semcireba. 
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                                                            cxrili3 

 

 prostatis kiboTi avadoba eTnikur Cinelebs Soris sacxovrebeli   

NNNNNNN                        qveynis mixedviT [67] 
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                                                                  cxrili 4. 

 

prostatis kiboTi avadoba eTnikur iaponelebs Soris sacxovrebeli   

NNNNNNN                        adgilis mixedviT [67] 
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    prostatis kibos etiologiaSi zemoaRniSnuli monacemebis garda did 

rols TamaSobs bevri sxva faqtori, magaliTad avadmyofis asaki, 

organizmis hormonaluri statusi, dieta, sqesobrivi qceva, garemo 

faqtorebi da genetikuri Taviseburebebi.  

    asaki erT-erTi mTavari faqtoria, romelic did gavlenas axdens 

prostatis kibos ganviTarebaze. sayovelTaod cnobilia, rom daavadeba 

klinikuri gamovlinebiT iSviaTad gvxvdeba 50 wlamde asakis mamakacebSi 

(Kirby.R. 1997). asakis matebasTan erTad mkveTrad izrdeba daavadebis sixSire. 

winamdebare jirkvlis kibos mikroskopul kerebs naxuloben 50-dan 60 

wlamde asakis mamakacebis 30%-Si [67]. (cxr.5) 

    hormonaluri hipoTeza winamdebare jirkvlis kibos etiologiaSi 

warmoiSva didi xnis win, Hagins-is cnobili naSromis Semdeg [67]. 

dadgenilia, rom testosteroni da misi cnobili metaboliti 

dihidrotestosteroni aucilebelia prostatis normaluri zrdisa da 

ganviTarebisaTvis. Tumca praqtikulad ar arsebobs damajerebeli 

epidemiologiuri monacemebi pk-s hormonaluri hipoTezis mxardasaWerad. 

sainteresoa Long-is da Tanaavt. cnobebi (1990) [67]. iaponeli da holandieli 

mecnierebis mier Catarebul  kvlevaSi ver iqna nanaxi gansxvaveba 

hormonebis SemcvelobaSi pk-Ti daavadebulTa da sakontrolo jgufis 

mamakacebis sisxlSi [67]. Hill P. da Tanaavtorebi (1980) varaudoben, rom 

gansxvaveba evropelebisa da iaponelebis hormonaluri homeostazis 

cvlilebas Soris dakavSirebulia maTi kvebis TaviseburebebTan [67]. 

Hamalaisnen E.  da Tanaavtorebi (1984) Seiswavlidnen hormonaluri 

homeostazis cvlilebas mamakacebis or jgufSi, romlebic sxvadasxva 

doniT moixmardnen cxovelur cximebs, Sedegad daadgines, rom 

testosteronis Semcveloba plazmaSi mniSvnelovnad naklebi iyo im 

mamakacebSi, romlebic naklebad moixmardnen cxims [67]. 
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                                                           cxrili 5  

 

prostatis kiboTi avadoba asakTan damokidebulebiT 100000 kacze [67] 
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    gaCnda calkeuli cnobebi 5 -α reduqtazis mniSvnelobis Sesaxeb, Klein H 

da Tanaavtorebma (1988) uCvenes, rom simsivnuri qsovili xasiaTdeba 5 - α 

reduqtazis naklebad gamoxatuli aqtivobiT, vidre winamdebare jirkvlis 

normaluri qsovili da prostatis keTilTvisebiani hiperplazia. rogorc 

Cans, 5 - α reduqtazas nakleboba amcirebs prostatis kibos ganviTarebis 

risks, ris gamoc aris mcdeloba 5 - α reduqtazis inhibitorebis 

gamoyenebisa pk-s profilaqtikisaTvis [67]. es gamokvlevebi jer 

damTavrebuli ar aris. 

   winamdebare jirkvlis kibos etiologiaSi didi xania msjeloben 

prostatis kibosa da im sakvebi produqtebis miRebas Soris, romlebic 

mdidari iyvnen cxoveluri cximebiT (Aarmstrong et. al. 1975) [67], rig 

gamokvlevebSi ki es kavSiri ar damtkicda (Rohan T. et al, 1995) [67]. Tumca 

dadgenilia, rom prostatis kibos ganviTarebis riski matulobs 

maRalkaloriuli sakvebis moxmarebis SemTxvevaSi [67]. aRsaRniSnavia, rom 

prostatis kibo ufro xSiria msuqan mamakacebSi da SedarebiT iSviaTia im 

mamakacebSi, romlebic fizikur Sromas ewevian (Talamini R. et al, 1986) [67]. 

kvebis gavlena winamdebare jirkvlis kibos ganviTarebaze Teoriulad 

SeiZleba aixsnas Semdegnairad -  cnobilia, rom cximiani sakvebi aqveiTebs 

A vitaminis Sewovas, rac iwvevs ß karotinis donis Semcirebas sisxlSi. 

amasTanave iTvleba, rom ß karotini icavs organizms zogierTi avTvisebiani 

simsivnis warmoSobisagan. aziuri qveynebis kvebis racioni, sadac prostatis 

kibo yvelaze dabalia, Seicavs bevr A vitamins da mcenareuli warmoSobis 

estrogenebs, romlebic aneitraleben androgenebis zemoqmedebas 

winamdebare jirkvalze [67]. bolo wlebSi prostatis kibos sixSirem imata 

iaponiasa da CineTSi, varaudoben, rom es ganpirobebulia dasavluri dietis 

mzardi popularobiT [67]. aRsaRniSnavia, rom Rohan T., da Tanaavtorebi (1995 

weli) kanadaSi Catarebulma gamokvlevebma uCvena retinolis da ara ß 

karotinis damcavi roli prostatis kibos ganviTarebaSi [67]. rig 

gamokvlevebSi naCvenebia, rom A vitaminisa da ß karotinis moxmareba zrdis 
prostatis kiboTi daavadebis risks, ZiriTadad 70 welze meti asakis 

mamakacebSi (West D., et al. 1996) [67]. amrigad, rogorc moyvanili 
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monacemebidan Cans, erTiani azri kvebis racionis gavlenisa pk-s 

ganviTarebaze ar arsebobs. 

    genetikuri midrekilebis roli prostatis kibos ganviTarebaSi 

dadgenilia mravali specialistis mier. winamdebare jirkvlis kiboTi 

daavadebis riski daaxloebiT 2-3-jer metia im mamakacebSi, romelTa axlo 

naTesavebsac SedarebiT axalgazrda asakSi gamouvlindaT daavadeba. riski 

kidev ufro izrdeba, Tu prostatis kiboTi daavadebuli naTesavi erTze 

metia. kanadaSi Catarebuli kvlevebis mixedviT (Ihadirian P., et al, 1991) 

dadginda, rom prostatis kiboTi daavadebis riski 8-jer izrdeba im 

mamakacebSi, romelTa sisxliT naTesavebi iyvnen prostatis kiboTi avad [67].  

    ar dasturdeba mamakacebis sqesobrivi qcevebis mniSvneloba prostatis 

kibos etiologiaSi.     

    araerTxel ganixileboda sakiTxi keTilTvisebiani hiperplaziisa da 

prostatis kibos urTierTkavSiris Sesaxeb. aris Tu ara keTilTvisebiani 

hiperplazia prostatis kibos winamorbedi. Catarebuli histologiuri da 

epidemiologiuri kvlevebi winaaRmdegobrivia. ZiriTadi argumenti am 

hipoTezis winaaRmdeg is aris, rom kibo ufro xSirad viTardeba prostatis 

periferiuli zonidan, xolo keTilTvisebiani hiperplazia – 

gardamavalidan. garda amis, 1.5-24%-Si prostatis kibo da prostatis 

keTilTvisebiani hiperplazia gvxvdeba erTdroulad [67]. 
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1.5 prostatis pirveladad gamovlenili gavrcobili kibos mkurnaloba 

 

    winamdebare jirkvlis gavrcobil kibos miekuTvneba adgilobrivad 

gavrcobili simsivne (T3-T4), metastazebis mqone simsivne, an pirvelisa da 

meoris Serwyma. gavrcobili prostatis kibos mqone avadmyofebs utardebaT 

hormonoTerapia, romelic moicavs or saxis midgomas: monoTerapia 

(kastracia, estrogenoTerapia, antiandrogenebi) da kombinirebuli 

mkurnaloba, romelSic Sedis kastracia (qirurgiuli an medikamentozuri) 

antiandrogenebTan SexamebiT. mkurnalobis mizania maqsimaluri 

androgenuli blokadis Seqmna (mab). 

    prostatis kibo aris hormondamokidebuli simsivne, romelzec pirvel 

rigSi moqmedebs testosteroni. winamdebare jirkvlis ujredebSi 

testosteroni gardaiqmneba funqciurad ufro aqtiur androgenad 

dihidrotestosteronad. imisTvis, rom gavigoT prostatis kibos 

sawinaaRmdego Terapiis moqmedebis meqanizmi saWiroa gavarkvioT hormonebis 

urTierTqmedeba mamakacis endokrinul sistemaSi 

    testosteronis 95%-s gamoimuSavebs saTesle jirkvlebi, is 

producirdeba leidigis ujredebis saSualebiT adenohipofizis mier 

gamomuSavebuli maluTenizirebeli hormonis (LH) zemoqmedebis sapasuxod. 

maluTenizirebeli hormonis gamomuSavebis stimulacias axdens 

hipoTalamusis rilizing hormoni (LHRH) hormonebis Tanafardoba 

ganisazRvreba hipoTalamo-hipofizur-testikuluri sistemis mdgomareobiT 

(sur.10; sur.11). uaryofiTi ukukavSiris meqanizmis Tanaxmad, testosteronis 

donis daqviTebis dros hipoTalamusi gamoaTavisuflebs LHRH-s, romelic 

Tavis mxriv astimulirebs LH-s sekrecias, rac Sesabamisad ganapirobebs 

testosteronis gamomuSavebas da testosteronis donis momatebas, Sedegad 

mcirdeba LHRH-s gamoyofa hipoTalamusis mier. 
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sur.10   testosteronis produqcia. hipoTalamo-hipofizur-testikuluri    

NNNNNNNN                       NRerZi [67] 
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testosteroni (T)estradioli (E2)

pirobiTad I gza

     pregnelononi        qolesterolis sulfati
[Col-S] 
 

                                                                                      

sur. 11 Tirkmelzeda jirkvlis qerqSi androgenebis biosinTezis  

  

gamartivebuli sqema  [27] 

qolesteroli 
pirobiTad II 
gza 
pirobiTad III 
gza 
pirobiTad IV 
gza 

progesteroni [P]           17α-OH-pregnelononi      pregnenolonis sulfati                            
                                                                               
 

17α-OH-progesteroni

 4-androsten-3,17-dioni                 dehidroepiandrosteron-sulfati [DHEA-S]
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Tirkmelzeda jirkvlebSi gamomuSavdeba androgenebis daaxloebiT 5%. 

adrenokortikotropuli hormonis mastimulirebeli moqmedebiT 

Tirkmelzeda jirkvlebi astimulireben androgenebs – androstendionsa da 

dihidroandrostendions, romlebic gardaiqmnebian testosteronad 

periferiul qsovilebsa da winamdebare jirkvalSi (sur.11);  

    amrigad, mamakacebs aqvT androgenebis sinTezis ori wyaro: saTesle 

jirkvlebi da Tirkmelzeda jirkvlebi. arsebobs monacemebi, rom 

Tirkmelzeda jirkvlebis androgenebs SeuZliaT stimulacia gaukeTon 

prostatis simsivnes qirurgiuli an medikamentozuri kastraciis Sedegad 

ganviTarebuli testosteronis koncentraciis dacemis Semdeg [67].  

    prostatis, rogorc hormondamokidebuli simsivnis mkurnalobis 

sakiTxebi ar SeiZleba gadaWril iqnas calsaxad im mniSvnelovani 

cvlilebebis gamo, romlebic avadmyofis organizmSi mimdinareoben. 

arsebobs hormonoTerapiis sxvadasxva meTodebi, romlebic Tanamedrove 

medicinaSi gamoiyeneba, esenia: 

 plastikuri orqeqtomia – “ribas” operacia  

 bilateraluri orqeqtomia 

 estrogenuli Terapia 

 antiandrogenebiT monoTerapia 

 LHRH agonistebi 

 orqeqtomia + antiandrogenebi 

 LHRH agonistebi + antiandrogenebi  

    ganvixiloT hormonaluri mkurnalobis meTodi, rogoricaa qirurgiuli 

kastracia, vinaidan Cvens mier gamokvleuli pacientebi swored am meTodiT 

iyvnen namkurnalebi. arsebobs qirurgiuli kastraciis ori saxe: 

bilateraluri orqeqtomia da plastikuri orqeqtomia anu ”ribas” operacia. 

