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Sesavali 

Temis aqtualoba: medicinaSi uaxlesi Tanamedrove teqnologiebisa da 

efeqturi samkurnalo saSualebebis danergvis miuxedavad garTulebebis, 

invalidobisa da letalobis maRali maCveneblebis (M. Balachandra et al. 2005)  

gamo mwvave pankreatiti (mp) kvlav rCeba aqtualur problemad. mkurnalobis 

Sedegebis gasaumjobesebeli racionaluri gzebis Zieba ki isev warmoadgens 

abdominuri qirurgiis rTul da Sromatevad amocanas.  

       mp-is samkurnalod sxvadasxva taqtikuri variantis gamoyenebis 

CvenebaTa irgvliv msoflio literaturaSi sadReisod azrTa didi 

sxadasxvaobaa. mkurnalobis mudmivad cvalebadi sqemebis (Toouli J. et al, 2002; 

Niederau C. et al. 2006; Sekimoto M et al. 2006),  daavadebis formebis gansxvavebuli 

ganmartebebis, mravali klasifikaciisa da avadmyofis zogadi mdgomareobis 

Sesafasebeli erTiani kriteriumebis ararsebobis gamo mkurnalobis 

Sedegebis amsaxveli statistikuri monacemebis urTierTSedareba xSirad 

SeuZlebeli xdeba. am calsaxa kriteriumebis ararseboba warmoadgens 

swored im dilemas, romelic umetes SemTxvevaSi gvevlineba araswori 

qirurgiuli aqtivobis Tu misgan gaumarTlebeli Tavis Sekavebis mizezad, 

rasac Tavis mxriv, xSirad mivyavarT fatalur Sedegebamde.  

       gamomdinare aqedan, mp-is mkurnalobis xarisxis gaumjobesebis gzebi 

unda veZeboT organizmSi mimdinare paTomorfofunqciuri cvlilebebis 

dadgenasa da daavadebis sxvadasxva stadiaze etio-paTogenezuri 

mkurnalobis dasabuTebuli taqtikis SerCevaSi.  

       gamomwvev faqtorTa mravalricxovnoba (Sekimoto M et al. 2006), mwired 

Seswavlili rTuli paTogenezi (Bhatia M. et al., 1995) da polioganul 

dazianebaTa farTo speqtri mwvave pankreatitis problemas mimzidvelobas 

matebs klinikuri da eqsperimentuli kvlevisTvis. 

mp-is ganviTarebis adreul fazaSive letaluri gamosavli (20-40%) 

poliorganuli ukmarisobis sindromiTaa (pus) ganpirobebuli (R. Pezzilli, et al. 

2004). pus-is ganviTarebaSi udides rols TamaSobs toqsiuri agresiis 

faqtorebis moxvedra cirkulaciaSi, rasac Sedegad mohyveba citokinebis da 

anTebis mediatorebis moWarbebuli gamoTavisufleba, redoqs-homeostazis 
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darRveva prooqsidantebis sasargeblod. uxSiresad pus-i, citokinebTan da 

anTebis mediatorebTan erTad, swored prooqsidanturi sistemis gaaqtivebiT 

aris ganpirobebuli (McKay CJ et al. 1999). 

zemoqmulidan gamomdinare, mp-is dros ganviTarebuli molekuluri 

da subujreduli darRvevebis meqanizmebis ukeT gagebisaTvis friad 

perspeqtiuli mimarTulebaa JangviT procesebSi monawile fermentebis, maTi 

metaloaqtiuri centrebis da Tavisufali radikalebis Seswavla. 

 

kvlevis mizani da amocanebi: 

kvlevis mizania mwvave pankreatitis dros JangviTi metabolizmis darRvevis 

TaviseburebaTa dadgena, maTi koreqciisaTvis antioqsidanturi 

medikamentebiT mkurnalobis sqemis SemuSaveba da organizmis redoqs-

statusis gaTvaliswinebiT mkurnalobis taqtikis SerCeva. 

