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  winamdebare  Jurnalis  gamocema  gvafiqrebina  im  garemoebam,  rom 

dReisaTvis nefrologiaSi ar arsebobs arc erTi saxelmZRvanelo qarTul 

enaze.  masSi gaSuqebuli iqneba aqtualuri sakiTxebi,  rogorc klinikuri 

nefrologiidan,  aseve  hemo-  da  peritoneuli  dializidan  da  Tirkmlis 

transplantaciidan.  sakiTxebis  SerCeva  iwarmoebs  maTi  praqtikuli 

Rirebulebis mixedviT da daefuZneba Tanamedrove literaturis monacemebs. 

JurnalSi SexvdebiT bevr iseT Temasac, romelic erTi SexedviT „Zalian 

advilia“, magram pacientis sawolTan samwuxarod xSirad „gvaviwydeba“.

  Jurnali xelmisawvdomi iqneba “saqarTvelos dializis, nefrologiisa da 

Tirkmlis  transplantaciis  kavSiris”  yvela  wevrisaTvis.  gamoicema 

SezRuduli tiraJiT. mimdinare wlis 1 aprilidan funqcionirebas iwyebs 

veb-gverdi  www.dntunion.ge, romlis  forumSic  monawileobas  miiReben 

gamocdili specialistebi da konsultaciebs gauweven  kolegebs rogorc 

sxvadasxva  nefrologiuri  sakiTxebis  irgvliv,  aseve  saintereso 

SemTxvevebis diagnostikisa da mkurnalobis Sesaxeb.

„saq.  dializis,  nefrologiisa  da  Tirkmlis  transplantaciis  kavSiris” 

Tavmjdomare, „urologiis erovnuli centris” nefrologiuri ganyofilebis 
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Tirkmlis funqciis Sefaseba

  Tirkmlis funqcia fasdeba glomeruluri filtraciis siCqaris mixedviT, 
romelic ganisazRvreba garkveuli nivTierebis klirensis gazomvis gziT. 
unda ganvasxvavoT erTmaneTisgan glomeruluri Pfiltraciis siCqare (gfs) 
da nivTierebis klirensi. nivTierebis klirensi aris garkveuli nivTierebis 
is  raodenoba,  romelic  gamoiyofa  organizmidan  drois  erTeulSi 
Tirkmelebis mier. glomeruluri filtaciis siCqare (gfs) aris garkveuli 
nivTierebis  is  raodenoba,  romelic  gamoiyofa  organizmidan  drois 
erTeulSi mxolod glomeruluri filtraciis gziT. nivTierebis klirensi 
Semdegi formuliT gamoiTvleba:

           U x V        1.73 m
2

C = ------ x ------
          P x t            SA

sadac C-ml/wT, U-nivTierebis koncentracia SardSi, V- Sardis moculoba, P – nivTierebis 
koncentracia plazmaSi, t - dro

SA = 0.0235 x wona 0.51456 x simaRle 0.42246

wona izomeba kg-Si, simaRle – sm-Si. 

imisaTvis,  rom  klirensis  mniSvneloba  maqsimaluri  sizustiT 
uaxlovdebodes  gfs-s,  idealuria  nivTiereba,  romelic  organizmidan 
gamoiyofa  mxolod  glomeruluri  filtraciis  gziT,  anu  ar  xdeba 
milakebis mier misi sekrecia an reabsorbcia. aseT nivTierebad miCneulia 
inulini. inulini aris fruqtozis polimeri, misi molekuluri wonaa 5200 
daltoni. igi egzogenurad SehyavT organizmSi erTi saaTis ganmavlobaSi, 
Semdeg  pacients  Txoven  Sardis  buStis  daclas,  ris  Semdegac  drois 
garkveul intervalebSi sazRvraven mis koncentracias Sardsa da plazmaSi. 
inulinis  klirensi  warmoadgens  “oqros  standarts”  Tirkmlis  funqciis 
gansazRvrisaTvis, magram praqtikulad mas iSviaTad iyeneben. 

glomeruluri filtraciis Sesafaseblad rutinulad gamoiyeneba:
1. kreatininis klirensi
2. kreatininisa da Sardovanas saSualo klirensi
3. cistatini C-s koncentracia
4. radiofarmakologiuri saSualebebis klirensi

kreatininis  klirensi.  kreatininis  molekuluri wonaa  113  daltoni,  misi 
koncentracia  plazmaSi damokidebulia miRebuli cilis raodenobaze  da 
sxeulis  wonaze.  kreatinini  Tavisuflad  gadis  glomerulur  filtrs, 
Tumca  misi  sekrecia  aseve  xdeba  proqsimaluri  milakebis  mier,  amitom 
kreatininis  klirensi  aRemateba  glomeruluri  filtraciis  WeSmarit 
siCqares. rac ufro maRalia kreatininis koncentracia plazmaSi, miT ufro 
Zlierdeba  misi  sekrecia  milakebis  mier.  kreatininis  klirensis 
glomerulur  filtraciasTan  miaxlovebis  mizniT  gamoiyeneba  iseTi 
preparatebi,  romelic  ablokireben  kreatininis  sekrecias  proqsimaluri 
milakebis mier (cimetidini, trimetoprimi, dapsoni), mag, av-s eZleva 800 mg 
cimetidini Sardis Segrovebis wina saRamos. 

kreatininis  klirensis  miaxloebiT  gansazRvra  SeiZleba  Cockroft-is 
formuliTac:
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             (140- asaki) x wona        1.73 m
2

Ccr = ------------------- x ------  (mamakaci)
             (Cr ea x 72)                    SA

              (140- asaki) x wona        1.73 m
2

Ccr = ------------------- x ------  (qali)
             (Cr ea x 85)                    SA

sadac: Crea – kreatininis koncetracia sisxlSi, mg/dl, asaki – wlebi, wona – kg

kreatininis  da  Sardovanas  saSualo  klirensi.  Sardovanas  molekuluri 
wonaa 60 daltoni, misi koncentracia plazmaSi damokidebulia miRebuli 
cilis raodenobaze. Sardovana Tavisuflad gadis glomerulur filtrs, 
magram misi nawili reabsorbirdeba milakebis mier, ris gamoc Sardovanas 
klirensi naklebia glomeruluri filtraciis WeSmarit siCqareze. iTvleba, 
rom kreatininis da Sardovanas klirensebis saSualo maCvenebeli emTxveva 
glomeruli filtraciis siCqares.

  Ccr ea  + Curea    

gfs = --------------
                2         

sadac: Ccrea – kreatininis klirensi, Curea – Sardovanas klirensi

cistatini  C-s koncentracia.  cistatini  C warmoadgens araglikozirebul 
polipeptids.  misi  koncentracia  plazmaSi  damokidebulia  mxolod 
glomeruluri  filtraciis  siCqareze  da  ara  wonaze,  asakze,  sqesze, 
miRebuli  sakvebis  raodenobaze  da  a.S.,  ris  gamoc  is  glomerulur 
filtraciis  siCqaris  gansazRvris  universalur  endogenur  markerad 
iTvleba.  cistatin  C-s  garkveul  koncentacias  plazmaSi  Seesabameba 
glomeruluri filtraciis gansazRvruli siCqare.

radiofarmakologiuri  saSualebebi.  glomeruluri  filtraciis  siCqaris 
gansasazRvrad  yvelaze  xSirad  gamoiyeneba 99mTc-DTPA.  radiofarma-
kologiuri  saSualebebiT  glomerulis  filtraciis  gansazRvra  yvelaze 
zustia  da  ufro  metad  uaxlovdeba  inulinis  klirenss,  vidre  sxva 
meTodebiT gamoTvlili gfs,  Tumca praqtikulad is SedarebiT iSviaTad 
gamoiyeneba. 

gamoyenebuli literatura: 

1. Alex M. Davison, J. Stewart Cameron, Jean-Pierre Grьnfeld, Claudio Pontichelli, Eberhard 
Ritz,  Christopher  G.Winearls,  Charls  van  Yeperele. Oxford  Textbook  of  Clinical 
Nephrology, 2005.