kastracia, rogorc samkurnalo meTodi gamoyenebul iqna, jer kidev 1890 

wels, 40 wliT adre sanam gairkveoda, rom testosteroni aris hormoni, 

romelsac saTesle jirkvlebi gamoimuSavebs. im mamakacebisaTvis, 

romlebsac prostata hqondaT gadidebuli aRniSnuli mkurnaloba aRmoCnda 

metad efeqturi, prostatis atrofia aRiniSneboda 87% SemTxvevaSi (White 

S.W., 1895). aqve unda aRiniSnos isic, rom kastracia mTavrdeboda ara marto 

maRali letalobiT (18%), aramed iwvevda fsiqiur  da emociur aSlilobas, 

 49



rac ar Seesabameboda qirurgiuli Carevis moculobas (Cabot A.T., 1896). 

miuxedavad zemoT aRniSnulisa, samkurnalo kastracias kvlav mimarTes 

gasuli saukunis 40-an wlebSi da daiwyes misi gamoyeneba prostatis 

gavrcobili kibos mkurnalobaSi (Haggins C., Hodges C.V., 1941). imis gamo, rom 

mamakacebis umetesobisaTvis emociurad da fsiqologiurad Zneli asatani 

iyo saTesle jirkvlebis amokveTa, 1942 wels ribas mier aRweril iqna 

qirurgiuli kastraciis iseTi saxe, rogoricaa plastikuri orqeqtomia, am 

ukanasknelis dros subkafsularulad xdeboda saTesle jirkvlebis 

parenqimis mocileba da TeTri garsis martivad daxurva.  plastikuri 

orqeqtomia ufro misaRebi gaxda mamakacTa umravlesobisaTvis. vinaidan 

mkurnalobis aRniSnuli meTodi efeqturi iyo da iwvevda xangrZliv 

remisias avadmyofebis umravlesobaSi. naklebi yuradReba eqceoda im 

gverdiT movlenebs da fiziologiur cvlilebebs, romelic viTardeboda 

androgenuli blokadis Semdeg: sqesobrivi ltolvis da potenciis 

dakargva, avadmyofTa cxovrebis xarisxis daqveiTeba, osteoporozi, 

kunTebis atrofia, ginekomastia, anemia, depresia [67]. 

    miuxedavad yvelafrisa, jer ar arsebobs mkurnalobis iseTi meTodi, 

romelic progresirebuli prostatis kibos dros utoldeba an ametebs 

efeqturobis mxriv kastracias. aRsaRniSnavia, rom jer kidev gaugebari 

rCeba, ratom aris, rom ujredebis daRupva, romelic gamowveulia 

androgenuli blokadiT ar moicavs avTvisebiani ujredebis mTel 

populacias (Bruchovsicy N. et al, 1990) [67]. 

    bevr qveyanaSi plastikuri orqeqtomia dRemde iTvleba prostatis 

gavrcobili kibos mkurnalobis SerCevis meTodaT. igi SedarebiT martivi 

operaciaa, romelic SesaZlebelia Sesruldes adgilobrivi anesTeziis qveS 

da finansuradac ufro misaRebia pacientTaTvis. zemoT aRniSnuli 

operaciuli Carevis Sedegad cirkulirebadi testosteronis koncentracia 

klebulobs 95%-iT da xSirad ukve pirveli dRe-RamisTvis miiReba 

sasurveli efeqti.  

    hormonuli mkurnalobis naklad iTvleba is, rom adgili aqvs  TviTon 

simsivnis Tvisebebis cvlilebas, simsivne progresirebs da androgen 

damoukidebuli xdeba. mkurnalobis dawyebidan saSualod 24-28 Tvis Semdeg 
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viTardeba recidivi, matulobs PSA-s done da androgenebi kargaven 

gavlenas simsivnur zrdaze.   
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Tavi II 

kvlevis obieqti da meTodebi 

 

2.1. kvlevis obieqti 

  

    kvlevisaTvis gamoiyeneboda prostatis metastazirebuli adenokar-

cinomiT (klinikuri stadia T3a-T3bNxM1, PSA-s saSualo maCvenebeli 

118±1,2ng/ml, G`s - 6-7, digitalur-reqtaluri gamokvleviT da transreqtuli 

eqoskopiiT - prostatis kafsula darRveuli, Zvlebis radioizotopuri 

scintigrafiiT – metastazebi menjisa da xerxemlis ZvlebSi) daavadebuli 

15 mamakacis sisxlis Srati da eriTrocitebi plastikur orqeqtomiamde da 

operaciidan 6 Tvis Semdeg. aseve gamoiyeneboda sakontrolo jgufis 

(praqtikulad janmrTeli) 15 mamakacis (PSA-s saSualo maCvenebeli 1,6±0,9 

ng/ml, prostatis saSualo moculoba 31±2,3sm3 (minimaluri 25 sm3, 

maqsimaluri 38 sm3), arcerT pacients ar aReniSneboda urologiuri 

Civilebi, digitalur-reqtaluri gamokvleviT prostata rbili, elastiuri 

konsistenciis, transreqtuli eqoskopiiT - prostata erTgvarovani 

struqturis, simsivnuri kvanZi ar aRiniSneboda ) sisxlis Srati da 

eriTrocitebi. gamokvlevebi utardebodaT pacientebs (saSualo asaki 68±1,7, 

minimaluri - 60 weli, maqsimaluri - 75 weli) simsivnis klinikuri 

gamovlenisas. daavadebis klinikur stadia dgindeboda saqarTvelos 

urologiis erovnul centrSi. samuSaos SesrulebisaTvis gamoiyeneboda 

eqsperimentuli kvlevis biofizikuri, bioqimiuri da morfologiuri 

meTodebi. 

    prostatospecifikuri antigenis raodenobrivi cvlilebebis saSualo 

dinamikis Sesafaseblad Cvens mier SerCeul iqna 100 pacienti romelTac 

diagnostikuri kvlevebis (transreqtaluri ultrasonografia, PSA, 

prostatis biofsia (10-12bioptati), biofsiuri masalis histomorfologiuri 

kvleva, digital-reqtaluri gamokvleva, Zvlebis radioizotopuri 

scintigrafia) saSualebiT dadgenili hqondaT prostatis metastazirebuli 

adenokarcinoma, T3a-T3bNxM1; PSA-s saSualo maCvenebeli 118±1,2ng/ml, G`s 6-7, 

digitalur-reqtaluri gamokvleviT da transreqtuli eqoskopiiT - 
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prostatis kafsula darRveuli, Zvlebis radioizotopuri scintigrafiiT – 

metastazebi menjisa da xerxemlis ZvlebSi, avadmyofTa asaki meryeobda 60-

dan 75 wlamde  

    100 pacients Cautarda operaciuli mkurnaloba-plastikuri orqeqtomia, 

yoveli maTgani plastikur orqeqtomiamde 2 kviriT adre da plastikuri 

orqeqtomiis Semdeg iRebda arasteroidul antiandrogens  - 50mg 1-jer 

dReSi. 

    aRniSnul pacientebSi Seswavlil iqna PSA -s sawyisi maCvenebeli,NPSA-s 

maCvenebeli plastikuri orqeqtomiidan 1 Tvis,  6 Tvis da aseve – 24-28 Tvis 

Semdeg.  

 

 

2.2 hormonebis raodenobrivi gansazRvris meTodi [69] 

 

DHEA-S-isa da 17α-OH-P-is raodenobrivi gamoTvlisaTvis viyenebdiT     

imunofermentuli analizis meTods (ELISA), romelic warmoadgens e.w. 

sendviC-meTods da emyareba antisxeuli-antigeni-antisxeulis urTierT-

qmedebis specifikur imunologiur reaqcias. 

sakvlevi masalis (sisxlis Srati) gamoyofis mizniT vaxdendiT 

sisxlis centrifugirebas 3000 br/wT-Si 15 wT-is ganmavlobaSi da 

vtovebdiT oTaxis temperaturaze (30 wT.). Semdeg sakvlevi, standartuli da 

sakontrolo masalis inkubacias vaxdendiT specialur imunologiur 

planSetebze, romelTa fosoebi amofenili iyo monoklonuri 

antisxeulebiT. vainkubirebdiT 60 wT-is ganmavlobaSi oTaxis tempe-

raturaze (20-250C). inkubaciis Semdeg planSetis fosoebSi moTavsebul 

siTxes vacilebdiT pipetiT da planSets vrecxavdiT samuSao gamrecxi 

xsnariT (400 mkl). aRniSnul proceduras vimeorebdiT ramdenjerme. Semdgom 

etapze planSetis TiToeul ujredSi vumatebdiT koniugats, romelic 

warmoadgenda peroqsidaziT moniSnul monoklonur antisxeulebs. 

ganmeorebiTi inkubaciisa da garecxvis Semdeg planSetis TiToeul fosoSi 

vawveTebdiT 200 mkl `substrat xsnars~ (tetrameTilbenzidini _ TMB) da 

vainkubirebdiT 15 wT-is ganmavlobaSi oTaxis temperaturaze (20-250C) 

sibneleSi. reaqcias vaCerebdiT `stop-xsnariT~, romelic warmoadgenda HCI-
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isa an H2SO4-is dabali koncentraciis xsnars. kerZod, planSetis fosoebSi 

vawveTebdiT 100 mkl `stop-xsnars~, vanjRrevdiT frTxilad da 30 wT-is 

Semdeg vsazRvravdiT substratis optikur simkvrives 450 nm talRis 

sigrZeze (riderze), xolo sakvlevi nimuSis koncentracias vsazRvravdiT 

sakalibro mrudis gamoyenebiT. 

     testosteronis (T), progesteronis (P) da estradiolis (E2) 

raodenobrivi gansazRvra xdeboda DSL-active elaiza imunofermentuli 

meTodiT. aRniSnuli imunofermentuli meTodis princips warmoadgens 

sendviCis forma, romelic Sedgeba antisxeuli-antigeni-antisxeulis 

kompleqsisagan. standartuli, sakontrolo da sacdeli Sratebis inkubacia 

xdeba planSetze, romlis fosoebi amofenilia Sesabamisi hormonis (testo-

steronis, progesteronis  da estradiolis) antisxeulis koniugatiT. 

aRniSnuli koniugati warmoadgens peroqsidaziT moniSnul monoklonur 

antisxeuls. inkubaciisa da garecxvis Semdeg planSetis fosoebSi xdeba 

tetrameTilbenzidiT inkubacia. reaqcias aCereben marilmJavas (HCI) Aan 

gogirdmJavas (H2SO4) dabali koncentraciis xsnariT. substratis 

fermentuli koeficientis gansazRvra xdeba ormagi talRis sigrZeze (450 nm 

an 620 nm) STanTqmis gazomviT, romelic pirdapir proporciulia sacdel 

nimuSSi mocemuli hormonis koncentraciis. Semdgom xdeba hormonis 

standartuli mrudis ageba, romlis saSualebiTac SesaZlebelia sakvlevi 

nimuSis koncentraciis gansazRvra.        

  

  

2.3 qolesterolis gansazRvris meTodi [26] 

     

   qolesterolis gansazRvra xdeboda  SHOD-PAP  meTodiT. 

qolesterolis  reagentis erTi flakoni ixsneboda 100ml bidis-

tilirebul wyalSi. reagentis xsnaris gamoyeneba SeiZleboda 10 wuTis 

Semdeg. (xsnari stabiluria +2°C oTxi kviris ganmavlobaSi, +15−25° C Svidi 

dRis ganmavlobaSi)  

    viRebdiT sakontrolo da sacdel nimuSs da vaTavsebdiT sinjarebSi. 

yovel sinjaraSi vasxamdiT 2 ml reagentis xsnars. sinjarebs, garda erTisa 
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vumatebdiT 0,02 ml sisxlis plazmas. am ukanasknels viRebdiT 

cenrtifugirebiT (3000br/wT-Si, 15 wuTis ganmavlobaSi). Semdgom yvela 

sinjaras reagentis xsnaris CaTvliT, vainkubirebdiT 37° C-ze 5 wuTis 

ganmavlobaSi (sacdeli sinjarebi iReben vardisfer Seferilobas) da 

vzomavdiT kolorimetrze  (546 nm talRis sigrZeze). 

    qolesterolis koncentracias viTvlidiT formuliT:     

                            C = 22,1 × Α  nimuSi (mmoli/l).   

sadac Α kolorimetrze miRebuli nimuSis mniSvnelobaa.  

    
 

 

2.4. eriTrocitebis gamoyofis meTodi 

 

eriTrocitebis gamoyofa xorcieldeboda centrifugirebis saSualebiT  

(laboratoriuli centrifuga _ ОПн-8-У-4.2), g =3000 br/wT, 15 wT. 