 

kvlevis amocanebi: 

1. mwvave pankreatitiT daavadebul pacientTa sisxlSi pro- da 

antioqsidanturi sistemis aqtivobisa da NO-s Semcvelobis Seswavla 

daavadebis simZimis xarisxis gaTvaliswinebiT; 

2. eqsperimentSi mwvave pankreatitis steriluri da inficirebuli formebis 

dros: 

     I. virTagvebis sixlSi pro- da antioqsidanturi sistemis aqtivobisa da 

NO-s Semcvelobis Seswavla; 

     II. pankreassa da meorad samizne organoebSi (RviZlsa da filtvebSi) 

lipidebis zeJanguri Jangvis intensivobis (LOO.), NO-s Semcvelobis 

da morfologiuri (filtvis da pankreasis) cvlilebebis Seswavla; 

3. mwvave pankreatitis mkurnalobis kompleqsSi gamoyenebuli qirurgiuli 

miniinvaziuri (laparoskopia, punqcia da parapankreasuli sivrcis da 

muclis Rrus drenireba eqoskopiuri da kopiuterul-tomografiuli 

kontroliT, muclis Rrus sanacia) meTodis efeqturobis Sefaseba 

eqsperimentSi (pro- da antioqsidanturi sistemis aqtivobis, NO-s 
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Semcvelobis da filtvebis da pankreasis mikromorfologiuri suraTis 

mixedviT); 

4. mwvave pankreatitis mkurnalobis kompleqsSi gamoyenebuli 

antioqsidanturi medikamentebis efeqturobis Sefaseba eqsperimentSi 

(pro-, antioqsidanturi sistemis aqtivobis, NO-s Semcvelobis da 

filtvebis da pankreasis mikromorfologiuri suraTis mixedviT). 

 

 

Sromis mecnieruli siaxle: 

• klinikasa da eqsperimentSi mwvave pankreatitis dros pirvelad iqna 

kompleqsurad Seswavlili organizmis JangviTi homeostazis cvlilebebi 

eleqtronul-paramagnitur-rezonansuli da speqtrofotometruli 

meTodebis gamoyenebiT; 

• naCvenebia, rom klinikasa da eqsperimentSi mwvave pankreatitis simZimis 

xarisxis momatebis Sesabamisad:  

 mkveTrad uaresdeba organizmis antioqsidanturi sistemis aqtivoba;  

 Zlierdeba prooqsidaciuli procesi; 

 pankreassa da meorad samizne organoebSi matulobs destruqciuli 

cvlilebebi; 

• eqsperimentSi inficirebuli pankreonekrozis dros naxtomisebri formiT 

irRveva organizmis JangviTi homeostazi:  

 TiTqmis orjer Zlierdeba prooqsidaciuli procesebis intensivoba; 

 qveiTdeba antioqsidanturi sistemis aqtivoba da NO-s 

koncentracia; 

 gamomdinare aqedan, JangviTi homeostazis aseTi naxtomisebri cvlileba 

SesaZlebelia gamoyenebuli iqnas pankreonekrozis inficirebis 

ganviTarebis markerad. 

• pirvelad naCvenebia, rom miniinvaziuri qirurgiuli mkurnaloba ver 

icavs pankreass nekrozuli dazianebisagan, magram xels uwyobs 

organizmis JangviTi homeostazis gaumjobesebas; 
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• antioqsidanturi mkurnaloba da miniinvaziuri Carevebi aumjobesebs 

JangviT homeostazs, magram es RonisZiebebi gacilebiT ukeTesad icavs 

destruqciuli cvlilebebisgan meorad samizne organoebs, vidre TviT 

pankreass; 

• organizmis redoqs-statusis mdgomareobis Sefaseba dinamikaSi mwvave 

pankreatitis mkurnalobis taqtikis SerCevis saSualebas iZleva. 