2. B Grabensee.  Nephrologie, 2002.
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Tirkmlis biofsia

Tirkmlis biofsiis Cvenebebi

diagnozi Tirkmlis biofsiis Cveneba

hematuria - izolirebuli hematuria 6 (12) Tveze meti
- hematuria, romelsac Tan axlavs arteriuli 

hipertenzia, proteinuria an Tirkmlis funqciis 
daqveiTeba

- mikroskopuli hematuria potenciur cocxal 
donorSi

proteinuria - nefrozuli xarisxis proteinuria (>3,5g/24sT)
- proteinuria, romelsac Tan axlavs >2g/24sT 

arteriuli hipertenzia an Tirkmlis fuqciis 
daqveiTeba

- proteinuria >2g/24sT, romelic persistirebs an 
imatebs dinamikaSi

Tirkmlebis 
mwvave 
ukmarisoba

- gaurkveveli genezi
- 4 kviraze meti xangrZlivobis oliguria
- maRali xarisxis proteinuria
- swrafad progresirebadi glomerulonefriti

sistemuri 
daavadebebi

- imunologiuri da paraneoplastiuri daavadebebi 
(vaskuliti, monoklonuri gamopaTia, amiloidozi, 
revmatoiduli poliarTriti, sklerodermia, 
sistemuri wiTeli mglura)

                             
Saqriani 
diabeti

- Saqriani diabeti <10 welze
- proteinuria retinopaTiis gareSe

orsuloba - mZime nefrozuli sindromi
- gaurkveveli genezis Tmu
- aqtiuri sistemuri wiTeli mglura

transplantati - 10 dReze meti xangZlivobis Tirkmlis funqciuri 
ukmarisoba

- Tirkmlis mogvianebiTi funqciuri ukmarisoba
- nefrozuli xarisxis proteinuria
- sakontrolo biofsia
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Tirkmlis biofsiis safuZvelze SesaZlebelia:

1. diagnozis dasma
2. prognozis gansazRvra
3. Terapiis gansazRvra

Tirkmlis biofsiis ukuCvenebebi

absoluturi ukuCvenebebi:

1. hemoragiuli diaTezi
2. sisxlis Sededebis drois gaxangZliveba
3. arakontrolirebadi arteriuli hipertenzia

SedarebiTi ukuCvenebebi:
  
   1. erTaderTi mofunqcie Tirkmeli
   2. RviZlis cirozi
   3. Tirkmlis abscesi. infeqcia
   4. saSarde gzebis obstruqcia

                    Tirkmlis biofsiis garTulebebi

Tirkmlis biofsiis Semdeg ganviTarebuli qvemoT CamoTvlili garTulebebi 
Tanamedrove teqnikis gamoyenebiT gvxvdeba iSviaTad: 

1. mikro/makrohematuria gvxvdeba 2%-3%-Si. buStis hemotamponada kidev 
ufro iSviaTia, daaxloebiT 0,05%.

    2. perirenuli hematoma - 1%
    3.  AV fistula < 1%
    4. sxva organoebis dazianeba
    5. infeqcia da sefsisi praqtikulad aRar gvxvdeba 

gamoyenebuli literatura: 

1. Alex M Davison.  JStevart  Cameron.  Jean-Pierre  Grunfeld.  Claudio Ponticheli.  Eberhard 
Ritz.  Christopher  G.Winearls.  Charls  van  Yeperele. Oxford  Textbook  of  Clinical 
Nephrology

2. B Grabensee.  Nephrologie
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       mSrali wonis Sefaseba hemodializze 
                   myof pacientebSi

hemodializze  myof  pacientTa  mkurnalobis  erT-erTi  aqtualuri 
problemaa  e.w.  “mSrali  wonis”  gansazRvra.  mSrali  wona  gulisxmobs 
pacientis  idealur  postdializur  wonas,  roca  Warbi  siTxe  sxeulidan 
mTlianad an umeteswilad mainc mocilebulia. is SeiZleba ganisazRvros, 
rogor  minimaluri  wona,  romelsac  pacienti  egueba  intradializuri 
simptomebisa  da  hipotenziis  ganviTarebis  gareSe.  praqtikulad 
hemodializze myofi pacientisaTvis mSrali wona ganisazRvreba cdisa da 
Secdomis  meTodiT,  xolo  uzustobis  xarisxi  SeiZleba  gamovlindes 
intradializuri  simptomebis  an  qronikuli  moculobiTi  gadatvirTvis 
saxiT. TiToeuli pacientisTvis mSrali wona unda dazustdes or kviraSi 
erTxel.  hemodializiT  mkurnalobis  dawyebisas  xangrZliv  uremiul 
mdgomareobaSi yofnis gamo pacientebs ZiriTadad aReniSnebaT malnutricia 
da  Sesabamisad  hipoalbuminemia,  rac  arTulebs  adekvatur 
ultrafiltracias.  gasaTvaliswinebelia,  rom  dializis  dawyebis  da 
uremiis xarisxis Semcirebis Semdeg mada umjobesdeba da pacientis wona 
Cveulebriv matulobs qsovilTa masis xarjze – anu mSrali wona imatebs.

hemodializze myofi pacientisTvis dializis seansebs Soris wonis 
optimalur matebad anuriis SemTxvevaSi 2-3 kg iTvleba. wonis ufro mcire 
mateba SeiZleba raime daavadebaze mianiSnebdes, xolo wonis gadaWarbebuli 
mateba – dietis darRvevaze an gaZlierebul wyurvilze. am ukanasknelis 
mizezi  Tavis  mxriv  SeiZleba  iyos  plazmis  momatebuli  osmolaroba 
hiperglikemiis an hipernatremiis (marilis Warbi moxmareba, gaZlierebuli 
ultrafiltracia) gamo. gaZlierebuli wyurvili SeiZleba ganpirobebuli 
iyos  aseve  sxvadasxva  medikamentis  (antihipertenziuli,  difenhidramini, 
paracetamoli da sxv.) gamoyenebiT.

mSrali  wonis  dadgenisas  yuradReba  unda  gamaxvildes  Semdeg 
aspeqtebze: 

• organizmSi siTxis gadanawilebis analizi;

• anamnezuri da obieqturi kvlevis Sedegebi; 

• laboratoriuli monacemebi.

siTxis ganawileba organizmSi

adamianis organizmSi wyali ganawilebulia ujredSida da ujredgare 
sivrceebSi. ujredgare sivrce moicavs sisxlZarRvSida, intersticiul da 
transcelulur (cerebrospinalur, perikardiul, plevralur, peritoneul, 
sinovialuri  da  intraokularuli  siTxeebi,  aseve  ofli  da  saWmlis 
momnelebeli traqtis sekreti) sivrceebs. SeSupeba viTardeba maSin, roca 
Warbi  siTxe  grovdeba  intersticiul  sivrceSi.  sivrceTaSoris  siTxeTa 
gadanacvlebas ganapirobeben hidrostatikuri da osmosuri wnevebi.