 

 

2.5. eriTrocitebis membranis gamoyofa [70] 

eriTrocitebis membranis gamoyofas vaxdendiT hastis meTodiT:   

sisxls vacentrifugirebdiT 3000 br/wT. 5 wT-is ganmavlobaSi. miRebul 

eriTrocitebis naleqs vrecxavdiT 3-jer 4 moculoba `a~ xsnariT 

(Seicavda 130 mM KCl, 20 mM Tris-HCl, pH-7,4). miRebuli eriTrocitebis 

naleqs hemolizisaTvis vumatebdiT 10 moculoba `b~ xsnars (Seicavda 5 

mM Tris-HCl, 1 mM EDТА) da vtovebdiT daaxloebiT 15 sT. mTeli Ramis 

ganmavlobaSi. Semdeg (meore dRes) vaxdendiT suspenziis centrifugirebas, 

12000 br/wT-Si 20 wT-is ganmavlobaSi. miRebul naleqs isev vrecxavdiT `b~ 

xsnariT 2-3-jer naleqis gauferulebamde. Semdeg naleqs isev vrecxavdiT 10 

moculoba `a~ xsnariT. 

 

 

 

 
2.6  ultrabgeriTi kvlevis meTodi [71] 
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     yvela pacients utardeboda transreqtaluri ultrabgeriTi 

gamokvleva ~Bruel and Kjaer” firmis aparatiT “Pantera”. kvlevisaTvis 

gamoiyeneboda 7,5 MHz  transreqtuli gadamwodi. 

 

 
      2.7  prostatospecifikuri antigenis gansazRvris meTodi 

 

     prostatospecifikuri antigenis gansazRvra xdeboda urologiis 

erovnul centrSi imunofermentuli meTodis ELIZA-s gamoyenebiT, romelic 

warmoadgens e.w. sendviC-meTods da emyareba antisxeuli-antigeni-

antisxeulis urTierTqmedebis specifikur imunologiur reaqcias, romlis 

drosac ~Reader~-is aparatis daxmarebiT miiReba PSA-s maCveneblebi. da 

qemoluminescentuli meTodis gamoyenebiT, romlis drosac pacientis 

venidan aRebuli sisxli centrifugirdeba, miRebuli Srati Tavsdeba 

~Beckman access~-is firmis aparatSi da qemoluminescentuli meTodiT xdeba  

PSA-s maCveneblebis daangariSeba.P 

 

 

  

    2.8 plastikuri orqeqtomiis meTodi (ribas operacia) 

 
    adgilobrivi anesTeziis qveS Sol. Novocaini  5% , 200.0,  tardeboda 3 sm 

zomis ganakveTi orive saTesle jirkvlis areSi, gamoiyofoda saTesle 

jirkvlebi da subkafsulurad xdeboda saTesle jirkvlebis parenqimis 

mocileba da TeTri garsis martivad daxurva. Wrilobis mTlianobis 

aRdgena xdeboda kvanZovani nakerebiT. 

     

 

 

 

 

 

 
2.9 sinaTlis mikroskopiis meTodi [72] 
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sisxls viRebT TiTidan, uzmoze. nacxs vafiqsirebdiT (neitraluri 

fiqsatoris saSualebiT) vaSrobdiT da vRebavdiT andersis meTodiT (I 

azur – II eozini). masalas vakvirdebodiT  sinaTlis mikrosropiT foto-

mikroskop-III (Opton, germania). yoveli konkretuli parametrisaTvis viTvli-

diT 100 ujreds. 

 

 
2.10 eleqtronuli mikroskopiis meTodi [73] 

 

eriTrocitebis ultrastruqturul dakvirvebas vawarmoebdiT eleqt-

ronuli mikroskopiis meTodiT: viRebdiT 3-4 ml sisxls, vafiqsirebdiT 

(ormagi fiqsacia) 2-4%-ian glutaraldehidis buferul xsnarSi, Semdg 

vaxdendiT masalis ganmeorebiT fiqsacias osmiumis fiqsatorSi (osmiumis 

oTxJangis buferuli xsnari). Ffiqsaciis Semdeg sakvlev masalas 

vamzadebdiT dasaWrelad. am mizniT sawyis etapze vaxdendiT masalis 

gauwyloebas (70-100%-iani eTilis spirti), Semdeg vayalibebdiT eponSi 

(eponi-aralditi) da vaxdendiT masalis damuSavebas: masala iWreboda 

ultra-mikrotomze (OmU2-avstria) da vRebulobdiT Txel anaTlebs, 

romlebsac vaTavsebdiT badeebze. vaxdendiT mis kontrastirebas da  

Seiswavleboda eleqtronuli mikroskopiT (`Tesla“-CexeTi) BS-500 amaCqa-

rebeli Zabvis daxmarebiT. 

 

 

2.11  eqsperimentuli monacemebis statistikuri damuSaveba 

 

eqsperimentuli monacemebi muSavdeboda variaciuli statistikis 

meTodiT, kompiuteruli programis MINITAB (Basic statistic) da kompiuteruli 

programis SPSS (Statistical package for the social sciences) -is saSualebiT. P<0,05 

miCneul iyo statistikurad sarwmuno maCvenebl 
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                  Tavi III  kvlevis Sedegebi 
 

 

3.1  prostatis metastazirebuli adenokarcinomiT daavadebulTa 

eriTrocitebis dacviTi funqciisa da struqturuli da 

ultrastruqturuli cvlilebebis  Seswavla. 

            

aRniSnuli kvlevebi iTvaliswinebda prostatis metastazirebuli 

simsivneebis paTogenezSi eriTrocitebis dacviTi funqciis Seswavlas da 

eriTrocitebis struqturuli da ultrastruqturuli cvlilebebis  

gamovlenas. aqedan gamomdinare, sinaTlisa da eleqtronuli mikroskopiis 

meTodiT Seswavlil iqna aRniSnuli daavadebis dros eriTrocitebis 

morfologiuri suraTi, vinaidan eriTrocitebis dacviTi funqciis 

cvlileba swored eriTrocitebis morfologiur suraTze aisaxeba. 

     eriTrocitebis dacviTi funqcia, romelic sxvadasxva nivTierebebis 

adsorbciis, transportisa da metabolizmis procesebSi monawileobiT 

gamoixateba, warmoadgens organizmis mniSvnelovan maregulirebel meqanizms 

[70,71], xolo aRniSnuli funqciis cvlileba ki erT-erT paTogenetikur 

rgols onkologiur daavadebebaTa mimdinareobaSi [72]. amis 

gaTvaliswinebiT cxadi xdeba, rom eriTrocitebis dacviTi funqciis 

cvlilebis gamovlenas struqturul da ultrastruqturul doneze 

SesaZloa hqondes sadiagnostiko da prognozuli mniSvneloba, radgan 

asaxavs ra daavadebis mimdinareobis sirTules, Sesabamisad warmoadgens 

mkurnalobis efeqturobis ganmsazRvrel obieqtur kriteriums. 

    eriTrocitebis sinaTlis mikroskopuli meTodiT Seswavlam 

sakontrolo jgufis mamakacebis sisxlSi gamoavlina: diskos da grZeli 

formis eriTrocitebi, eriTrocitebi centraluri SeuRebavi nawiliT (c.S.n) 

(didi, saSualo da mcire diametris) da c.S.n-is ar mqone eriTrocitebi 

(cxr. 6), (cxr. 7), (sur. 12a).  
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cxrili 6 
 

eriTrocitebis morfologiuri maCveneblebis cvlileba (yoveli 
konkretuli parametrisaTvis aRiricxeboda 100 ujredi) 

 

eriTrocitebi 

 
sakontrolo 

jgufi 
 
 
 
 

       
 
      [%] 
 

prostatis 
metastazirebuli 
adenokarcinoma 

(plastikur 
orqeqtomiamde) 

 
 
 

[%] 

prostatis 
metastazire-

buli 
adenokarcin-

oma 
(plastikuri 
orqeqtomiis) 

Semdeg 
 

[%] 

c.S.n.-is  ar mqone 
normocitebi 

 38  ±± 1  
 

62 ±± 5  
 P<0,05 

      

    50 ±± 3  
      P1<0,05 
     P2<0,05; 

c.S.n-is mqone 
normocitebi 

62  ±± 1.5  
 

38 ±± 3  
( P<0,05) 

 50 ±± 2.2 
      P1<0,05 
     P2<0,05; 

didi diametris c.S.n.-is 
mqone normocitebi 

   15 ±± 1,6  
 

20 ±± 2  
P>0,05 

     35 ±± 3  
     P1<0,05 
     P2<0,05; 

saSualo diametris c.S.n.-
is mqone normocitebi 

68 ±± 3,4  40 ±± 4  
P<0,05 

     41 ±± 2  
      P1<0,05 
     P2<0,05; 

mcire diametris c.S.n.-is 
mqone normocitebi 

17 ±± 2,2  45 ±± 1  
P<0,05 

     24 ±± 5  
      P1<0,05 
     P2<0,05; 

 

n=15 (pacientTa raodenoba TiToeul jgufSi); 
   (pacientTa saSualo asaki 68,5±1,7 weli).  

                   p- stiudentis koeficienti 
 
                p –      operaciamde prostatis metastazirebuli adenokarcinomis   

maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba sakontrolo jgufTan  

            
                p1  -       operaciis Semdeg prostatis metastazirebuli 

adenokarcinomis maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba sakontrolo jgufTan  

 
                p2  -     operaciamdeli da operaciis Semdgomi prostatis 

metastazirebuli adenokarcinomis 
maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba 
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  cxrili 7 

 
 paTologiuri eriTrocitebis procentuli raodenobis cvlileba 
(yoveli konkretuli parametrisaTvis aRiricxeboda 100 ujredi) 

 
 

eriTrocitebi 

 
sakontrolo 

jgufi 
 
 

 
 
 
 
 

       
     [%] 

 

 prostatisNmeta-
stazirebuli 

adenokarcinoma 
(plastikur 

orqeqtomiamde) 
 
 
 
 
 

[%] 

prostatis 
metastazire-

buli 
adenokarcin-

oma 
 (plastikuri 
orqeqtomiis  

Semdeg) 
      
       
      [%] 

protuberantebiTa da 
nakecebiT 

__ 
28 ±± 3 
P<0,05  

0,2 ±± 0,01         
P1<0,05 
P2<0,05; 

grZeli 
eriTrocitebi 

2 ±± 0,2  
 

15 ±± 0,3  
P<0,05 

 

12 ±± 0,3  
         P1<0,05 

P2>0,05; 

paTologiuri 
eriTrocitebi 

__ 
 

22 ±± 1  
P<0,05 

 
12 ±± 1  

          P1<0,05 
P2<0,05; 

    

 
n=15 (pacientTa raodenoba TiToeul jgufSi); 
   (pacientTa saSualo asaki 68,5±1,7 weli).  

                   p- stiudentis koeficienti 
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    rac Seexeba prostatis metastazirebuli adenokarcinomiT daavadebul 

mamakacTa eriTrocitebis sinaTlis mikroskopuli meTodiT Seswavlas 

plastikur orqeqtomiamde, gamokvlevebma uCvena, rom am paTologiis dros 

sisxlSi fiqsirdeboda sakontrolo jgufis eriTrocitebisaTvis 

damaxasiaTebeli yvela struqturuli maCvenebeli (cxr.6), im gansxvavebiT, 

rom operaciamde mkveTrad iyo gazrdili c.S.n-is ar mqone normocitebi, 

mcire diametris c.S.n-is mqone normocitebi, grZeli eriTrocitebi, didi 

diametris c.S.n-is mqone normocitebisa da Semcirebuli iyo  c.S.n-is mqone 

normocitebi da saSualo diametris c.S.n-is mqone normocitebis raodenoba 

(cxr. 6), (cxr. 7), (sur. 12 b). amasTan, sakontrolo jgufisagan gansxvavebiT 

prostatis metastazirebuli adenokarcinomiT daavadebulTa sisxlSi 

(plastikur orqeqtomiamde) vlindeboda eriTrocitebi protuberantebiTa da 

nakecebiT, aseve - degenerirebuli Trombocitebis  adhezia  eriTrocitebis 

zedapirze (cxr. 7). miRebuli Sedegebi  eriTropoezis daqveiTebaze 

miuTiTebs, rasac mowmobs aRniSnuli paTologiis dros akantocitebis 

(daberebuli eriTrocitebi) procentuli raodenobis mkveTri matebac 

(cxr.8).  plastikuri orqeqtomiis Semdeg eriTrocitebis sinaTlis 

mikroskopuli meTodiT SeswavliT (sur.N12g) aseve dafiqsirda sakontrolo 

jgufis eriTrocitebisaTvis damaxasiaTebeli yvela struqturuli 

maCvenebeli (cxr.6), (cxr. 7), im gansxvavebiT, rom operaciis Semdeg adgili 

hqonda c.S.n-is ar mqone normocitebis Semcirebas plastikur orqeqtomiamde 

aRniSnul maCveneblebTan SedarebiT, Tumca mainc maRali rCeboda 

sakontrolo jgufis maCveneblebTan SedarebiT. operaciamde maCveneblebTan 

SedarebiT gazrdili iyo aseve c.S.n-is mqone normocitebi, Tumca aRniSnuli 

maCvenebeli mainc Semcirebuli rCeba sakontrolo jgufTan SedarebiT. 