 

  

dacvaze gamotanili ZiriTadi debulebebi 

 

1. JangviTi metabolizmis darRveva warmoadgens mwvave pankreatitis 

paTogenezis umniSvnelovanes rgols rac pankreasis da samizne 

organoebis qsovilSi paTomorfostruqturuli cvlilebebis ganiTarebas 

ganapirobebs; 

2. JangviTi metabolizmis koreqcia warmoadgens mwvave pankreatitis 

mkurnalobis aucilebel etaps; 

3. prooqsidaciuli sistemis mdgomareoba SesaZloa gamoyenebuli iqnas, 

rogorc mwvave pankreatitis klinikuri formis ganmsazRvrel markerad 

da mkurnalobis sqemis SesarCevad; 

 kvlevis dros gamovlenili prooqsidaciuli procesebis 

maCveneblTa naklebad gamoxatuli momateba, instrumentuli 

kvleviT pankreassa da parapankreasul sivrceSi naklebad 

gamoxatuli cvlilebebi, avadmyofTa SedarebiT damakmayofilebeli 

klinikuri monacemebi – konservatuli mkurnalobis kompleqsSi 

mZlavri antioqsidanturi preparatebis gamoyenebis Cvenebaa.  

 aRniSnul maCvenebelTa swrafi gauareseba konservatuli 

mkurnalobis procesSi antioqsidanturi preparatebis gamoyenebis 

paralelurad moiTxovs detoqsikaciis mizniT naadrev 

miniinvaziur-qirurgiul Carevebs  

 organizmSi anTebiTi procesis sxva keris ararsebobisas 

prooqsidaciuli procesebis maCveneblTa naxtomisebri momateba da 
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pacientis simZimis Sefasebis kriteriumebis (APACHE II, LR4) uecari 

gauareseba unda miuTiTebdes mwvave pankreatitis septiur fazaSi 

gadasvlaze, rac saWiroebs operaciul Carevas, romlis moculobac 

ukve ganisazRvreba pankreassa da peripankreasul sivrceSi 

destruqciuli cvlilebebis masStabiT 

 

 

 

naSromis praqtikuli Rirebuleba 

 

1. organizmis redoqs-statusis mdgomareobis naxtomiseburi zrda SeiZleba 

gamoyenebuli iqnas pankreonekrozis inficirebis ganviTarebis markerad; 

2. organizmis redoqs-statusis mdgomareobis cvlileba dinamikaSi mwvave 

pankreatitis mkurnalobis taqtikis SerCevis saSualebas iZleva; 

3. redoqs-statusis gaTvaliswinebiT Cvens mier SerCeulma taqtikam 

eqsperimentSi mniSvnelovnad gaaumjobesa mkurnalobis Sedegebi; 

 

 

 naSromis aprobacia 

 disertaciis ZiriTadi debulebebi moxsenebulia: 

akad. g. muxaZis sax. Tbilisis qirurgTa sazogadoebis sxdomaze 10.03.2006 

(oqmi #29); 

Tssu-is qirurgiul sneulebaTa #1 kaTedris gafarToebul sxdomaze 10.04.06 

(oqmi #22;) 
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naSromis irgvliv gamoqveynebuli literatura: 

disertaciis ZiriTadi Tavebi asaxulia 6 publikaciaSi, maT Soris 2  - 

saerTaSoriso mimoqcevis gamocemebSi. 

 

1. organizmis antioqsidanturi da prooqsidanturi mdgomareobis 

gamokvleva eleqtronul paramagnituri rezonansuli speqtroskopiis 

saSualebiT mwvave gavrcelebuli peritonitis dros. Tssu-is 

samecniero SromaTa krebuli tomi XXXVI, 2000, gv. 129-133 demetraSvili 

z., maRalaSvili r., ToxaZe l., sanikiZe T., daTunaSvili i. 

2. Окислителные процессы при лимфогенном лечении хирургического эндотоксикоза. 