mSrali wonis gansazRvra warmoadgens mniSvnelovan safexurs siTxis 
im  moculobis  gamosaangariSeblad,  romelic  organizms  unda  mocildes 
ultrafiltraciis  saSualebiT.  ultrafiltraciis  dros  ganidevneba 
mxolod  sisxlZarRvSida  sivrceSi  arsebuli  siTxe.  sisxlZarRvSida 
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sivrceSi siTxis raodenobis Semcirebis Semdeg plazmis moculobis Sevseba 
xdeba intersticiuli sivrcidan.  plazmis moculobis xelaxali Sevsebis 
(refilling) siswrafeze zegavlenas Semdegi faqtorebi axdenen: 

(1) starlingis Zala: wnevaTa sxvaoba, romelic uzrunvelyofs siTxis 
gadanacvlebas intersticiumidan sisxlZarRvSida sivrceSi. intersticiuli 
sivrcidan  plazmaSi  wylis  gadaadgilebis  siCqare  mcirdeba  Semdegi 
faqtorebis  zegavleniT:  hipoalbuminemia;  marjvena  parkuWis  gadatvirTva, 
rodesac  SeSupeba  ganpirobebulia  venur  sistemaSi  maRali  wnevis 
arsebobiT;  kapilarebis  momatebuli  ganvladoba;  intersticiumSi  cilis 
dagroveba, rac intersticiumSi onkozuri wnevis matebas iwvevs.

(2) osmolaroba: Tu ujredSida an intersticiumis siTxis osmolaroba 
Warbobs  plazmisas,  siTxe  gadaadgildeba  plazmidan  intersticiumSi  an 
ujredis  SigniT  da  piriqiT.  aRniSnul  princips  emyareba  hemodializis 
dros  plazmis  osmolarobis  gazrdisa  da  plazmis  xelaxali  Sevsebis 
mizniT  hiperosmolaruli  xsnarebis  (NaCl-is 3-5%-iani  xsnari,  glukoza, 
manitoli, albumini) gamoyeneba. 

anamnezi da obieqturi kvlevis Sedegebi

mSrali wonis predializuri Sefaseba
hiperhidratacia sxvadasxva klinikuri niSnebiT xasiaTdeba. misi erT-erTi 
xSiri gamovlenaa arteriuli hipertenzia. idealur SemTxvevaSi pacientis 
arteriuli  wnevis  daregulireba  SesaZlebelia  mSrali  wonis  swori 
SerCeviT, hipotenziuri medikamentebis gareSec ki. 

hiperhidrataciaze miuTiTebs aseve periferiuli SeSupeba. SeSupebis zusti 
SefasebisaTvis  saWiroa  kanze  5-10  wamis  ganmavlobaSi  Zlieri  zewola, 
miRebuli  Sedegi  unda  Sefasdes  oTxquliani  skaliT.  0  qula  SeSupebis 
ararsebobaze mianiSnebs, 4+ ki 4 mm-ian CaRrmavebas gulisxmobs. SeSupebis 
formas, roca zewoliT naWdevi ar warmoiqmneba, mkvriv SeSupebas uwodeben 
da is damaxasiaTebelia periferiuli sisxlZarRvovani daavadebisTvis.

hipervolemiis  niSani  SeiZleba  iyos  sauRle  venebis  daWimuloba,  ris 
Sesafasebladac pacientis sxeulis zeda nawili unda iyos horizontaluri 
zedapiridan  30-450-iT  wamoweuli:  aseT  poziciaSi  venebis  advili 
identificireba siTxiT gadatvirTvaze metyvelebs.
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hipervolemiis erT-erTi SesaZlo gamovlenaa respiratoruli simptomebi _ 
orTopnoe an dispnoe. damaxasiaTebelia  sunTqvis gaxSireba da gaRrmaveba, 
rac  siTxiT  gadatvirTuli  filtvis  oqsigenaciis  gasaumjobesebeli 
kompensatoruli meqanizmia.  hiperhidrataciis dros SeiZleba moisminebodes 
sxvadasxva xasiaTis xixini. 

hipervolemiisas  gulis  auskultaciiT  SeiZleba  gamovlindes  ori 
damatebiTi  -  S3  da  S4 toni,   romelTagan   me-3  toni  moculobiTi 
gadatvirTvisa da parkuWis gazrdili predatvirTvis Sedegia, xolo me-4 – 
arteriuli  hipertenziis  maCvenebeli.  auskultaciur  fenomens,  roca 
moismineba  S3 da/an  S4 tonebi, galopi ewodeba. mudmivi hipervolemiisTvis 
damaxasiaTebelia  iseTi  eqokardioskopiuri  cvlilebebi,  rogoricaa 
parkuWebis  da  winagulebis  dilatacia,  hipertrofia,  regurgitaciuli 
nakadebi sxvadasxva sarqvelze. 

rac  Seexeba  siTxis  dagrovebas  e.w.  „mesame  sivrceSi“  –  plevra, 
perikardiumi,  peritoneumi  –  es  SeiZleba  ganpirobebuli  iyos  rogorc 
zogadi hiperhidrataciiT, aseve raime sxva interkurentuli paTologiiT. 

gacilebiT  iSviaTad  gvxvdeba  sapirispiro  situacia,  roca  pacienti 
dializis  dawyebamde  hipovolemiis  mdgomareobaSi  imyofeba.  amis  mizezi 
SeiZleba iyos Rebineba,  diarea,  hiperTermia.  siTxis deficitze SeiZleba 
miuTiTebdes guliscemis sixSiris mateba hipotenziasTan erTad, mSrali da 
webovani  lorwovani  garsebi,  Tavbrusxveva,  daRliloba,  Zlieri  saerTo 
sisuste, kapilaruli avsebis drois gaxangrZliveba (2 wm da meti). 

mSrali wonis intradializuri Sefaseba
hemodializis proceduris dros guliscemis sixSiris mateba da sisxlis 
wnevis daqveiTeba SeiZleba miuTiTebs siTxis “zedmet” an “swraf” klebaze. 
zedmeti kleba  gulisxmobs organizmidan  siTxis  imaze  meti  raodenobiT 
mocilebas,  vidre  es  saWiroa  mSrali  wonis  misaRwevad.  swrafi  klebis 
SemTxvevaSi  ki  irRveva  Sesabamisoba  ultrafiltraciasa  da  plazmis 
xelaxali  Sevsebis  anu  e.w.  refilling-is  procesebs  Soris,  anu 
ultrafiltraciis  tempi  ufro  maRalia,  vidre  qsovilovani  siTxis 
plazmaSi  gadasvlis  unari.  analogiurad,  dializis  proceduris  dros 
gavniTarebuli  kunTebis  mtkivneuli  SekumSva  anu  e.w.  cramp,  romelic 
SeiZleba  grZeldebodes  dializis  dasrulebis  Semdegac,  gamowveulia 
refilling-is  SenelebiT,  aqedan  gamomdinare sisxlZarRvSida  moculobis 
SemcirebiTa  da  e.w.  „fardobiTi“  hiponatremiiT.  sisxlZarRvSida siTxis 
mkveTr  vardnaze  miuTiTebs  aseve  intradializurad   ganviTarebuli 
pirRebina (araacetaturi dializis SemTxvevaSi). nebismier zemoT moyvanil 
simptomi  moiTxovs  mSrali  wonis  maCveneblisa  da  Sesabamisad 
ultrafiltraciis  reJimis  koreqcias.  dializze  myofi  stabiluri 
pacientisaTvis  ultrafiltraciis  dasaSveb  siswrafed  miCneulia  <  20 
ml/kg/saaTSi. 