mkveTrad Semcirebuli da sakontrolo jgufis monacemebTan miaxloebuli 

iyo mcire diametris c.S.n-is mqone normocitebi plastikur orqeqtomiamde 

aRniSnul maCveneblebTan SedarebiT (cxr.6). rac Seexeba didi diametris 

c.S.n-is mqone normocitebs, isini operaciis Semdegac da operaciamdec 

gazrdili iyo sakontrolo jgufis monacemebTan SedarebiT, xolo 

saSualo diametris c.S.n-is mqone normocitebi Semcirebuli iyo orive 

SemTxvevaSi.   
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                                                              cxrili 8 

 
eriTrocitebis struqturuli maCveneblebis %-uli raodenobis 

cvlileba  
(yoveli konkretuli parametrisaTvis aRiricxeboda 100 ujredi) 

 
  
maCveneblebi 

sakontrolo 
jgufi 

 
 

 
 

[%] 

prostatis 
Nmetastazirebuli 
adenokarcinoma 
(kastraciamde) 

 
 

[%] 

prostatisN 
metastazireb-uli 
adenokarcinoma 
 (kastraciis   

Semdeg) 
 

[%] 
normocitebi 90,8±± 4 

 
64 ±±5 
 P<0,05 

65±± 4 
             P1<0,05 

P2>0,05; 

makrocitebi 2,2±± 0,4 
 

7±± 0,4 
P<0,05 

15 ±±0,3 
             P1<0,05 

P2>0,05; 

mikrocitebi 1,8±± 0,2 
 

12±± 0,1 
P<0,05 

9 ±±0,1 
             P1<0,05 

P2>0,05; 

akantocitebi 0,2±± 0,05 
 

15±± 0,2 
P<0,05 

11 ±±0,1 
             P1<0,05 

P2>0,05; 

ujreduli Crdilebi 5±± 0,05 4±± 0,1 
P>0,05 

2±± 0,3 
            P1>0,05 

P2>0,05; 

 

  

15 (pacientTa raodenoba TiToeul jgufSi); 
   (pacientTa saSualo asaki 68,5±1,7 weli).  

                   p- stiudentis koeficienti 
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    rac Seexeba eriTrocitebs protuberantebiTa da nakecebiT, operaciis 

Semdeg, aRniSnuli maCvenebeli, iseve rogorc sakontroloNjgufis 

SemTxvevaSi TiTqmis ar dafiqsirda. paTologiuri eriTrocitebis 

raodenobis Seswavlam plastikuri orqeqtomiis Semdeg gviCvena, rom 

aRniSnuli maCvenebeli mcirdeboda operaciamde monacemebTan SedarebiT, 

Tumca kvlav maRali rCeboda sakontrolo jgufTan SedarebiT (cxr.7).           

    amgvarad, operaciis Semdeg adgili hqonda eriTrocitebis zogierTi 

struqturuli maCveneblis SedarebiT normalizacias da miaxlovebas 

sakontrolo jgufis monacemebTan (cxr. 6) (c.S.n.-is mqone normocitebi, 

mcire diametris c.S.n-is mqone normocitebi, c.S.n.-is ar mqone normocitebi).  

aRniSnuli faqti savaraudod daavadebis postoperaciuli periodis am 

etapze ( 6 Tvis Semdeg)  eriTrocitebis adsorbciis unaris gaZlierebis da 

Sesabamisad dacviTi unaris gaumjobesebis maCveneblad SeiZleba CaiTvalos. 

aRniSnuli mosazrebis varaudis safuZvels gvaZlevs is garemoebac, rom 

plastikuri orqeqtomiis Semdeg ar dafiqsirda Trombocitebis sruli 

adhezia eriTrocitebis zedapirze, gansxvavebiT prostatis 

metastazirebuli adenokarcinomisgan (plastikur orqeqtomiamde), romlis 

drosac aRiniSneboda degenerirebuli Trombocitebis adhezia 

eriTrocitebis zedapirze (sur.12,b.6). cnobilia, rom paTologiuri  

eriTrocitebis zedapirze Trombocitebis adhezia erTgvari filtris rols 

asrulebs dabali funqcionaluri aqtivobis mqone dauZlurebuli 

eriTrocitebisaTvis [72]. zemoTqmulidan gamomdinare is faqti, rom 

operaciia Semdeg ar dafiqsirda Trombocitebis adhezia eriTrocitebis 

zedapirze kidev erTxel miuTiTebs eriTrocitebis aRdgenil TavdacviT 

pasuxze ganviTarebuli simsivnuri paTologiis sawinaaRmdegod, xolo is 

faqti, rom operaciis Semdeg sisxlSi kvlav dafiqsirda giganturi 

(sur.12g.11) da degenerirebuli Trombocitebi (sur.12g12) (momwifebuli Tro-

mbocitebis Semcirebis fonze) unda miuTiTebdes Trombocitebis funq-

cionaluri aqtivobis Sesustebaze. e.i. postoperaciul periodSi 

eriTrocitebis dacviTi funqciis nawilobrivi aRdgenis miuxedavad 

Trombocitebis funqcionaluri aqtivoba kvlav  Sesustebuli rCeba.  

kvlevis Semdgom etapze Seswavlil iqna eriTrocitebis morfologiuri 

suraTi eleqtronuli mikroskopiis meTodiT. gamokvlevebma uCvena, rom 

 63



sakontrolo jgufis mamakacebis sisxlSi ZiriTadad fiqsirdeboda ormxriv 

Cazneqili diskos formis ujredebi_diskocitebi (normocitebi). (sur. 13. a). 

amgvari ujredebis sazRvrebi mkveTrad iyo konturirebuli, xolo 

zedapirze  TiTqmis ar aRiniSneboda cvlilebebi SeRebvis zonebis 

ganawilebaSi. ujredebis centrSi, Cveulebriv aRiniSneboda sxvadasxva 

diametris centraluri SeuRebavi nawili (sur. 13. a). swored aRniSnul 

ubans ukavSirdeba eriTrocitebis dacviTi funqcia, romelic sisxlSi 

cirkulirebadi toqsikuri nivTierebebis adsorbcias da metabolizms  

gulisxmobs [74,77].  

prostatis metastazirebuli adenokarcinomiT daavadebulTa 

eriTrocitebis eleqtronuli mikroskopiT Seswavlam plastikur 

orqeqtomiamde (sur.13.b) da mis Semdeg (sur.13. g,d,e) gamoavlina sustad kon-

turirebuli sazRvrebis mqone, formaSecvlili ujredebi _ paTologiuri 

eriTrocitebi. amgvari ujredebis zedapirze TiTqmis ar aRiniSneboda 

cvlilebebi SeRebvis zonebis ganawilebaSi, Tumca fiqsirdeboda ubnebi, 

sadac SeRebva SedarebiT sustad iyo gamoxatuli. iseve rogorc 

operaciamde, operaciis Semdegac prostatis metastazirebuli 

adenokarcinomiT daavadebul mamakacTa sisxlSi fiqsirdeboda grZeli 

formis eriTrocitebi (sur.13.b,g,2), romlebic xSir SemTxvevaSi 

warmoqmnidnen slajebs (sur.13.b,g,3) Tumca unda aRiniSnos isic, rom amgvari 

ujredebis sazRvrebi izolirebuli iyo erTmaneTisagan, maT Soris 

adhezias adgili ar hqonda, Sesabamisad ar xdeboda amgvari ujredebis 

erTmaneTTan kontaqtirebac. 

periferiul sisxlSi grZeli eriTrocitebis gamovlena da maTi 

raodenobis zrda erTi mxriv, eriTropoezis procesis daqveiTebis maCvenebe-

lia [78], rasac Cvens mier sinaTlis mikroskopiT miRebuli Sedegebic mowm-

obs (cxr. 7), xolo meore mxriv, ki unda miuTiTebdes centraluri nervuli 

sistemis (CNS) dainteresebaze. am ukanasknelis funqcionirebis darRveva ki 

Tavis mxriv, zogadad organizmis homeostazis mdgomareobis cvlilebas 

asaxavs [78]. 
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sur. 12. eriTrocitebis morfologiuri suraTi (sinaTlis Nmikroskopia) (10x2x100 
           Na. sakontrolo jgufis mamakacTa sisxli 

            b. prostatis metastazirebuli adenokarcinomiT daavadebul   

               mamakacTa sisxli plastikur orqeqtomiqmde 

            g. prostatis metastazirebuli adenokarcinomiT daavadebul 

               mamakacTa sisxli plastikuri orqeqtomiis Semdeg 

    1. c.S.n.-is mqone eriTrocitebi 

    2. c.S.n.-is ar mqone eriTrocitebi;  

              3. didi diametris c.S.n.-is mqone eriTrocitebi; 

              4. saSualo diametris c.S.n.-is mqone eriTrocitebi;  

              5. mcire diametris c.S.n.-is mqone eriTrocitebi; 

         6. degenerirebuli Trombocitebis adhezia eriTrocitebis zedapirze;  

              7. eriTrocitebi protuberantebiT da nakecebiT; 

    8. biologiuri qseli; 

              9. giganturi  Trombocitebis  adhezia eriTrocitebis zedapirze; 

   10. grZeli eriTrocitebi  

   11. giganturi Trombocitebi 

   12. degenerirebuli Trombocitebi 
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 sur. 13. eriTrocitebis morfologiuri suraTi (eleqtronuli 

        mikroskopia) (8000×2). 

a.       sakontrolo jgufi;  

b.       prostatis metastazirebuli adenokarcinoma      NNN    

NNNNNNNNplastikur orqeqtomiamde);  

                    g; d; e. prostatis   metastazirebuli adenokarcinoma  

                            plastikuri orqeqtomiis Semdeg 

1. paTologiuri eriTrocitebi; 

2. grZeli eriTrocitebi;  

3. slajebi eriTrocitebs Soris;  

4. slajebi Trombocitebsa da eriTrocitebs Soris;  

5. Trombocitebis meqanikuri CaWedva eroTrocitebSi; 

6. juja eriTrocitebi 

 66



    garda zemoT aRniSnulisa, eriTrocitebis eleqtronuli mikroskopis 

meTodiT Seswavlam uCvena, rom plastikuri orqeqtomiis Semdeg slajebi 

vlindeboda  ara mxolod eriTrocitebs Soris (sur.13g), aramed 

eriTrocitebsa da Trombocitebs Sorisac (sur.13.d,e,4). rogorc eriTro-

citebis morfologiuri suraTebidan Cans, eriTrocitebi da Trombocitebi 

warmodgenilia erTmaneTSi e.w. ,,CaWedili” saxiT, Tumca maT Soris srul 

adhezias adgili ara aqvs, Sesabamisad ar unda xdebodes ujredebis 

erTmaneTTan kontaqtirebac. am ukanasknels ki cxadyofs Trombocitebis 

mkveTrad konturirebuli zedapiris farTi. vvaraudobT, rom mxolod mcire 

farTi Trombocitebisa unda kontaqtirebdes eriTrocitebTan, radgan 

aRniSnul ubnebSi adgili aqvs Trombocitebis sazRvrebis waSlas. 

savaraudoa, rom Trombocitebis tipiur meqanikur ,,CaWedvas” 

eriTrocitebSi, romelic aRiniSna operaciis Semdeg (sur.13d,e,5), gana-

pirobebs dazianebuli eriTrocitebis zedapirze eleqtronuli potenci-

alisa da zedapiruli eleqtruli muxtis cvlileba. SesaZlebelia, rom 

swored eriTrocitebisa da Trombocitebis amgvari urTierTkavSiris 

safuZvelze xdebian dazianebuli eriTrocitebi imunokompetenturi ujr-

edebisaTvis samizned, romlebic an maSinve axdenen maT liziss, an 

aadvileben paTologiuri eriTrocitebis Semdgom fagocitozs makrofage-

bis mier. vvaraudobT, rom  Trombocitebis arasruli adhezia eriTroci-

tebis zedapirze xels unda uwyobdes juja eriTrocitebis (mikrocitebi) 