Georgian Medical News, N 5(74) маи 2001. с 7-9 Ахметели Л.Т., Саникидзе Т.В., Папава 

М.Б.  Датунашвили И.В. 

3. JangviTi metabolizmis intensivobis cvlilebebi mwvave pankreatitis 

dros. Tssu-is samecniero SromaTa krebuli t. XL, 163-165 2004 i. 

daTunaSvili, n. lomiZe b. iremaSvili 

4. Роль окислительного стресса в патогенезе острого панкреатита. eqsperimentuli da 

klinikuri medicina #4 (29) 2006, 51-53. Датунашвили И. 

5. organizmis prooqsidaciuri sistemis mdgomareoba mwvave pankreatitis 

dros. Tssu-is samecniero SromaTa krebuli tomi XLI, 2005-2006, gv. 127-

129.  daTunaSvili i., iremaSvili b., SanSiaSvili g. 

6. Выборь рациональной тактики лечения при панкреонекрозе. Tssu-is samecniero 

SromaTa krebuli tomi XLI, 2005-2006, gv.165-167, Иремашвили Б., Датунашвили 

И., Дзнеладзе З., Харебадзе В. 

 

 disertaciis moculoba da struqtura: 

 sadisertacio naSromi Seicavs 112 nabeWd gverds. Sedgeba 

Tavebisagan: Sesavali, literaturis mimoxilva, kvlevis masala da 

meTodebi, sakuTari gamokvlevebi, miRebuli Sedegebis ganxilva, 

daskvnebi da praqtikuli rekomendaciebi. Ddisertacia ilustrire-

bulia 9 diagramiT, 8 fotosuraTiT, 17 cxriliT, 2 sqemiT. 

gamoyenebuli literaturis nusxa moicavs 247 wyaros. 
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disertaciaSi gamoyenebuli Semoklebani 

 

γ-GCS - gama-glutamilcistein sinTaza 

ALI _ filtvis mwvave dazianeba  

APACHE II – acute physiology end chronic health evaluation scoring system 

ARDS – mozrdilTa respiratoruli distres sindromi  

AST _ aspartataminotransferaza  

CAPAP _ karboqsipeptidaza B gamaaqtivebeli peptidi  

CRP – C reaqtiuli cila 

DIC _ diseminirebuli sisxlZarRvSida Sededeba  

edrf _ endoTelium-damokidebuli relaqsaciis faqtorze  

ENA-78 _ neitrofil-gamaaqtivebeli proteini-78  

epr – eleqtronulparamagnituti rezinansi 

erqp _ endoskopuri retograduli qolangiopankreatografia 

GPX – glutaTionperoqsidaza 

GR – glutaTionreduqtaza 

GRO-α _ zrda-damikidebuli onkogeni-α  

GSH – glutaTioni 

GSSG – daJanguli glutaTioni 

ICAM _ intraceluluri adheziis molekula  

IL - interleikin 

IL-1ra _ IL-1 receptoris antagonisti  

INF _ interferoni  

LDH _ laqtatdehidrogenaza  

LOO. – lipidebis peroqsiradikalebi 

MCP-1 _ monocit-qemoatraqciis peptidi-1 

Me – cvalebadvalentovani metalis ioni. 

MIP-1α _ makrofagis anTebis proteini-1α 

MODS – organoTa mravlobiTi disfunqciis sindromi 

MOF _ organoTa mravlobiTi ukmarisoba 

mp – mwvave pankreatiti 
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NF-κB _ birTvis transkrifciis faqtori-κB 