mSrali wonis postdializuri Sefaseba
hemodializis  seansis  dasrulebisTanave  unda  ganisazRvros  pacientis 
sxeulis  masa.  pre-  da  postdializur  wonaTa  sxvaobiT  ganisazRvreba 
mkurnalobis  ganmavlobaSi  gandevnili  siTxis  raodenoba  (sayuradReboa 
dializis dros kvebis gaTvaliswineba!). sxeulis masis dakargvis TiToeuli 
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kilogrami Seesabameba 1.000 ml siTxis danakargs. sasworze dgomis momentSi 
ganviTarebuli  sisuste  xSirad  orTostatiuli  hipotenziis  niSania. 
orTostatiuli  hipotenzia  xSirad  viTardeba  susti  vazomotoruli 
tonusis mqone pacientebSi (mag.,  Saqriani diabetis dros).  am pacientebSi 
sisxlis  wnevis  normaluri  maCveneblis  SesanarCuneblad  dasaSvebia 
WeSmarit mSral wonaze odnav ufro maRali maCveneblis SenarCuneba. 

laboratoriuli monacemebi

mSrali  wonis  Sefasebis  mizniT  SeiZleba  Semdegi  laboratoriuli 
maCveneblebis  gamoyeneba:  Sratis  natriumi,  glukoza,  albumini  da 
hematokriti.

natriumi.  natriumi,  romelic  ujredgare  sivrcis  ZiriTadi  kaTionia, 
warmoadgens  osmolarobis  mTavar  ganmsazRvrels.  hemodializze  myof 
pacientebs xSirad uviTardebaT hiponatremia, rac dakavSirebulia zedmeti 
siTxis eqskreciis  darRveviTa  da  Sesabamisad natriumis  sisxlZarRvSida 
diluciiT. aqedan gamomdinare dializze myof pacientebSi, rogorc wesi, 
hipernatremia ufro metad dehidrataciaze mianiSnebs, vidre natriumis Warb 
miRebaze.

glukoza.  SratSi glukozis donis maRali Semcveloba iwvevs ujredgare 
siTxis  osmolarobis  gazrdas  da  Sesabamisad  wyurvilis  SegrZnebis 
gaZlierebas.  amitom  Saqriani  diabetiT  daavadebulebSi  interdializuri 
wonis didi namatis Tavidan asacileblad aucilebelia sisxlSi glukozis 
Semcvelobis mkacri monitoringi.

albumini.  malnutricia  hemodializze  myof  pacientTa  didi  nawilis 
problemaa.   albuminis  sakmarisi  maragis  SenarCuneba  cilis  adekvatur 
miRebazea damokidebuli. plazmis albuminis, rogorc osmolarobis agentis, 
ZiriTadi  daniSnulebaa  siTxis  sisxlZarRvSida  sivrceSi  Sekaveba. 
Sesabamisad  hipoalbuminemia  ganapirobebs  sisxlZarRvSida  siTxis 
gadanacvlebas  intersticiumSi,  rac  xilul SeSupebaSi  vlindeba.  amitom 
mSrali  wona  pacientTa  nutriciuli  statusis  gaTvaliswinebiTac  unda 
dazustdes.

hematokriti.   malnutriciis msgavsad,  renuli anemia  hemodializze myof 
pacientTa  umravlesobis  mudmiv  problemas  warmoadgens.  Tumca 
rekombinantuli  eriTropoetinisa  da  parenteralurad  rkinis  preparatis 
gamoyenebiT SesaZlebelia mdgomareobis mniSvnelovani gaumjobeseba. aqedan 
gamomdinare, mxolod hematokritis maCvenebeliT Znelia Sefasdes pacientis 
hidrataciis  statusi  da  is  mxolod  pirobiTi  da  individualuri 
xasiaTisaa. 
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cxrili 1 
klinikur maCvenebelTa kavSiri mSral wonasTan

klinikuri parametrebi
SesaZlo mizezebi/mosalodneli 

Sedegebi
vitaluri niSnebi
guliscemis sixSiris mateba da arteriuli 
wnevis daqveiTeba 

orTostatiuli hipotenzia

cxeleba

arteriuli hipertenzia dializamde

arteriuli hipotenzia dializis Semdeg

plazmis moculobis Semcireba, rac SeiZleba 
ganpirobebuli iyos arasworad SerCeuli 
mSrali woniT an ultrafiltraciis 
siswrafiT 

darRveuli vazomotoruli tonusi an siTxis 
deficiti

siTxis deficiti ganviTarebuli siTxis 
Seufasebeli danakaris  xarjze 

Warbi siTxe

siTxis deficiti an swrafi 
ultrafiltracia

pacientis Civilebi
sisuste,  kunTebis krunCxva, Tavbrusxveva

inter/intradializuri Rebineba/diarea

dispnoe/orTopnoe

siTxis moculobis deficiti

siTxis deficiti

Warbi siTxe
obieqturi kvleva
lorwovani garsebis simSrale;
kanis turgoris daqveiTeba;
kapilaruli Sevseba >2 wami

SeSupeba;
sauRle venebis daWimuloba;
daWimuli periferiuli pulsi;
gulis damatebiTi tonebi;
sunTqviTi xmianobebi (xixini, krepitacia), 
sunTvis gaRrmaveba da sixSiris gazrda

siTxis deficiti

Warbi siTxe

laboratoriuli monacemebi
hipernatremia

hiponatremia

hiperglikemia

hipoalbuminemia

hematokritis mateba

siTxis deficiti

Warbi siTxe

Zlieri wyurvili, interdializuri wonis 
mateba

siTxis gadancvleba sisxlZarRvSida 
sivrcidan intersticiumSi 

siTxis deficiti
anamnezidan sayuradReboa
xSiria dializis dros sisxlis wnevis 
marTvisaTvis fiz. xsnaris bolusebi 

interdializuri wonis Warbi mateba

siTxis deficiti

medikamentebiT da/an siTxis deficitiT 
ganpirobebuli gaZlierebuli wyurvili

11



damatebiTi kvlevebi

gulmkerdis rentgenografia
mSrali  wonis  zusti  dadgenisaTvis  moyvanil 
monacemebTan  erTad  mniSvnelovania  e.w. 
kardioTorakaluri indeqsis (kTi) gansazRvra: 

kTi = gulis sigane / gulmkerdis sigane

norma < 0.5
(janmrTel qalebSi - 0.448, mamakacebSi - 0.448.)

qvemo Rru venis diametriis (qRvd) sonografiuli kvleva.  qvemo Rru venis 
diametris eqoskopiuri kvleva martivi,  swrafi da arainvaziuri meTodia. 
qvemo  Rru  venis  diametris  dadgena  xdeba  zurgze  mwoliare  poziciaSi, 
uSualod dializis seansamde da misi dasrulebidan 30-60 wT Semdeg. qveda 
Rru  venis  wina-ukana  diametri  isazRvreba  diafragmidan  1.5  sm  qvemoT 
hepatur segmentSi (5-10 wuTiani mSvidi periodis Semdeg) amosunTqvisa da 
CasunTqvis  fazebSi.  qvemo  Rru  venis  diametris  saSualo  maCvenebeli 
ganisazRvreba  Semdegnairad:  qRvd  CasunTqvis  dros  +  qRvd  amosunTqvis 
dros/2  -  (Dins+Dex)/2,  xolo  kolabirebis  indeqsi:  [(Dex-Dins)/Dex]  x  100%. 
pirobiTad, hipohidrataciisas qRv saS. diametri  < 8mm, xolo kolabirebis 
indeqsi  >  75%,  hiperhidrataciisas  –  qRv.  saS.  diametri  >  11mm,  xolo 
kolabirebis  indeqsi  <  40%.  qvemo  Rru  venis  diametris  gansazRvra 
hipo/hiperhidraciis  ukeTesi  prediqtoria,  vidre  bioqimiuri  markerebi 
miuxedavad  imisa,  rom  es  meTodi  xasiaTdeba  interpacientuli  da 
interoperatoruli variabelobiT. amasTan ar aris dazustebuli qvemo Rru 
venis diametris normis standartuli maCveneblebi,  gansakuTrebiT gulis 
marjvenamxrivi ukmarisobis SemTxvevaSi.