(sur. 13,d,e,6)  warmoqmnas da maT gadmosrolas sisxlis cirkulaciaSi  

amgvarad, prostatis kibos genezSi eriTrocitebis morfologiuri 

suraTis mikroskopul Seswavlas SesaZloa hqondes prognozuli 

mniSvneloba, vinaidan aRniSnuli mimarTulebiT kvleva gvawvdis garkveul 

informacias simsivniT dazianebul organizmSi mimdinare cvlilebebis 

Sesaxeb. 
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3.2Nprostatis metastazirebuli adenokarcinomiT daavadebulTa 

hormonuli homeostazis (steroiduli hormonebis) cvlileba  

plastikur orqeqtomiamde da mas Semdeg 

 

    cnobilia rom steroiduli hormonebi mniSvnelovan gavlenas axdenen 

rogorc prostatuli epiTeliumis zrdasa da diferencirebaze [79], aseve 

mis simsivnur transformaciaze [80]. cnobilia aseve, rom prostataSi 

estrogenebi aregulireben proliferaciis procesis normalur 

msvlelobas,  xolo  androgenebi ki, akontroleben epiTeluri ujredebis 

diferencirebis  procesebs [81]. Mmkacri  balansis  arseboba  

cirkulirebad androgenebsa  da  estrogenebs Soris uzrunvelyofs 

prostatis normalur ganviTarebas, xolo aRniSnuli balansis rRveva ki  

prostataSi paTologiuri cvlilebebis ganviTarebas uwyobs xels [82]. 

    amgvarad, prostatis avTvisebiani simsivnuri  epiTeliumi androgen-

damokidebulia [83]. aRniSnul SemTxvevaSi ZiriTadi roli biologiurad  

yvelaze aqtiur androgens – testosterons (Τ) eniWeba. prostatis  

simsivnur procesebSi  CarTul steroidul  hormonebs  Soris aseve  

mniSvnelovania  progesteroni (Ρ)  da  estradioli (Ε2).  

    rogorc ukve aRvniSneT Τ-is ZiriTadi  nawilis (≈90%) biosinTezi 

mimdinareobs  saTesle jirkvlebSi. Sesabamisad, isini akmayofileben  

rogorc normaluri, aseve  simsivnuri  prostatuli epiTeliumis ZiriTad 

moTxovnilebas Τ-ze [84]. Τ-is garkveuli  raodenoba  sinTezirdeba  

Tirkmelzeda jirkvlis qerqis mierac [85]. sisxlSi cirkulirebadi Τ-is 

ZiriTadi nawili testikuluri  warmoSobisaa [84]. aqedan  gamomdinare,  

prostatis metastazirebuli adenokarcinomis dros sisxlSi  

cirkulirebadi  Τ-is  donis  Semcirebis mizniT, xSirad mimarTaven  

plastikur orqeqtomias. plastikuri orqeqtomiis Semdeg simsivnuri 

epiTeliumis testosteroniT momaragebaze pasuxismgebelia mxolod 

Tirkmelzeda jirkvali. 

    yovelive zemoT Tqmulidan gamomdinare, saintereso iyo Segveswavla 

saTesle jirkvlebis mier sinTezirebuli hormonebis – T, P, E2 – is 

raodenobrivi cvlilebebi plastikur orqeqtomiamde [26] da plastikuri 
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orqeqtomiidan 6 Tvis Semdeg. Tu  gaviTvaliswinebT imas, rom plastikuri 

orqeqtomiis Semdeg blokirebulia saTesle jirkvlebis mier 

gamomuSavebuli steroiduli hormonebis sinTezi, saintereso iyo 

dagvedgina aseve Tirkmelzeda jirkvlebis mier sinTezirebuli 

steroiduli hormonebis wili da mniSvneloba prostatis metastazirebuli 

kibos SemTxvevaSi.      

    wina wlebSi m. WeliZis da Tanaavtorebis mier Catarebulma 

gamokvlevebma uCvena, rom prostatis metastazirebuli adenokarcinomiT 

daavadebulTa sisxlis SratSi (plastikur orqeqtomiamde)  adgili hqonda 

samive hormonis (Τ, Ρ, Ε2) raodenobis mniSvnelovan matebas sakontrolo 

jgufis maCvenebelTan  SedarebiT  (cxr. 9) [26],  rac savaraudod 

ganpirobebuli iyo simsivnuri qsovilis mier  aRniSnul hormonebze 

moTxovnilebis gazrdiTa da saTesle jirkvlebisa da Tirkmelzeda 

jirkvlebis qerqSi  maTi  sinTezis gaZlierebiT [26]. rac Seexeba 

plastikur orqeqtomiis Semdeg gamokvlevebma uCvena, rom prostatis 

adenokarcinomiT daavadebulTa sisxlis SratSi  aRniSnuli  hormonebis  

(Τ,  Ρ,  Ε2)  done   mniSvnelovnad iyo Semcirebuli, rogorc  

operaciamdel, aseve sakontrolo jgufis maCvenebelTan SedarebiT (cxr.9). 

kerZod, Ρ operaciamdel  monacemTan SedarebiT klebulobda ≈86−jer, 

xolo sakontrolo jgufis maCvenebelTan SedarebiT - ≈10−jer (cxr.9. 

sur.14).  Τ operaciamdel monacemTan SedarebiT Semcirebuli iyo ≈150-jer, 

xolo sakontrolo jgufTan SedarebiT - ≈82-jer (cxr.9. sur.15). rac Seexeba 

Ε2-s, aRniSnuli hormoni  nakleb ganicdida cvlilebebs  Ρ-sa da  Τ-Tan 

SedarebiT da warmodgenili iyo operaciamdel monacemTan mimarTebaSi ≈3−

jer, xolo sakontrolo jgufTan SedarebiT ≈1,3-jer Semcirebuli 

raodenobiT (cxr.9 sur.16).   
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                                                                          cxrili 9 

 
steroiduli hormonebisa raodenobrivi cvlilebebi 

prostatis adenokarcinomiT daavadebul mamakacTa sisxlis SratSi 

 

        dasaxeleba 
sakontrolo 
jgufi 

prostatis 
adenokarcinoma 
orqeqtomiamde  

      [26] 

 prostatis 
adenokarcinoma 
orqeqtomiidan 
6 Tvis Semdeg 

Ρ (pg/ml) 0,53±0,01 4,6±0,9 

 P<0,05; 

0,053±0,01 

P1 <0,05 

P2<0,05 

Τ(ng/dl) 7,17±0,2 13,3±1,2 

P<0,05; 

0,087±0,003 

P1 <0,05 

P2<0,05; 

Ε2 (pg/ml) 16,7±3,4 36,5±0,3 

P<0,05; 

12,48±0,75 

P1  >0,05 

P2<0,05; 

qolesteroli 

(mg/dl) 

   0,99±0,8 3,36±0,3 

P<0,05; 

0,67±0,2 

P1 <0,05 

P2<0,05; 

                 PSA (ng/ml)     1.6 ±0,9 118±1,2 

P<0,05; 

39.3±0,9 

P<0,05; 

 
                                   

15 (pacientTa raodenoba TiToeul jgufSi); 
   (pacientTa saSualo asaki 68,5±1,7 weli).  

                   p- stiudentis koeficienti 
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0.53

4.6

0.053

1 2 3

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

   sur.14  prostatis metastazirebuli adenokarcinomiT daavadebuli   NNN      

NN         mamakacebis sisxlis SratSi progesteronis raodenobrivi 

NNNNNNNNNNNcvlileba  

NNNNNNNNNNNNN1. sakontrolo jgufi 

NNNNNNNNNNNNN2. prostatis adenokarcinoma (plastikur orqeqtomiamde) 

             3. prostatis adenokarcinoma (plastikuri orqeqtomiis Semdeg) 
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sur. 15. prostatis metastazirebuli adenokarcinomiT daavadebuli   NNNN   

N        mamakacebis sisxlis SratSi testosteronis raodenobrivi  

NNNNNNNNNcvlileba 

NNNNNNNNNNNNN1. sakontrolo jgufi 

NNNNNNNNNNNNN2. prostatis adenokarcinoma (plastikur orqeqtomiamde) 

             3. prostatis adenokarcinoma (plastikuri orqeqtomiis Semdeg) 
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      sur. 16. prostatis metastazirebuli adenokarcinomiT daavadebuli   

NNNNN         mamakacebis sisxlis SratSi estradiolis  raodenobrivi  

NNNNNNNNNNNNNNcvlileba 

NNNNNNNNNNNNN1. sakontrolo jgufi 

NNNNNNNNNNNNN2. prostatis adenokarcinoma (plastikur orqeqtomiamde) 

             3. prostatis adenokarcinoma (plastikuri orqeqtomiis Semdeg) 

 

 

 

 

 73



    gamokvlevebma uCvena,  rom  pacientTa  sisxlSi  operaciis Semdeg Τ-is 

raodenoba mniSvnelovnad aris Semcirebuli. Τ-is minimaluri donis 

SenarCunebas ganapirobebs Tirkmelzeda jirkvalSi adrenaluri 

androgenebis (androstendioni da dihidroepiandrosteroni) testosteronad 

gardaqmna [86,87].     

    vvaraudobT, rom plastikuri orqeqtomiis Semdeg sisxlis plazmaSi T-

is minimaluri raodenobis gamomuSavebaze pasuxismgebelia T-is biosinTezis 

pregnenolon   NDHEA       T (pirobiTad II gza(sur. 11), vinaidan 

progesteronis mkveTri Semcirebis fonze, Cven SemTxvevaSi, adgili unda 

hqondes Sesabamisad T-is biosinTezis Seferxebas da misi raodenobis 

Semcirebas. Tu vivaraudebT, rom pirobiTad I gza nakleb produqtiulia 

(sur. 11), rasac Cveni monacemebic adastureben (cxr.9), maSin SeiZleba 

vivaraudoT, rom plastikuri orqeqtomiis Semdeg aRniSnuli pacientebis 

sisxlSi arsebuli T-is minimalur raodenobas ZiriTadad ganapirobebs T-is 

biosinTezis pirobiTad II gza (sur. 11). 

    cnobilia,  rom mamakacis sisxlis plazmaSi arsebuli  estrogenebis  

30%  sinTezirdeba  da  sekretirdeba saTesle jirkvlebis mier. 

estrogenebis darCenili raodenoba  (upiratesad  Ε2)  ki   warmoiqmneba 

adrenaluri C19 steroidebisagan (DΗΕΑ  da androstendioni)  periferiuli 

aromatizaciis gziT  [88]. Aamgvarad,  plastikuri   orqeqtomiis   Semdeg,  

pacientTa  sisxlSi  arsebuli  estrogenebi  (Ρ, Ε2) mTlianad 

Tirkmelzeda jirkvlismieri  warmoSobis unda iyos, rac Sesabamisad 

aRniSnuli hormonebis  wilis  Semcirebas  unda  ganapirobebdes  da rasac 

Cveni monacemebic adastureben,  Tumca aqve  unda  aRiniSnos,  rom Ρ-is 

raodenoba gacilebiT Semcirebulia Ε2-Tan SedarebiT (cxr.9). 

     cnobilia monacemebi progesteronis antiestrogenuli  moqmedebis 

Sesaxeb,  rac am ukanasknelis  mier estrogenuli receptorebis xangrZliv 

blokirebas da maTi moqmedebis  efeqturobis  daqveiTebas  gulisxmobs. 

vvaraudobT,  rom  aRniSnul  pacientTa sisxlis SratSi plastikuri 

orqeqtomiis Semdeg swored Ρ-is antiestrogenuli moqmedeba unda 

ganapirobebdes Ε2-is SedarebiT maRal dones Ρ-Tan mimarTebaSi.          
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     Ρ-is raodenobis mkveTri  Semcireba  SesaZlebelia A aseve gamowveuli 

iyos   hiperplaziuri  zrdisadmi  ganwyobili  maRali   proliferaciuli  

potencialis   mqone   ujredebis  arsebobiT, rac  Sesabamisad unda 

ganapirobebdes am ukanaknelTa moTxovnas Ρ-ze [89]. 

    cnobilia,  rom   steroiduli  hormonebis  (maT  Soris  Τ, Ρ, Ε2-is) 

biosinTezs safuZvlad  udevs  neitraluri  lipidi – qolesteroli. 