NO – azotis oqsidi 

O2
- - superoqsidi 

PAF _ Trombocit-aqtivaciis faqtoris  

PAI _ plazminogen aqtivatoris inhibitori  

PaO2 – Jangbadis parcialuri wneva 

PAR _ proteaz-aqtivirebuli receptorebis  

PLA2 – fosfolipaza A2 

pn - pankreonekrozi 

ROS – Jangbadis reaqtiuli SenaerTebi 

SOD _ superoqsiddismutaza 

TAP _ tridsinogen gamaaqtivebeli peptidi  

TGF-β _ transformirebuli zrdis faqtori-β 

TNF-α _ simsivnis nekrozis faqtori  
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1. literaturis mimoxilva: 

1.1. istoria: termini pankreasi modis berZnuli sityvidan pan-sul; 

kreas-xorci, organo pirvelad aRwera paTologma Reginal Hebar Fitz-ma (1843-1913) 

1889 wels (Fitz 1889, Leach et al. 1990) mwvave pankreatitis (mp) SemTxvevaze, 

Tumca TviT daavadeba aRwerili iqna 7 wlis Semdeg Hans Chiari-is mier (1896), 

romelmac aRniSna, rom daavadebis paTogenezuri meqanizmi autodigestiaa 

(O'Reilly, 2001). Eugene Lindsay Opie-m (1873-1917)  1901 wels naRvlkenWovani 

daavadeba daasaxela mp-is gamomwvev mizezad (Opie 1901, McClusky et al. 2002). 

alkoholis gamoyenebasa da mwvave pankreatits Soris kavSiri aRweres 

SedarebiT mogvianebiT 1917 wels (Summers 1917). meoce saukunis dasawyisSi 

mp-s mkurnalobdnen saswrafo qirurgiuli CareviT (Moynihan 1925). amilaza, 

rogorc mp-is markeri, isazRvreba 1927 wlidan (Elman 1927), 1934 wlidan 

operaciuli mkurnalobis paralelurad TandaTan gamoiyeneba 

konservatiuli mkurnalobac (Mikkelsen 1934). 

qirurgiuli mkurnaloba gulisxmobda iseT qirurgiul Carevebs, 

rogorica: pankreateqtomia, Ria da daxuruli peripankreasuli drenireba, 

Ria tamponada, blagvi nekreqtomia, mravaletapiani renekrozeqtomia 

drenaJebis TandaTanobiTi CaketviT, da nekrozeqtomia ganuwyvetlivi 

daxuruli adgilobrivi lavaJiT. 

respiratoruli da Tirkmlis ukmarisoba, rogorc mp-is adreuli 

garTuleba aRwerilia XX saukunis SuanaxevarSi (Paxton and Payne 1944, Stein et 

al. 1959, Roseman et al. 1960). mozrdilTa respiratoruli distres sindromi 

(ARDS) pirvelad aRwerilia 1967 wels Ashbough-s da kolegebis mier. 

organoTa mravlobiTi ukmarisoba pirvelad aRwerilia 1970-iani wlebis 

dasawyisSi (Tilney et.al 1973). edmonsonma da berma pirvelad gamoiyenes Sratis 

kalciumuis maCvenebeli, rogorc mp-is gamosavalis prognozi (Edomnson and 

Berne 1944). 1974 wels Ranson-is da TanamSromlebis mier Camoyalibda mwvave 

pankreatitis simwvavis kriteriumebi. 

1976 wlidan mwvave pankreatitis kvlevaSi farTod gamoiyeneba 

kompiuteruli tomografia (Haaga et al. 1976, Kivisaari et al. 1983, Balthazar et al. 1990). 

mp-is da mravlobiTi orgamnoTa ukmaribis sindromis paTogenezis ukeT 
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Seswavlis Semdeg daavadebis qirurgiuli mkurnaloba Secvala 

konservatiulma, qirurgiul Carevas mimarTaven mxolod am ukanasknelis 

uSedegobis an inficirebuli mwvave pankreatitis dros (Yousaf et al. 2003). 