           

qvemo Rru venis diametri amosunTqva/CasunTqvisas 
normovolemiur da hiperhidratirebul pacientSi
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bioimpedansi.  bioimpedansis principi emyareba cvalebadi dabali sixSiris 
denis mimarT organizmis qsovilTa winaaRmdegobis gansazRvras, romelic 
korelirebs sxeulSi siTxis SemcvelobasTan. Tanamedrove analizatorebis 
saSualebiT  SesaZlebeli  gaxda  sixSireTa  iseTi  diapazonis  SerCeva, 
romlis meSveobiTac fasdeba organizmSi wylis zusti Semcveloba. aqedan 
gamomdinare,  bioimpedansis  gamoyenebiT  izomeba  hemodializis  dros 
ujredgare siTxis moculoba, ris mixedviTac SeirCeva ultrafiltratis 
moculoba da mSrali wona.  miuxedavad amisa,  yoveldRiur praqtikaSi am 
meTodma  farTo  gamoyeneba  ver  pova.  bioimpedansiT  ufro  xSirad 
sargebloben samecniero kvelevebisaTvis.

winagulovani natriurezuli peptidi.  winagulovani natriurezuli peptidi 
(wnp)  sinTezirdeba,  akumulirdeba  da  gamonTavisufldeba  winagulis 
qsovilSi winagulSida wnevis cvlilebebis sapasuxod. wnp sisxlis SratSi 
naxevardaSlis periodia 2-4 wT. hemodializze myof pacientebSi aRniSnuli 
peptidis  gamoyeneba  sisxlSi  siTxis  statusis  Sesafaseblad  ganapiroba 
iman, rom is xasiaTdeba minimaluri klirensiT dializis dros. aRmoCnda, 
rom hemodializis pacientebSi dializamde wnp done, sakontrolo jgufTan 
SedarebiT,  momatebulia  da  mniSvnelovnad  qveiTdeba  rogorc 
hemofiltraciis,  aseve  hemodializis  Semdgom. plazmaSi  wnp  done 
korelaciaSia hidrataciis statusTan miuxedavad imisa, rom hemodializis 
mimdinareobisas misi done mniSvnelovan meryeobas ganicdis. hemodializis 
Semdgom  wnp  maRali  maCveneblebis  persistireba  damaxasiaTebelia  myari 
hiperhidrataciisTvis,  Tumca  is  gvxvdeba  im  SemTxvevaSic,  rodesac 
darRveulia marcxena winagulovani hemodinamika (gulis ukmarisobis dros). 
cxadia,  rom  aRniSnul  mdgomareobaSi  wnp  maCveneblebis  interpretacia 
Znelia.  daskvnis  saxiT,  SeiZleba  aRiniSnos,  rom  plazmis  wnp 
hiperhidrirebul  pacientTa  gamosavleni  araspecifiuri,  magram  sakmaod 
sensitiuri maCvenebelia.  

tvinovani  natriurezuli  peptide  (tnp). ukanasknel  wlebSi,  tnp 
gansakuTrebuli  yuradReba  eqceva.  cnobilia,  rom  bioqimiuri  da 
fiziologiuri  maxasiaTeblebidan  gamomdinare,  wnp  tnp-sTan  SedarebiT, 
mwvave  moculobiTi  gadatvirTvisa  da/an  swrafi  kardiovaskuluri 
hemodinamikuri cvlilebebis ukeTesi markeria.  Tumca hemodializze myof 
pacientebSi mocirkulire wnp-is koncentraciaze mniSvnelovan zegavlenas 
axdens sxeulis pozicia, xolo hemodializis procedura mis TvalsaCino 
daqveiTebas  ganapirobebs,  vidre  es  tnp-is  koncentraciasTan  mimarTebaSi 
aRiniSneba.

cikluri guanidin monofosfati  (cgmf). cgmf warmoiqmneba maSin, rodesac 
wnp  aaqtivebs  membrana-SekavSirebul  guanilatciklazas,  ris  gamoc 
dializis  pacientebSi  igi  moculobiTi  statusis  indikatorad  iTvleba. 
siTxis  statusis  rutinuli  SefasebisaTvis  cgmf  SesaZloa  potenciurad 
ufro xelsayreli markeri iyos wnp-Tan SedarebiT. 

sisxlis moculobis on-line monitoringi.  hemodializis proceduris  dros 
SemuSavebulia sisxlis moculobis monitoringis  arainvaziuri meTodebi, 
romlebic dafuZnebulia sisxlSi hematokritis an cilis koncentraciis 
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cxrili 2

meTodTa SedarebiTi daxasiaTeba

meTodi upiratesoba SezRudvebi

bioqimiuri markerebi

gamoyenebis simartive

ar saWiroebs damatebiT SromiT 
anazRaurebas

moculobiTi gadatvirTvis 
gamovlenis maRalsensitiuri meTodi

asaxavs sisxlZarRvSida siTxis 
statuss 

gulis ukmarisobis, 
trikuspiduri/mitraluri 
sarqvelebis paTologiebis dros 
aRniSnuli meTodebis gamoyeneba 
sirTuleebTan aris dakavSirebuli

ver uzrunvelyofs hipohidraciis 
mdgomareobis zust identifikacia

“normis” meryeoba (diapazoni)?

dabali maCveneblis mniSvneloba?

qvemo Rru venis 
diametri

farTod gamoiyeneba

asaxavs intravaskuluri moculobis 
statuss

zomis cvlileba kargad korelirebs 
ultrafiltratis 
moculobasTan/hemodinamikur 
parametrebTan

aRniSnuli meTodebis 
gamoyenebasTan dakavSirebuli 
sirTuleebi gulis ukmarisobis 
dros

adgili aqvs postdializur 
dehidrataciis xarisxis 
agravacias

interoperatoruli variabeloba

populaciasTan mimarTebaSi didi 
variabeloba/rTulia 
sistematizacia 

bioimpendansi siTxis moculoba kargad korelirebs 
izotopuri diluciis meTodebTan

gamoyenebis simartive, swrafi 
Sedegebi

ganmeorebadi meTodia

intersticiuli sivrcisa da 
ujredSida siTxis gansazRvra

nutriciuli statusis swrafi 
Sefaseba

normalizebis advili potenciali

sensitiuria hipohidiratirebuli 
mdgomareobis aRmosaCenad

xSirad arasrulfasovania 
postdializurad ujredgare 
sivrcis siTxis moculobis 
Sesafaseblad

arasrulfasovnad fasdeba 
organizmidan gandevnili siTxis 
moculoba

arasrulfasovnad fasdeba 
ujredSida siTxis moculoba, 
romelzec zegavlenas axdens 
temperatura da ionTa 
Semadgenlonba

sisxlis moculobis 
online monitoringi

gamoyenebis da interpretaciis 
simartive

uzrunvelyofs hipotenziis prevencias 

SeiZleba gamoyenebul iqnas 
araadekvaturad maRali an dabali 
mSrali wonis skriningisaTvis

plazmis moculoba damokidebulia 
mraval sxva faqtorze 

gansazRvravs mxolod fardobiT 
moculobebs 

interpacientuli variabeloba
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cvlilebis online  gansazRvraze. hemodializis dros heatokritisa da cilis 
Semcveloba  icvleba  sisxlis  moculobis  cvlilebis  ukuproporciulad. 
specialuri optikuri xelsawyoebis saSualebiT xdeba am cvlilebis aRqma 
da  aparatis  monitorze  gamotana.  Tumca  raime  saxis  standartizcia  am 
meTodis gamoyenebiTac ar aris SesaZlebeli, radgan sxvadasxva pacienti 
refilling-is  gansxvavebuli  siswrafiT  xasiaTdeba:  zogierTi  pacienti  itans 
iseT  did meryeobas,  rogoricaa  siTxis  moculobis  20%-iT  kleba  maSin, 
rodesac  sxvebs  (mag,  xandazmulebs,  Saqriani  diabetiT,  pulmonaluri 
hipertenziiTa  da  gulis  SegubebiTi  ukmarisobiT  daavadebulebs)  bevrad 
mcire cvlilebebis tolerirebac ki ar SeuZliaT.  