Sesabamisad, sisxlis plazmaSi aRniSnuli hormonebis raodenoba 

dakavSirebulia qolesterolis  raodenobis cvlilebasTan [90]. aRniSnuli  

kavSiri  Cvens  SemTxvevaSic gamovlinda. kerZod, pacientTa sisxlSi,  

operaciis  Semdeg dafiqsirda qolesterolis raodenobis Semcireba 

(steroiduli hormonebis Semcirebis  fonze) rogorc operaciamdel (80%), 

ise sakontrolo jgufis maCvenebelTan (32,3%) SedarebiTac (sur. 17).  

qolesterolis  raodenobis  mkveTri  Semcireba operaciamdel 

monacemebTan SedarebiT, savaraudod ganpirobebuli unda iyos plastikuri 

orqeqtomiis Semdeg pacientTa sisxlSi maRali simkvrivis  

lipoproteidebis  raodenobis   matebiTa   da   qolesterolis 

eTerifikaciis gaZlierebiT. AamasTan cnobilia, rom eTerificirebuli 

qolesterolis Semcveli maRali simkvrivis lipoproteidebi gacilebiT 

swrafad  eliminirdebian  sisxlis mimoqcevidan RviZlis gavliT,  rac 

SesaZloa ganapirobebdes qolesterolis raodenobis Semcirebas sisxlSi 

TviT sakontrolo jgufis maCvenebelTan SedarebiTac ki.  Tumca aqve  unda 

aRiniSnos,  rom  mocemul pacientTa  sisxlSi  qolesterolis raodenobis 

Semcirebis erT-erTi   mizezi  SesaZlebelia iyos am ukanasknelze, rogorc 

steroiduli hormonebis winamorbedze moTxovnilebis daqveiTebac. 
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     sur. 17. prostatis metastazirebuli adenokarcinomiT daavadebuli    

NNNNN         mamakacebis sisxlis SratSi qolesterolis raodenobrivi 

NNNNNNNNNNNNNNcvlileba 

NNNNNNNNNNNNN1. sakontrolo jgufi 

NNNNNNNNNNNNN2. prostatis adenokarcinoma (plastikur orqeqtomiamde) 

             3. prostatis adenokarcinoma (plastikuri orqeqtomiis Semdeg) 
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    Cvens mier aseve Seswavlil iqna prostatis metastazirebul 

adenokarcinomiT daavadebulTa (100 pacienti) sisxlis SratSi PSA-s 

maCveneblebis cvlilebebis saSualo dinamika  (sur.13). aseve - PSA-s 

maCveneblebisa da saTesle jirkvlis steroiduli hormonebis raodenobrivi 

cvlilebebis urTierTdamokidebuleba plastikur orqeqtomiamde da 

plastikuri orqeqtomiidan  6 Tvis Semdeg. (cxr.9). 

    prostatis metastazirebuli adenokarcinomiT daavadebulTa sisxlis 

SratSi, plastikur orqeqtomiamde, maSin roca PSA-s saSualo maCvenebelia  

118 ±1,2 ng/ml adgili aqvs saTesle jirkvlebis samive steroiduli 

hormonis (Τ, Ρ, Ε2-is) raodenobis matebas sakontrolo jgufis 

maCveneblebTan SedarebiT, plastikuri orqeqtomiidan 6 Tvis Semdeg ki, 

roca PSA-s maCvenebeli sawyis maCvenebelTan SedarebiT mniSvnelovnad 

Semcirebulia, adgili aqvs prostatis simsivnuri zrdis  mastimulirebeli 

samive steroiduli hormonis (Τ, Ρ, Ε2-is) raodenobis Semcirebas rogorc 

operaciamdel, aseve sakontrolo jgufis maCveneblebTan SedarebiT (p>0,05) 

(cxr.9). miuxedavad imisa, rom arsebobs garkveuli kavSiri PSA-s 

maCveneblebsa da Seswavlil hormonebs Soris, ver iqna miRebuli 

statistikurad sarwmuno maCveneblebi, ris gamoc aRniSnuli monacemebi ar 

aris Sesuli daskvnebSi. 

    amgvarad, prostatis metastazirebuli adenokarcinomis SemTxvevaSi 

(plastikur orqeqtomiamde) simsivnuri qsovilis epiTeliumis moTxovnileba 

steroidul hormonebze gazrdilia da regulirdeba saTesle jirkvlebisa 

da Tirkmelzeda jirkvlebis qerqSi maTi gaZlierebuli sinTeziT. rac 

Seexeba prostatis metastazirebul adenokarcinomas (plastikuri 

orqeqtomiidan 6 Tvis Semdeg) simsivnuri qsovilis epiTeliumi aRar 

saWiroebs steroiduli hormonebis Warb raodenobas, xolo is umniSvnelo 

raodenoba, romelic mxolod Tirkmelzeda jirkvlebis saSualebiT 

sinTezirdeba sruliad sakmarisia, an ufro metic, maT gadamwyveti roli 

aRar akisriaT. vvaraudobT, rom am tipis simsivneebis gadasvlas 

hormonrezistentul fazaSi sxva meqanizmi udevs safuZvlad. 
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sur.13  PSA-s cvlilebebis saSualo dinamika
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3.3.   prostatis metastazirebuli adenokarcinomiT  

NNdaavadebulTa  Tirkmelzeda jirkvlis steroiduli 

hormonebis raodenobrivi cvlilebaNplastikur 

orqeqtomiamde da mas Semdeg. 

            

prostatis kibos ganviTarebis meqanizmebis Seswavlisas mniSvnelovania 

aRniSnul procesSi T da misi winamorbedebis _ dehidroepiandrosteron 

sulfatisa (DHEA-S) da 17α-OH- progesteronis (17α-OH -P) [91]  rolis 

gansazRvra. cnobilia, rom rogorc Tirkmelzeda jirkvlis qerqSi, aseve 

saTesle jirkvlebSi DHEA-S-isa da 17α-OH-P-is metabolizmis Sedegad T 

warmoiqmneba [92]. amasTan, sisxlis cirkulaciaSi xvdeba mxolod Tirkmel-

zeda jirkvalSi sinTezirebuli aRniSnuli hormonebi [93].  

zemoT Tqmulidan gamomdinare, Cveni samuSaos mizans warmoadgenda Se-

gveswavla praqtikulad janmrTeli (sakontrolo jgufi) da prostatis 

metastazirebuli adenokarcinomiT daavadebuli mamakacebis sisxlis 

SratSi Tirkmelzeda jirkvlis steroiduli hormonebis  (DHEA-S da 17α-

OH-P) raodenobrivi cvlileba da aRniSnuli cvlilebebis gamomwvevi 

SesaZlo meqanizmebi plastikur orqeqtomiamde da mis Semdeg. plastikuri 

orqeqtomia prostatis progresirebuli kibos mkurnalobis erT-erT formas 

warmoadgens da Tavisi arsiT saTesle jirkvlebSi sinTezirebuli 

hormonebis blokirebas gulisxmobs. Aaqve unda aRiniSnos isic, rom amgvari 

qirurgiuli meTodiT  mkurnaloba ar iTvaliswinebs pacientTa srul 

gankurnebas [94] [95], aqedan gamomdinare, sainteresoa Tirkmelzeda 

jirkvlisa da mis mier producirebuli steroiduli hormonebis (DHEA-S 

da 17α-OH-P) roli prostatis hormonrezistentuli kibos ganviTarebaSi,  

rac saSualebas mogvcems gamovavlinoT postoperaciul periodSi 

daavadebis progresirebis xarisxi.  

aRsaRniSnavia, rom es sakiTxebi literaturaSi Rrmad Seswavlili ar 

aris, publikaciebi, romlebic Seiswavlidnen Tirkmelzeda jirkvlis  

hormonebis koncentracias periferiul sisxlSi gaCnda 1980-an wlebSi 

(Belanger A., et al, 1986; Geller J. 1985) da maT aCvenes, rom prostatis kibos mqone 
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mamakacebis sisxlSi kastraciamde da kastraciis Semdeg aRniSnuli 

hormonebis done statistikurad sarwmunod ar icvleboda. 

    Cvenma gamokvlevebma uCvena, rom prostatis metastazirebuli 

adenokarcinomiT daavadebulTa sisxlis SratSi rogorc plastikur 

orqeqtomiamde, aseve plastikuri orqeqtomiis Semdeg, sakontrolo jgufTan 

SedarebiT, SeiniSneboda DHEA-S-is klebis tendencia, romelic 

gansakuTrebiT gamoxatuli iyo operaciis Semdgom periodSi. kerZod, op-

eraciamde DHEA-S-is raodenoba sakontrolo jgufTan SedarebiT mci-

rdeboda (~ 1,7-jer), xolo operaciis Semdeg ki (~ 3-jer,). (cxr.10).  

    rogorc ukve aRvniSneT, prostatis kibos  dros prostatis simsivnuri 

qsovili saWiroebs gaZlierebul androgenul stimulacias. organizmis 

androgenebisadmi Zlieri moTxovnilebis pirobebSi aqtiurdeba T-is DHT 

gardaqmnis meqanizmi, ris safuZvelzec irRveva Tanafardoba T-is sinTezsa 

da metabolizms Soris [90] [96]. ganviTarebuli hormonuli disbalansis 

fonze, androgenebis sinTezis ZiriTadi wyaro _ saTesle jirkvlebi veRar 

akmayofileben organizmis gazrdil moTxovnilebas T-is mimarT da saWiro 

xdeba damatebiTi meqanizmis (Tirkmelzeda jirkvali) aRniSnul procesSi 

CarTva, Sedegad aqtiurdeba Tirkmelzeda jirkvlis qerqovan SreSi zemoT 

aRniSnuli hormonebis biosinTezisa da metabolizmis gzebi, Sesabamisad 

izrdeba sisxlis SratSi T-is raodenoba ( ~ 2-jer), sakontrolo jgufTan 

SedarebiT, savaraudod misi winamorbedis _ DHEA-S-is raodenobis Sem-

cirebis xarjze (cxr.10).  

    rac Seexeba plastikur orqeqtomias, romlis drosac adgili aqvs 

saTesle jirkvlebSi sinTezirebuli hormonebis blokirebas, vvaraudobT, 

rom am SemTxvevaSi simsivniT dazianebuli organizmis mTliani 

moTxovnileba mimarTuli unda iyos im androgenebisadmi, romlebic 

sinTezisa da metabolizmis gzebs uSualod Tirkmelzeda jirkvalSi 

gadian. Sesabamisad, plastikur orqeqtomiis Semdeg, Tirkmelzeda jirkvlis 

qerqovan SreSi gamomuSavebuli DHEA-S-is minimaluri raodenoba mTlianad 

unda gansazRvravdes saboloo produqtis T-is mcire raodenobiT 

biosinTezs da sisxlis SratSi mis SenarCunebas. (cxr.10).     

    amgvarad, postoperaciul periodSi  DHEA-S-is Semcirebuli raodenoba 

(cxr.10) gamowveulia masze moTxovnis gazrdiTa da biosinTezis procesebis 
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darRveviT. vvaraudobT, rom plastikuri orqeqtomiis Semdeg  Tundac mcire 

raodenobiT  sinTezirebuli DHEA-S uzrunvelyofs  simsivnuri ujredebis 

mier T-ze moTxovnas da sisxlis SratSi mis mcired SenarCunebas (cxr.10), 

ris safuZvelzec SesaZlebelia,  rom   prostatis  kibos  ujredebi 

Rebuloben xelsayrel endogenur garemos SemdgomSi ujredebis proli-

feraciisaTvis.  

    vinaidan DHEA-S warmoadgens endogenur hormons, romelsac anti-

kancerogenuli moqmedeba axasiaTebs [97], cxadi xdeba, rom prostatis 

metastazirebuli adenokarcinomis dros,N rogorc plastikur 

orqeqtomiamde,  aseve mis Semdeg, DHEA-S-is Semcirebuli raodenoba asaxavs 

simsivniT dazianebuli organizmis zogad mdgomareobas da Sesustebul 

reaqcias ganviTarebuli simsivnuri paTologiis sawinaaRmdegod.  

kvlevis Semdgom etapze Seswavlil iqna 17α-OH-P-is raodenoba 

sakontrolo jgufisa da prostatis metastazirebuli adenokarcinomiT 

daavadebul mamakacTa sisxlis SratSi plastikur orqeqtomiamde da mas 

Semdeg. 

gamokvlevebma uCvena, rom sakontrolo jgufisa da prostatis 

metastazirebuli adenokarcinomiT daavadebul mamakacebis sisxlis SratSi 

(operaciamde) 17α-OH-P erTi da igive raodenobiT iyo warmodgenili.  

operaciis Semdeg ki aRniSnuli hormonis raodenoba mcirdeboda (2-jer). 