 

1.2. terminologia: 

1992 wels atlantaSi mp-is saerTaSoriso simpoziumze miiRes meoTxe 

mwavave pankeatitis klasifikaciis sistema da terminologia, romelic 

iqneboda gamoyenebuli klinikur praqtikaSi (cxrili 1, gv.85) 

 

1.3. organoebis dazianeba: 

mwvave pankreatitis 20-80% axlavs organoTa dazianeba, rac amZimebs 

avadobas da zrdis letalobas (Heath et al. 1995, de Beaux et al. 1995, Tenner et 

al.1997). organoTa ukmarisoba viTardeba mp-is adreul fazebSi (Isenmann et al. 

2001, Johnson et al. 2001) da igi pasuxismgebelia pirveli kviris manZilze 

ganviTarebul sikvdilianobaze, rac daavadebulTa 28% utoldeba (R. Pezzilli, 

et al. 2004). mwvave pankreatitis dros ganviTarebuli organoTa ukmarisoba 

simZimiT utoldeba sefsisis, didi qirurgiis da travmebis dros 

gamviTarebul organoTa ukmarisobas (Wilson et al. 1998). avadmyofTa 

umravlesobas aReniSneba filtvis dazianeba, kerZod ki filtvis mwvave 

dazianeba (ALI) da mozrdilTa respiratoruli distres sindromi (ARDS) 

(Atabai and Matthay 2002, Vincent et al. 2002). sxva samizne organoebidan ziandeba 

Tirkmelebi (Sokuri Tirkmeli), RviZli, kardiovaskularuli sistema, 

hemokoagulaciis sistema, gastrointestinuri, nevrologiuri  (Deitch 1992), 

endokrinuli (Marik and Zaloga 2002) da imunuri sistema (Kox et al. 2000). termini 

`organoTa mravlobiTi disfunqciis sindromi~ (MODS) miiRes amerikis 

gulmkerdis eqimTa kolejis da kritikuli movlis medicinis asociaciis 

saerTo konferenciaze da asaxavs mwvave avadmyofTa mdgomareobas, rodesac 

hemodinamikuri maCveneblebis koreqcia ver xerxdeba Carevis gareSe (Bone et al. 

1992). termini `organoTa mravlobiTi ukmarisoba~ (MOF) (Deitch 1992)  an 

ubralod `organoTa ukmarisoba~ (Bradley 1993) aRniSnavs igive klinikur 

erTeuls, magram procesSi CarTulia erTi romelime organoTa sistema. 
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dReisaTvis ar arsebobs organoTa mravlobiTi ukmarisobis erTiani 

kriteriumebi. daavadebis mimdinareobis simwvavis sxvadasxva gamoricxvis 

meTodebi, maT Soris MOF kriteriumebi, pirvelad gaoqveynebulia Goris –is 

da Tanaavtorebis mier (1985), organoTa mravlobiTi disfunqciis sindromi 

(MODS) - Marshall da Tavt. (1995), Vincent da Tavt. (1996), Le Gall da Tavt. (1996), 

organoTa ukmarisobis kriteriumebis dadgenac rTuli procesia: atlantis 

klasifikaciis sistemaSi, organoTa dazianeba mwvave pankreatitis dros 

mocemulia, rogorc Soki (sistemuri sisxlis wneva <90mmHg), sunTqvis 

ukmarisoba (<PaO2, 60mmHg), Tirkmlis ukmarisoba (kreatinini 177µmol/l 

hidrataciis Semdeg) gastrointestinuri sisxldena (>500ml, 24 sT-is 

ganmavlobaSi) (Bradley 1993). 