daskvna: marTalia,  ukanasknel  wlebSi  teqnologiurma  winsvlebma 
SesaZlebeli  gaxada  mSrali  wona  ganisazRvros  mecnieruli,  nakleb 
cTomilebaTa Semcveli meTodebis gamoyenebiT, magram TiToeul am meTods 
mainc gaaCnia  garkveuli SezRudvebi,  rac maT kombinirebuli gamoyenebis 
aucileblobaze  miuTiTebs.  aRniSnulidan  gamomdinare  cxadia,  rom 
hemodializis  pacientTa  sicocxlis  gasaxangrZliveblad  gadamwyveti 
mniSvneloba  kvlav  mSrali  wonis  mudmiv  klinikur  monitorings  unda 
mieniWos.

gamoyenebuli literatura:

1. Jaeger J. Q. et al.  Assessment of Dry Weight in Hemodialysis.  J Am Soc Nephrol. 1999; 
10: 392-403

2. Mitchell S. Estimated Dry Weight (EDW): Aiming for Accuracy –/www.hdcn.com/
3. Ishibe S., Peixoto A.J.  Methods of Assessment of Volume Status and Intercompartmental 

Fluid  Shifts  in  Hemodialysis  Patients:  Implications  in  Clinical  Practice.   Seminars  in 
Dialysis 2004; Volume 17:  Page 37  

4. Clerico  A.,  Silvia  Del  Ry. Measurement  of  Cardiac  Natriuretic  Hormones  (Atrial 
Natriuretic Peptide, Brain Natriuretic Peptide, and Related Peptides) in Clinical Practice: 
The  Need  for  a  New Generation  of  Immunoassay  Methods.  Clinical  Chemistry. 2000; 
46:1529-1534

5. Gьnther SchцnweiЯ. Dialyse-Fibel. 1998, Abakiss-Verlag

6. Mandelbaum A, Ritz E. Vena cava diameter measurement for estimation of dry weight in 
haemodialysis patients Nephrol Dial Transplant. 1996;11 Suppl 2:24-7

7. Chih-Cheng Wu, Yao-Ping Lin. The assessment of fluid status in haemodialysis patients: 
usefulness of the Doppler echocardiographic parameters. Nephrol Dial Transplant. 2004; 
19: 644-651

8. Hoenich N. A., Levin N. W.  Can technology solve the clinical problem of ‘dry weight’? 
Nephrol Dial Transplant. 2003; 18: 647-650

15



Tirkmlis transplantaciis imunobiologia

Tirkmlis  transplantacia  Tirkmlis  CanacvlebiTi  Terapiis 

arCevis  meTodia  Tirkmlis  terminaluri  ukmarisobis  mqone 

praqtikulad  yvela  pacientisaTvis.  Tirkmlis  transplantaciis 

mzardi  warmatebis  miuxedavad,  mniSvnelovan  problemebad  rCeba 

transplantatis  mwvave  da  qronikuli  mocileba.  axalma 

aRmoCenebma SesaZlebeli gaxades transplantatis imunobiologiis 

Sesaxeb  codnis  gaRrmaveba,  rac  Tavis  mxriv  xels  uwyobs  axali 

imunosupresiuli reJimebis SemuSavebas. 

cnobilia,  rom  transplantatis  mocilebas  xels  uwyobs 

genebis  garkveuli  jgufi,  romelsac  histoSeTavsebis  didi 

kompleqsi (Major  Histocompatibil ity  Complex;  MHC)  ewodeba.  swored es 

genebi ganapirobeben transplantatis aRqmas ucxo sxeulad. isini 

axdenen  memkvidruli  cilebis,  e.w.  adamianis  leikocituri 

antigenebis  (Human  Leucocyte  Antigen;  HLA) kodirebas.  Cveulebriv, 

organizmSi maTi ZiriTadi imunologiuri funqciaa ucxo cilebis 

(mag.  virusuli  cilebi,  simsivnuri  antigenebi  da  sxv.) 

fragmentebTan  kompleqsebis  warmoqmna.  es  kompleqsebi  Semdgom 

ukavSirdeba  T limfocitebs  specialuri  receptorebis  (T  Cell 

Receptor;  TCR)  saSualebiT,  rac  maT  gaaqtivebasa  da  klonur 

eqspansias iwvevs. analogiuri reaqcia viTardeba organimzSi imave 

saxeobis  sxva,  genetikurad  araidenturi  organizmidan  qsovilis 

transplantaciis  (anu  alotransplantaciis)  SemTxvevaSi. 

transplantirebuli  antigenebis  Secnobis  process  aloSecnoba 

ewodeba.
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aloSecnobas safuZvlad ori gansxvavebuli meqanizmi udevs – 

pirdapiri  da  arapirdapiri.  pirdapiri  meqanizmis  SemTxvevaSi, 

recipientis  T ujredebi  Seicnoben  uSualod  gadanergili 

qsovilis  intaqtur  HLA-s  -  es  ukanasknelni  TCR-Tan  warmoqmnian 

iseTive  kompleqsebs,  rogorsac  ucxo  antigenTan  dakavSirebuli 

sakuTari  HLA .  arapirdapiri  meqanizmis  SemTxvevaSi,  T 

limfocitebi  Seicnoben  ara  uSualod donoris  HLA molekulebs, 

aramed  sakuTar  HLA  molekulebTan  dakavSirebul donoris  HLA-s 

katabolizmis Sedegad warmoqmnil alopeptidebs (igive  meqanizmi, 

romelsac  imunuri  sistema  iyenebs  nominaluri  antigenebis 

winaaRmdeg).  pirdapiri meqanimzi ganapirobebs citotoqsiuri CD8+ 

T ujredovani  pasuxis  ganviTarebas  da  dominantur  rols 

asrulebs  alotransplantatis  adreuli  mocilebis  procesSi. 

arapirdapiri  meqanizmi  xels  uwyobs  da  aZlierebs  mwvave 

mocilebas da dominanturia qronikuli mocilebis procesSi.