(cxr. 10). 

    rogorc ukve aRvniSneT, prostatis adenokarcinomis dros organizmis 

ZiriTadi moTxovnileba mimarTulia T da DHT mimarT  [98]. 

metastazirebuli prostatis kibos dros (rogorc plastikur 

orqeqtomiamde, aseve mis Semdeg) androgenebisadmi (T da DHT)  gazrdili 

moTxovnilebis pirobebSi Semcirebuli unda iyos moTxovnileba estro-

genebis mimarT. simsivniT dazianebul organizms aRar unda esaWiroebodes 

estrogenebiT stimulacia [96], aqedan gamomdinare savaraudoa, rom Ti-

rkmelzeda jirkvlis qerqSi  unda  daiTrgunos 17α-OH-P-is  biosinTezis  

gza,  Sedegad  sisxlis mimoqcevaSi unda daiklos 17α-OH-P-is raode-

nobamac, rasac Cveni gamokvlevebic adasturebs (cxr.10). 
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          cxrili 10 
 

Pprostatis adenokarcinomiT (PCa) daavadebul mamakacTa  sisxlis SratSi 

Tirkmelzeda  jirkvlis steroiduli hormonebis raodenobrivi cvlileba 

 

 

                                         steroiduli 
hormonebi 

 
 

 
 
 

sakontrolo
jgufi 

PCa 
 (plastikur 

orqeqtomiamde) 
 

PCa 
(plastikuri 

orqeqtomiidan ~ 6 
Tvis Semdeg) 

 

 
 
 
 

         
       DHEA-S 

 
 

67 ± 0.3 
P1<0,05  

 
(μg / dl) 

 
 

186.2 ± 0.5 
 

111.6 ± 0.5 
P<0,05 

 
 

P2<0,05 
 

 
17α-OH-P 
(ng / ml) 

 
 

 
 

0.4 ± 0.01 
 P1<0,05  

 

0.8 ± 0.01 
 

0.8 ± 0.01 
P<0,05              P2<0,05 

T (ng/ml) 

 
7,17± 0,2 

 
 

    13,3±1,2 

    P<0,05; 

0,087±0,003 

P1 <0,05 

P2<0,05; 

       PSA (ng/ml)     1.6 ±0,9 

 
 

 

 

 

 

 
39.3±0,9 118±1,2 

 P<0,05; P<0,05; 
 
              15 (pacientTa raodenoba TiToeul jgufSi); 
              (pacientTa saSualo asaki 68,5±1,7 weli).  
                  p- stiudentis koeficienti 
 
                P – operaciamde prostatis metastazirebuli adenokarcinomis   

maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba sakontrolo jgufTan  

            
                P1  -       operaciis Semdeg prostatis metastazirebuli 

adenokarcinomis maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba sakontrolo jgufTan  

 
                P2  -     operaciamdeli da operaciis Semdgomi prostatis 

metastazirebuli adenokarcinomis 
maCveneblebisNstatistikuradNdamuSavebuli 
urTierTdamokidebuleba 
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    Cvens mier Seswavlil iqna aseve prostatis metastazirebul 

adenokarcinomiT daavadebulTa sisxlis SratSi PSA-s maCveneblebis da 

Tirkmelzeda jirkvlebis steroiduli hormonebis raodenobrivi 

cvlilebebis urTierTdamokidebuleba plastikur orqeqtomiamde da 

plastikuri orqeqtomiidan 6 Tvis Semdeg. dadginda, rom plastikur 

orqeqtomiamde, roca roca PSA-s saSualo maCvenebelia  118 ±1,2 ng/ml 

SeiniSneba DHEA-S- is klebis tendencia, xolo 17α-OH-P erTi da igive 

raodenobiT aris warmodgenili operaciidan 6 Tvis Semdeg ki, rodesac – 

PSA-s maCvenebeli sawyis maCvenebelTan SedarebiT mniSvnelovnad iyo 

Semcirebuli aRniSnuli hormonebis raodenoba mcirdeboda (p>0,05) (cxr.10). 

miuxedavad imisa, rom arsebobs garkveuli kavSiri PSA-s maCveneblebsa da 

Seswavlil hormonebs Soris, ver iqna miRebuli statistikurad sarwmuno 

maCveneblebi, ris gamoc aRniSnuli monacemebi ar aris Sesuli daskvnebSi. 

amgvarad, hormonuli disbalansi, romelic  ganpirobebulia rogorc 

sasqeso jirkvlebSi ganviTarebuli hormonuli homeostazis darRveviT, 

aseve Tirkmelzeda jirkvlis hormonebis biosinTezis mniSvnelovani cvli-

lebebiT warmoadgens prostatis avTvisebiani simsivnuri zrdis erT-erT 

winapirobas. 

Krogorc ukve aRvniSneT, plastikuri orqeqtomia, rogorc prostatis 

progresirebuli kibos mkurnalobis forma gulisxmobs hormonuli 

daTrgunvis gziT avTvisebiani simsivnuri procesis regress, Tumca amgvari 

qirurgiuli meTodiT mkurnaloba ar iTvaliswinebs pacientTa srul 

gankurnebas [94] [95], Tu gaviTvaliswinebT im faqtsac, rom umetes SemT-

xvevaSi qirurgiuli mkurnalobidan garkveuli periodis Semdeg simsivne 

ganicdis mutacias hormonrezistentul formad, romelic Zlieri agre-

siulobiT xasiaTdeba [99] cxadi xdeba, rom prostatis progresirebuli 

kibos mkurnalobis saqmeSi miuxedavad warmatebebisa jer kidev rCeba 

sakiTxebi, romelTa gadawyveta prostatis kancerogenezSi mravali 

problemis gadaWras Seuwyobs xels, xolo aRniSnuli mimarTulebiT 

kvlevas ki metad aqtualurs xdis.  

aqedan gamomdinare, sainteresoa vimsjeloT  Tirkmelzeda jirkvlisa 

da mis mier producirebuli steroiduli hormonebis (DHEA-S da 17α-OH-P) 
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rolze plastikuri orqeqtomiis Semdeg prostatis hormonrezistentuli 

kibos ganviTarebaSi. prostatis avTvisebiani simsivnis dros,  organizmSi 

ganviTarebuli hormonuli disbalansis fonze prostatis androgenmgrZno-

biare ujredebs SeswevT unari ganicadon adaptacia da proliferacia 

mastimulirebeli hormonis minimaluri raodenobis mimarT [99]. Tu gavi-

TvaliswinebT aRniSnul mosazrebas savaraudoa, rom qirurgiuli mku-

rnalobis Semdeg hormonrezistentuli kibos Semdgomi progresirebis erT-

erT SesaZlo mizezs warmoadgens androgenmgrZnobiare ujredebis ad-

aptacia T-is Zalian dabali donis mimarT, romelic dafiqsirda aRniSnuli 

daavadebis postoperaciuli mimdinareobis dros da romlis sinTezis 

erTaderT wyaros, plastikuri orqeqtomiis Semdeg Tirkmelzeda jirkvlebi 

da mis mier producirebuli steroiduli hormonebi warmoadgenen. Sesa-

bamisad prostatis ujredebi iReben xelsayrel endogenur  garemos Sem-

dgomi proliferaciisaTvis. Sedegad, prostatis epiTeliumi agrZelebs 

dayofas da procesi progresirebs T-isa da DHT-is donisa da mkurnalobis 

xangrZlivobisagan damoukideblad.Aaqedan gamomdinare, cxadi xdeba, rom 

plastikuri orqeqtomia mxolod nawilobriv aferxebs prostatis kibos uj-

redebis proliferacias. aRniSnuli mimarTulebiT kvlevas prognozuli 

TvalsazrisiT eniWeba didi mniSvneloba, vinaidan saSualebas gvaZlevs vim-

sjeloT postoperaciul periodSi daavadebis progresirebis xarisxze, ras-

ac Cvens mier miRebuli monacemebic adasturebs.  
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3.4NeriTrocitebis morfologiuri maxasiaTeblebisNcvlileba da maTi 

gamomwvevi SesaZlo mizezebi prostatis metastazirebuli 

adenokarcinomis dros, Nrogorc plastikur orqeqtomiamde, aseve mis 

Semdeg 

 

rogorc ukve aRvniSneT, prostatis kibo hormondamokidebul simsivnes 

warmoadgens. OorganizmSi mkacrad daculi balansi cirkulirebad 

androgenebsa da estrogenebs Soris uzrunvelyofs winamdebare jirkvlis 

normalur formirebas da mis funqcionalur aqtivobas [98]. kerZod, 

androgenebi uSualod akontroleben prostatis epiTeliumis diferen-

cirebis process, xolo estrogenebi  _ proliferaciis process [99]. im 

SemTxvevaSi ki, rodesac androgenebsa da estrogenebs Soris arsebuli 

balansi irRveva, iqmneba xelSemwyobi garemo prostatis simsivneebis 

ganviTarebisTvis [100].  

cnobilia, rom eriTrocitebis struqturisa da funqciis cvlileba 

warmoadgens mravalricxovan neoplastur sindromTagan erT-erTs, romelic 

damaxasiaTebelia avTvisebiani simsivnuri zrdisTvis [101]. sayuradReboa is 

faqtic, rom aRniSnul cvlilebebs erTis mxriv, ganapirobebs simsivnur 

qsovilSi warmoqmnili sxvadasxva biologiurad aqtiur nivTierebaTa 

zemoqmedeba (pirdapiri gza), xolo meores mxriv, eriTrocitebSi 

gamoxatuli cvlilebebi uSualod ukavSirdeba im hormonul Zvrebs 

(arapirdapiri gza), romelsac adgili aqvs organizmSi neoplaziuri 

procesebis mimdinareobis dros [102].  

      prostatis metastazirebuli adenokarcinomis dros, rogorc 

plastikur orqeqtomiamde, ise mis Semdeg, periferiul sisxlSi 

dafiqsirebul iqna eriTrocitebis sakmaod mniSvnelovani morfologiuri 

cvlilebebi, amave dros aRniSnuli paTologiis dros gamovlenil iqna 

saTesle da Tirkmelzeda jirkvlis steroiduli hormonebis raodenobrivi 

cvlileba, aqedan gamomdinare, kvlevis mocemul etapze CvenTvis 

mniSvnelovani iyo dagvedgina arsebobda Tu ara pirdapiri urTierTkavSiri 

eriTrocitebis mxriv gamoxatul cvlilebebsa da organizmSi ganviTarebul 

hormonul Zvrebs Soris. 
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eriTrocitebis morfologiuri cvlilebebi, romelic dafiqsirebul 

iqna prostatis metastazirebuli adenokarcinomiT daavadebul mamakacTa 

periferiul sisxlSi (plastikur orqeqtomiamde), savaraudod 

ganpirobebuli unda iyos organizmSi mimdinare simsivnuri procesebiT. 

kerZod, cnobilia, rom simsivnuri qsovilis mier producirebulma bio-

logiurad aqtiurma nivTierebebma SesaZloa imoqmedon Zvlis tvinSi 

sisxlis warmoqmnaze da pirdapiri gziT eriTrocitebze [103], rac 

aRniSnuli paTologiis dros vlindeba eriTrocitebis zedapiruli 

arqiteqtonikis mniSvnelovani cvlilebiT da sxvadasxva formisa da zomis 

paTologiuri eriTrocitebis formirebiT (cxrili. 11).  

literaturul monacemebze dayrdnobiT [102] savaraudoa agreTve, rom 

prostatis metastazirebuli adenokarcinomis dros (plastikur 

orqeqtomiamde) eriTrocitebis mxriv gamoxatuli cvlilebebi nawilobriv 

ganpirobebulia im hormonuli ZvrebiT, romelsac adgili aqvs avTvisebiani 

simsivniT dazianebul organizmSi.  rogorc CvenTvis cnobilia, prostatis 

metastazirebuli adenokarcinomis dros organizmSi gaZlierebulia 

moTxovna androgenebis _ testosteronisa (T) da dihidrotestosteronis 

(DHT) mimarT, romelTa sinTezis ZiriTad wyaros saTesle jirkvlebi 

warmoadgenen. aseT pirobebSi saTesle jirkvlebi veRar akmayofileben 

organizmis gazrdil moTxovnas androgenebis moxmarebis mimarT da saWiro 

xdeba aRniSnul procesSi damatebiTi meqanizmis _ Tirkmelzeda jirkvlis 

CarTva. Sedegad, Tirkmelzeda jirkvlis qerqSi aqtiurdeba T da DHT 

sinTezisa da metabolizmis gzebi, rac unda ganapirobebdes sisxlis 

SratSi T-is raodenobriv zrdas, misi winamorbedis DHEA-S-is Semcirebis 

xarjze, rasac Cvens mier miRebuli monacemebic adasturebs. kerZod, 

prostatis metastazirebuli adenokarcinomis dros (plastikur 

orqeqtomiamde) sakontrolo jgufTan SedarebiT adgili hqonda T-is 

raodenobis zrdas da DHEA-S-is Semcirebas (cxr9) (cxr. 10). 
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cxrili 11 

Pprostatis metastazirebuli adenokarcinomiT  daavadebul mamakacTa  

sisxlis eriTrocitebis struqturuli maCveneblebis procentuli 

raodenobis cvlileba (yoveli konkretuli parametrisaTvis aRiricxeboda 

100 ujredi) 