APC – antigenis warmomdgeni ujredi; HLA – adamianis leikocituri 
antigeni; TCR – T limfocitis receptori; T – T limfociti;

B – B limfociti; 

sur. 1. aloSecnobis pirdapiri da arapirdapiri meqanizmebi
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imisaTvis, rom  T limfociti gaaqtivdes da klonuri eqspansia 

ganicados,  mas sami sxvadasxva signalis miReba Wirdeba.  pirveli 

signali  iwyeba  T limfocitis  receptorTan  HLA-s  dakavSirebiT. 

am  procesTan  erTad  cvlilebas  ganicdis  ujredis  zedapirze 

arsebuli,  TCR-Tan  dakavSirebuli,  e.w.  CD3 kompleqsi.  TCR-Tan 

antigenis  dakavSireba  da  CD3  kompleqsis  Sesabamisi  cvlileba 

iwvevs  ujredSida  meqanizmebis,  maT  Soris  Tirozin-kinazas 

gaaqtivebas.   amis Semdeg iwyeba bioqimiuri cvlilebebis kaskadi, 

rac  sabolood  ujredSida  maragidan  ionizebuli  kalciumis 

gamoTavisuflebas  astimulebs.  citoplazmaSi  gadmosuli 

kalciumi  ukavSirdeba  kalmodulins  da  iwvevs  kalcinevrinis 

gaaqtivebas.  es  ukanaskneli,  Tavis  mxriv,  gadamwyvet  rols 

asrulebs  interleikin-2-is  (IL-2)  genis  transkripciisaTvis 

aucilebeli  faqtorebis  aqtivaciaSi.  IL-2–is  warmoqmnisaTvis 

aucilebelia  T limfocitis  mier  pirvelTan  erTad  meore 

signalis  miRebac,  xolo  TviT  IL-2  gadamwyvet  rols  asrulebs 

mesame signalis warmoqmnaSi.

sur 2. pirveli signali
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meore signali, pirvelisagan gansxvavebiT, antigen-damoukidebelia 

da  mis  warmoqmnaSi  monawileobs  T limfocitebis  zedapirze 

arsebuli  e.w.  damatebiTi  molekulebi.  es  molekulebi 

ukavSirdebian  samizne  ujredis  zedapirze  arsebul  Sesabamis 

ligandebs da aZliereben T limfocitsa da samizne ujreds Soris 

kavSirs.  rogorc  aRvniSneT,  meore  signali  aucilebelia 

citokinebis, maT Soris IL-2-is, produqciisaTvis. Tu T limfociti 

miiRebs  pirvel  signals  meore  signalis  gareSe,  is  ara  mxolod 

ar  gaaqtivdeba,  aramed  xdeba  refraqteruli  im  SemTxvevaSic  ki, 

Tu mogvianebiT warmodgenili iqneba aqtivaciisaTvis aucilebeli 

yvela  elementi  da  ganicdis  apoptozs.  am  process  klonuri 

anergia ewodeba.

sur. 3 meore signali
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zemoTqmulidan  gamomdinare,  pirveli  da  meore  signalebis 

erTdrouli warmoqmna saboloo jamSi  T limfocitis mier  IL-2-is 

produqciis stimulacias iwvevs. es ukanaksneli ukavSirdeba imave 

T ujredis  zedapirze  arsebul  IL-2  receptorebs,  rac  mesame 

signals  warmoqmnis.  T  ujredis  mier  mesame  signalis  miReba 

ciklinis  gaaqtivebas  iwvevs.  es  ukanaskneli  nivTiereba 

aucilebelia  ujredis  ciklis  S fazaSi  gadasasvlelad  da  is 

inhibitoruli kontrolis qveS imyofeba.  IL-2-isa da masTan erTad 

sxva  citokinebis  Sesabamis  receptorebTan  dakavSireba 

ablokirebs am kontrols, riTac de  novo nukleotidebis sinTezisa 

da T ujredis klonuri eqspansiis procesi iwyeba.

sur. 4 mesame signali

T limfocitis  aqtivaciis  aRwerili  meqanizmi  saSualebas 

gvaZlevs,  naTlad warmovidginoT transplantaciaSi  gamoyenebuli 

imunosupresiuli  medikamentebis  moqmedeba.  monoklonuri 

antisxeuli –  OKT3 mimarTulia  CD3 kompleqsis winaaRmdeg da is 

Sesabamisad funqcias  ukargavs  TCR-s.  poliklonuri  antisxeulebi 

(mag.  ATG)  mimarTulia  CD3 kompleqsis  da  ujredis  zedapirze 
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arsebuli  sxva  molekulebis  winaaRmdeg.  ciklosporini  da 

takrolimusi  axdenen  kalcinevrinis  inhibicias,  da  Sesabamisad, 

IL-2 genis  transkripciis  blokirebas.  maT  kalcinevrinis 

inhibitorebs  uwodeben.  yvela  dasaxelebuli  medikamenti  pirveli 

signalis  winaaRmdeg  aris  mimarTuli.  meore  signalze  moqmedi 

medikamentebi  jerjerobiT  klinikur  praqtikaSi  danergili  ar 

aris,  Tumca  momavalSi  SesaZloa  maT  mzardi  mniSvneloba 

SeiZinon.  mesame  signalze  moqmed  medikamentebs  miekuTvneba  IL-2 

receptorebis  winaaRmdeg  mimarTuli,  e.w.  humanizebuli 

monoklonuri  antisxeulebi  (baziliqsimabi  da  daklicumabi), 

sirolimusi  (romelic  moqmedebs  e.w.  rapamicinis  samizneze  ( target 

of  rapamycin  –  TOR )  da  axSobs  signals  citokinebis  receptorebsa 

da  ciklins  Soris)  da  de  novo nukleotidebis  sinTezis 

inhibitorebi – azaTioprini da mikofenolat mofetili. 

sur 5. imunosupresiuli medikamentebis moqmedebis adgili
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HLA sistemaSi  sul  mcire,  eqvsi  damoukidebeli  geni 

monawileobs.  TiToeuli  maTgani  Sedgeba  ori  kodominanturi 

alelisagan,  romelTaganac erTi dedis da erTi mamis gametisagan 

miiReba.  meiozis  procesSi  mSoblis  qromosomidan  gametaSi 

moxvedril  erT  jaWvSi  arsebuli  alelebi  warmoqmnian  e.w. 

haplotips.  ujredovani  ganawilebis,  qimuri  da 

kristalografiuli  struqturis  da  imunologiuri  funqciis 

mixedviT HLA 2 ZiriTad tipad iyofa – I da II klasis antigenebi. 

HLA  I  klasis  antigenebi  (HLA-A,  -B da  -C)  praqtikulad  yvela 

ujredis  zedapirze  arsebobs,  Tumca  maTi  koncentracia  sakmaod 

araerTgvarovania.  I  klasis  molekulebis  Secnoba  xdeba 

citotoqsiuri  CD8+  T limfocitebis  mier.  II  klasis  antigenebi 

(HLA-DR, -DP da -DQ) gvxvdeba ZiriTadad e.w. antigenis warmomdgen 

ujredebSi,  rogoricaa  B limfocitebi,  makrofagebi,  limfoiduri 

organoebis  dendrituli  ujredebi,  Tirkmlis  mezangiuri 

ujredebi, kuperis ujredebi da imunuri sistemis sxva elementebi. 

isini  centralur  rols  asruleben  transplantatis  antigenebis 

mimarT  sawyisi  imunuri  pasuxis  ganviTarebaSi.  II  klasis  ucxo 

molekulebis Secnoba CD4+ T limfocitebis gaaqtivebas iwvevs. 

klinikur  praqtikaSi  donor-recipientis  wyvilis  SerCeva 

(ZiriTadad gvamuri transplantaciis SemTxvevaSi) HLA-A, HLA-B da 

HLA-DR SeTavsebis  mixedviT  xdeba,  maT  Soris  ki  upiratesoba 

pirvel  rigSi  HLA-DRis  mixedviT  SeTavsebas  eniWeba.  rogorc 

donoris, aseve recipientis daxasiaTeba swored am sami antigenis 

mixedviT  xdeba  da  Semdeg  ganisazRvreba  maTi  SeTavseba.  mag, 

ganvixiloT ori individi:

a. A1, A24, B8, B44, DR4, DR15

b. A1, A24, B5, B8, DR13, DR16

am SemTxvevaSi adgili aqvs 0-A, 1-B, 2-DR SeuTavseblobas. 

xSir  SemTxvevaSi  ver  xdeba  orive  antigenis  gansazRvra 

TiToeuli  HLA lokusisaTvis.  amis  mizezi  SeiZleba  iyos 

memkvidreobiT erTi da igive antigenis miReba orive mSoblisagan. 

aseT  SemTxvevaSi  SeTavsebis  gansazRvrisas  gaiTvaliswineba 
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mxolod  dadgenili  antigenebi.  magaliTad,  gavnixiloT  ori 

fenotipi HLA-s mixedviT;

a. A2, -; B27, B13; DR3, DR4

b. A2, A3; B8, B14; DR3, -

Tu a individi aris b individis donori, adgili aqvs 0-A, 2-B, 1-DR 

SeuTavseblobas,  xolo Tu  b  individi  aris  a  individis  donori, 

adgili aqvs 1-A, 2-B, 0-DR SeuTavseblobas.

ramdenadac Svili mSoblisagan memkvidreobiT erT haplotips 

iRebs,  maT  Soris  adgili  aqvs  erTi  haplotipiT  SeTavsebas.  rac 

Seexeba  saerTo  ded-mamis  Svilebs,  25%  SemTxvevaSi  adgili  aqvs 

srul (full-house)  SeTavsebas,  50%  SemTxvevaSi  –  erTi  haplotipiT 

SeTavsebas, xolo 25% SemTxvevaSi – srul SeuTavseblobas. 

        

aRsaniSnavia,  rom  mocilebis  reaqciis  ganviTarebas  adgili 

aqvs  HLA  mixedviT  sruli  SeTavsebis  SemTxvevaSic  ki.  es 

miuTiTebs  MHC-sgan  damoukidebeli  sxva  struqturebis 

arsebobaze,  romlebic  aseve  Seicnoba  T limfocitebis  mier.  maT 

histoSeTavsebis  mcire  antigenebi  (Minor  Histocompatibili ty  Antigens, 

MiHA)  ewodeba.  am  antigenebs  SeuZliaT  mocilebis  reaqciis 

ganviTareba  MHC identur  individebs  Soris.  imunosupresiaze 

uaris  Tqma  SesaZlebelia  mxolod  erTkvercxujredovan  tyupebs 

Soris  transplantaciis  SemTxvevaSi  (sintransplantacia),  roca 

identuria histoSeTavsebis rogorc didi, aseve mcire antigenebi.
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etiologiuri,  klinikuri  da  paTologiuri  parametrebis 

mixedviT  transplantatis  mocilebis  klasificireba  SesaZleblia 

zemwvave, mwvave da qronikul formebad.

zemwvave mocileba viTardeba sisxlZarRvovani anastomozebis 

gaxsnidan  ramdenime  wuTis  an  saaTis  Semdeg.  es  movlena 

ganpirobebulia  recipientis  organizmSi  ukve  arsebuli 

citotoqsiuri  anti-HLA an  anti-ABO antisxeulebiT.  es 

antisxeulebi  ukavSirdebian  transplantatis  arteriolebis 

endoTeliums,  iwveven  komplementis  gaaqtivebas  da  iwveven  mZime 

sisxlZarRvovan  dazianebas,  transplantatis  sisxlZarRvebis 

Trombozisa  da  obliteraciis  CaTvliT.  stimulirebuli 

endoTeluri  ujredebi  axdenen  fon  vilebrandis  faqtoris 

sekrecias,  rac  xels  uwyobs  Trombocitebis  adheziasa  da 

agregacias.  komplementis  aqtivacia  warmoSobs  koagulaciur 

kaskads  da  mravlobiTi  anTebiTi  mediatorebis  generacias. 

transplantirebulma  qsovilma  SeiZleba  Seuqcevadi  iSemiuri 

dazianeba  ganicados.  tranplantaciis  SerCeva  ABO SeTavsebis 

mixedviT  praqtikulad  gamoricxavs  anti-ABO antisxeulebiT 

ganpirobebuli  zemwvave  mocilebis  ganviTarebas.  anti-HLA 

antisxeulebiT  ganpirobebuli  zemwvave  mocilebis  ganviTarebis 

prevencia SesaZlebelia recipientis sisxlSi donoris ujredebis 

winaaRmdeg ukve arsebuli citotoqsiuri antisxeulebis aRmomCeni 

testis  CatarebiT,  romelsac  jvaredini  SeTavseba  (crossmatch) 

ewodeba.

transplantaciidan  ramdenime  dRis  (1-4)  ganmavlobaSi 

ganviTarebul  mocilebas  aCqarebul  mwvave  mocilebas  uwodeben. 

is  viTardeba  im  SemTxvevaSi,  roca  recipienti  ukve 

sensibilizebulia transplantatis antigenebis mimarT gadatanili 

transplantaciebis an transfuziebis Sedegad.  mocilebis es tipi 

SeiZleba ujredovani da antisxeulebiT ganpirobebuli mocilebis 

kombinacias  warmoadgendes.  is  Zalze  seriozul  garTulebas 

warmoadgens  da  xSirad  SeuZlebelia  misi  daZleva  arsebuli 

imunosupresiuli saSualebebiT. 
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mwvave  mocileba,  romelic  Cveulebriv  transplantaciidan 

dReebis an kvirebis Semdeg viTardeba, sistemur anTebiT reaqcias 

warmoadgens,  romelic  SeiZleba  asocirebuli  iyos  iseT 

simptomebTan,  rogoricaa  cxeleba,  Semcivneba,  mialgia  da 

arTraglia.  Tanamedrove  imunosupresiuli  agenetebis  fonze  es 

simptomebi  xSirad  SeniRbulia  da  SeiZleba  adgili  qondes 

mxolod  Tirkmlis  paTologiur  cvlilebebs.  mwvave  mocilebis 

SemTxvevaTa daaxloebiT 90% ZiriTadad ujredovani (CD8+,  CD4+  T 

limfocitebi)  tipiT  mimdinareobs,  rac  Sesaferisi  mkurnalobis 

SemTxvevaSi  xSirad  Seqcevadia.  SemTxvevaTa  5-10%-Si  mocilebis 

reaqcia  ganpirobebulia  humoruli  imunuri  pasuxiT,  rac  ufro 

cudad eqvemdebareba  mkurnalobas.  am  SemTxvevaSi  aloantigenebis 

winaaRmdeg mimarTuli donor-specifiuri  IgG antisxeulebi iwvevs 

komplementis  gaaqtivebas  da  transplantatSi  sixlZarRvebis 

dazianebas. 

qronikuli  mocileba  xasiaTdeba  glomeruluri  skleroziT, 

tubuluri atrofiiT,  glomerulis bazaluri membranis  gaxleCiT, 

intersticiuli fibroziT. is viTardeba nela Tveebisa da wlebis 

manZilze  da  iwvevs  Tirkmlis  funqciis  progresul  daqveiTebas. 

qronikuli mocilebis paTogenezi bolomde naTeli ar aris, Tumca 

dadgenilia  rogorc  imunuri  (aloantigen-damokidebuli),  aseve 

araimunuri  (aloantigen-damoukidebeli)  meqanizmebis  mniSvneloba. 

dReisaTvis  SeimCneva  am  ori  formis  erTmaneTisagan  gamijvnis 

tendencia,  kerZod  termini  “qronikuli  mocileba”  ixmareba 

upirvelesad  imunuri  meqanizmebiT  transplantatis  dazianebis 

dros,  xolo  meore  SemTxvevaSi  –  termini  “transplantatis 

qronikuli nefropaTia”. 
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