 
 

  
maCveneblebi 

sakontrolo 
jgufi 

 
 
 

 
[%] 

prostatis kibo 
(plastikur 

orqeqtomiamde) 
 
 
 

[%] 

prostatis 
kibo 

(plastikuri 
orqeqtomiis 

Semdeg) 
 

[%] 
 

Nnormocitebi 
(7-8 MKM) 

 
90,8 ±±4 

 

64 ±±5 
 P<0,05 

 

65±± 4 
             P1<0,05 

P2>0,05; 

A 
akantocitebi 

 

 
0,2± ±±0,05 

 

15±± 0,2 
P<0,05 

 

11 ±±0,1 
             P1<0,05 

P2>0,05; 
 

grZeli 
eriTrocitebi 

 
2 ±±0,2 

 

15 ±± 0,3  
P<0,05 

 

12 ±± 0,3  
           P1<0,05 

P2>0,05; 
paTologiuri 
eriTrocitebi 

 
__        22 ±± 1  

P<0,05 

 

12 ±± 1  
           P1<0,05 

P2<0,05; 
 
 
           15 (pacientTa raodenoba TiToeul jgufSi); 
              (pacientTa saSualo asaki 68,5±1,7 weli). 
                  p- stiudentis koeficienti 
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sakontrolo jgufis maCveneblebTan SedarebiT mniSvnelovnad matul-

obda agreTve aRniSnuli paTologiis dros estrogenebis (progesteroni (P) 

da estradioli (E2)) raodenobac (cxrili 9).  

cnobilia, rom estrogenebi gavlenas axdenen eriTropoezis procesze. 

maTi maRali koncentracia Zlier Trgunavs eriTropoezs [102]. Mmikrosko-

puli kvlevis safuZvelze gamovlenil iqna, rom prostatis metas-

tazirebuli adenokarcinomis dros (plastikur orqeqtomiamde) periferiul 

sisxlSi fiqsirdeboda normocitebis raodenobis Semcireba 

(normocitopenia), rasac adgili hqonda daberebuli eriTrocitebis _ 

akantocitebis zrdis (akantocitozi) fonze (cxrili 11). aRniSnuli faqti 

TavisTavad miuTiTebs eriTropoezis daqveiTebaze. vvaraudobT, rom 

eriTropoezis procesis daTrgunva da Sesabamisad arasakmarisi raodenobiT 

normocitebis warmoqmna unda ukavSirdebodes aRniSnuli paTologiis dros 

estrogenebis raodenobis zrdas, vinaidan, rogorc ukve aRvniSneT, 

estrogenebi axdenen mkveTrad gamoxatul  Semakavebel zemoqmedebas 

eriTropoezze [102].  

is faqti, rom prostatis metastazirebuli adenokarcinomis dros 

organizmSi ganviTarebuli hormonuli cvlilebebi mniSvnelovan gavlenas 

axdens eriTropoezis procesze da eriTrocitebis zedapiruli 

arqiteqtonikis cvlilebaze, kidev erTxel dasturdeba Cvens mier miRebuli 

monacemebiT. prostatis metastazirebuli adenokarcinomis dros, rogorc 

plastikur orqeqtomiamde, aseve mis Semdeg, periferiul sisxlSi 

gamovlenil iqna grZeli formis eriTrocitebi. kerZod, plastikur 

orqeqtomiamde maTi ricxvi warmodgenili iyo 15 %-iT da sakontrolo 

jgufTan SedarebiT momatebuli iyo 8-jer, xolo plastikuri orqeqtomiis 

Semdeg warmodgenili iyo 12 %-iT da momatebuli iyo 6-jer (cxrili 11). 

cnobilia, rom  grZeli eriTrocitebis gamovlena maCvenebelia centraluri 

nervuli sistemis dainteresebis [105].  

     cnobilia, rom eriTropoezis procesi regulirdeba simpaTikuri 

nervuli sistemis mier, romelic sawyis makontrolirebel signalebs 

hipoTalamusis garkveuli ubnebidan iRebs [102]. prostatis kibos dros 

avTvisebiani zrdiT gamowveuli morfo-funqciuri gardaqmnebi gavlenas 

axdens, savaraudod hipoTalamuszec, romelsac rogorc ukve aRvniSneT, 
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ukavSirdeba eriTropoezis regulacia. e.i. prostatis metastazirebuli 

adenokarcinomis dros SesaZloa adgili hqondes hipoTalamuri 

struqturebis da Sesabamisad hipoTalamur-hipofizur-Tirkmelzeda 

jirkvlis (HPA sistema) funqcionirebis cvlilebas, rac saboloo jamSi 

ganapirobebs eriTropoezis procesis darRvevas. 

rac Seexeba plastikuri orqeqtomiis Semdeg eriTrocitebis mxriv 

dafiqsirebul cvlilebebs - miuTiTeben eriTropoezis daqveiTebaze, 

romelic SesaZloa ganpirobebuli iyos uSualod simsivnuri procesiT 

(kancerogenezis procesSi cvlilebas ganicdis eriTrocitebis zedapiruli 

arqiteqtonika, Sedegad yalibdeba dabali funqcionaluri aqtivobis mqone 

formaSecvlili paTologiuri eriTrocitebi) [106], an SesaZloa 

ukavSirdebodes qirurgiul Carevas, romelic antiandrogenebTan erTad 

srul androgenul blokadas gulisxmobs. rogorc cnobilia, androgenebi 

eriTropoezis procesis stimulatorebs warmoadgenen [107], Sesabamisad, 

androgenulma daTrgunvam unda Seaferxos eriTropoezis mimdinareoba. 

SesaZlebelia, rom am dros Zvlis tvini cdilobs eriTrocitebis 

naklebobis kompensacias da zrdis paTologiuri formisa da zomis 

eriTrocitebis gamoSvebas sisxlSi, rasac Cveni monacemebic adastureben 

(cxrili 6.).  

amgvarad, simsivnis sistemuri moqmedeba ganapirobebs eriTrocitebis 

struqturuli da funqciuri aqtivobis cvlilebas, xolo  hormonuli 

cvlilebebi ki erTi mxriv, warmoadgens maprovocirebel faqtors 

prostatis kibos ganviTarebasa da progresirebaSi, xolo meore mxriv, 

organizmis sxva makontrolirebel sistemebTan erTad gavlenas axdens 

eriTropoezis procesis cvlilebaze. 
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Tavi IV 

d a s k v n e b i 

eriTrocitebis struqturuli da ultrastruqturuli cvlilebebis 

prognozuli mniSvnelobis da steroiduli hormonebis raodenobrivi 

cvlilebebis Seswavlis mizniT gamovlenil iqna:  

   eriTrocitebSi sinaTlis mikroskopiis saSualebiT plastikur 

orqeqtomiamde sakontrolo jgufis eriTrocitebisaTvis 

damaxasiaTebeli yvela struqturuli maCvenebeli. aseve,  c.S.n-is ar 

mqone normocitebis, mcire diametris c.S.n-is mqone normocitebis, 

didi diametris c.S.n-is mqone normocitebis da grZeli 

eriTrocitebis mkveTrad gazrdili  raodenoba da c.S.n-is mqone 

normocitebis da saSualo diametris c.S.n-is mqone normocitebis 

raodenobis Semcireba. 

  miRebuli Sedegebi prostatis metastazirebuli adenokarcinomiT    

daavadebul pacientebSi plastikur orqeqtomiamde   eriTropoezis 

daqveiTebaze miuTiTebs.  

   gamovlenil iqna prostatis metastazirebuli adenokarcinomiT 

daavadebul pacientTa sisxlSi (plastikur orqeqtomiamde) 

eriTrocitebi protuberantebiT da nakecebiT, aseve degenerirebuli 

Trombocitebis adhezia eriTrocitebis zedapirze. miRebuli 

Sedegebi aseve miuTiTebs eriTropoezis daqveiTebaze, rasac 

aRniSnuli paTologiis dros akantocitebis procentuli 

raodenobis mkveTri matebac mowmobs.  

   gamovlenil iqna plastikuri orqeqtomiidan 6 Tvis Semdeg 

eriTrocitebis morfo-struqturuli maCveneblebis normalizacia 

(c.S.n-is ar mqone normocitebis ricxvis Semcireba, c.S.n-is mqone 

normocitebis ricxvis gatoleba sakontrolo jgufTan. TiTqmis ar 

dafiqsirda Trombocitebis sruli adhezia eriTrocitebis 

zedapirze), rac aRniSnuli paTologiis dros eriTrocitebis 
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adsorbciis unaris gaZlierebis da Sesabamisad dacviTi unaris 

gaumjobesebis maCvenebelia.  

   gamovlenil iqna sakontrolo jgufis mamakacebis sisxlSi 

NNeleqtronuli mikroskopiis meTodis saSualebiT (eriTrocitebis 

NNmorfologiuri suraTi) ormxriv Cazneqili diskos formis 

NNujredebi _ diskocitebi (normocitebi). amgvari ujredebis 

NNsazRvrebi mkveTrad iyo konturirebuli, xolo zedapirze  TiTqmis 

NNar aRiniSneboda cvlilebebi SeRebvis zonebis ganawilebaSi.  

NNujredebis centrSi aRiniSneboda sxvadasxva diametris centraluri 

NNSeuRebavi nawili 

   prostatis metastazirebuli adenokarcinomiT daavadebulTa 

eriTrocitebis eleqtronuli mikroskopiT Seswavlam plastikur 

orqeqtomiamde da plastikuri orqeqtomiidan 6 Tvis Semdeg 

gamoavlina sustad konturirebuli sazRvrebis mqone, 

formaSecvlili ujredebi _ paTologiuri eriTrocitebi, 

asevegrZeli formis eriTrocitebi, romlebic xSir SemTxvevaSi 

warmoqmnidnen slajebs. plastikuri orqeqtomiis Semdeg slajebi 

vlindeboda ara mxolod eriTrocitebs Soris, aramed 

eriTrocitebsa da Trombocitebs Sorisac. 

   dadgenil iqna, rom plastikuri orqeqtomiidan 6 Tvis Semdeg 

prostatis metastzirebuli adenokarcinomiT daavadebulTa 

sisxlSi  prostatis simsivnuri zrdis  mastimulirebeli samive 

steroiduli hormonis (Τ, Ρ, Ε2-is) raodenobis Semcirebis fonze, 

Semcirda qolesterolis raodenobac. 

   gamovlenil iqna, rom prostatis metastazirebuli adenokarcinomiT 

daavadebulTa sisxlis SratSi, rogorc plastikur orqeqtomiamde, 

aseve platikuri orqeqtomiidan 6 Tvis Semdeg, sakontrolo 

jgufTan SedarebiT DHEA-S- is klebis tendencia, romelic 

gansakuTrebiT gamoxatulia operaciis Semdgom periodSi. rac 

Seexeba 17α-OH-P, es ukanaskneli sakontrolo jgufisa da 

prostatis metastazirebuli adenokarcinomiT daavadebulTa 

sisxlis SratSi operaciamde erTi da igive raodenobiT iyo 
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warmodgenili, operaciidan 6 Tvis Semdeg ki aRniSnuli hormonis 

raodenoba mcirdeboda.  

     amgvarad, prostatis metastazirebuli adenokarcinomis dros 

organizmSi ganviTarebuli hormonuli cvlilebebi mniSvnelovan 

gavlenas axdens eriTropoezis procesze da eriTrocitebis 

zedapiruli arqiteqtonikis cvlilebaze. 

   prostatis metastazirebuli adenokarcinomis dros eriTrocitebis 

zogierTi morfostruqturuli maCveneblis cvlileba (makrocitozi, 

mikrocitozi, akantocitozi, paTologiuri da grZeli formis 

eriTrocitebis raodenobis zrda) daavadebis postoperaciuli 

mimdinareobis arsebobaze miuTiTebs. grZeli formis eriTrocitebis 

raodenobis zrda aRniSnuli paTologiis dros hematoencefaluri 

barieris ganvladobis cvlilebaze da Sesabamisad daavadebis 

paTogenezSi centraluri nervuli sistemis dainteresebaze 

miuTiTebs.  

    plastikuri orqeqtomiis Semdeg, qirurgiuli Carevis miuxedavad ar 

xdeba pacientebis absoluturi gamojanmrTeleba, rasac mowmobs 

postoperaciul periodSi narCeni movlenebis arseboba. Tumca 

mTeli rigi maCveneblebis normalizacia postoperaciuli periodis 

aRniSnul  etapze (6 Tve) organizmis imunuri sistemis SedarebiT 

gaZlierebaze da Sesabamisad dacviTi unaris gaumjobesebaze 

miuTiTebs. 
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