 

1.4. meoradi infeqciebi: 

mwvave pankreatiti SeiZleba garTuldes meoradi infeqciebiT, maT Soris 

inficirebuli pankreonekroziT, pankreasis abscesiT da sefsisis tipis 

generalizebuli infeqciiT. inficirebis riski 30-70%-ia (Beger et al. 1986),  

inficireba axangrZlivebs pacientis hospitalizacias da zrdis 

sikvdilianobis procents (Rau et al. 1997b). ZiriTadi gamomwvevi gram-

uaryofiTi baqteriebia, Tumca 1/3 SemTxvevaSi aRiniSneba polimikrobuli 

koloniebi, romelTa Soris aris soko da anaerobuli florac. baqteriuli 

kontaminacia ZiriTadad xdeba intestinuri gziT, Tumca araa gamoricxuli 

dainficireba sanaRvle gzebidan biliurli genezis mwvave pankreatitis 

dros  (Räty et al. 1998). baqteriebis translokaciis SesaZlo meqanizmia 

nawlavis peristaltikis daqveiTeba da adgilobrivi baqteriaTa koloniebis 

zrda, daqveiTebuli imunuri statusi da MODS-iT gamowveuli nawlavis 

kedlis dazianeba (ganvladobis momateba). baqteriebis migracia 

SesaZlebelia, agreTve, mezenteruli limfuri kvanZebidan da uSualod 

sisxlis mimoqcevis sistemiT (Cicalese et al. 2001). 
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1.5. epidemiologia: 

msoflioSi mp-iT avadoba meryeobs 2-73/100000 mosaxleze weliwadSi. mravali 

kvlevebi SedegebSi naCvenebia, rom aTwleulebis mixedviT avadobis ricxvi 

izrdeba (Jaakkola and Nordback 1993, Eland et al. 2000, Floyd et al. 2002), rac logikurad 

Seesabameba or ZiriTadi etiologiuri faqtoris (naRvlkenWovani da 

alkoholi) gaTvaliswinebas (Jaakkola and Nordback 1993), da agreTve kvlevis 

meTodebis srulyofas (Eland et al. 2000). ganmeorebiTi Setevebi (ganmeorebiTi 

mwvave pankreatiti) aReniSneba daavadebulTa 1/3-s (Appelros and Borgstrom 1999). 

mwvave pankreatiti sakmaod xSiria mamakacebSi da SedarebiT iSviaTi 

bavSvebSi (Benifla and Weizman 2003). 

 

1.6. etiologia: 

mwvave pankreatiti multietiologiuri daavadebaa, 70-80% SemTxvevaSi igi 

gamowveulia naRvlkenWovani daavadebiT da alkoholizmiT (Sakorafas and 

Tsiotou 2000). maT Soris mamakacebi ufro midrekilebi arian alkoholuri mp-

is mimarT  (Jaakkola and Nordback 1993, Räty et al. 2003), xolo qalebi naRvlkenWovani 

daavadebiT gamowveuli mp-is mimarT (Lankisch et al. 2001). sxva SedarebiT 

iSviaTi mizezebia: metaboluri (hiperkalcemia, hiperlipidemia, toqsinebi, 

wamlebi, memkvidreobiTi), meqanikuri obstruqcia (endoskopuri 

retrograduli qolangiopankreatografia, pankreasis gaoreba (Pancres 

Divisum), posttravmuli, pankreasis simsivne, nawlavis Wiebi, ucxo sxeulebi, 

odis sfinqteris disfunqcia an stenozi, naRvlis Segubeba), vaskularuli 

(iSemia, vaskuliti), infeqcia da nawlavTa anTebiTi daavadedebebi, 

fexmZimoba (Sakorafas and Tsiotou 2000). 10% SemTxvevaSi saqme exeba idiopaTiur 

mp-s. Tumca isic unda aRiniSnos, rom mp-is etiologia marTlac 

multifaqtorulia, radgan, Tu ar CavTvliT memkvidreobiT mp-s, 

naRvlkenWovani daavadebis mqone da alkoholikebis mxolod mcire 

procents emarTeba mwvave pankreatiti (Singh and Simsek 1990). 
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1.7. klinikuri manifestacia: 

mwvave pankreatitis kardinalur klinikur simptoms warmoadgens tkivili 

muclis areSi, Cveulebriv epigastriumis midamoSi, iradiaciiT welis, 

gulmkerdis, mxrebis da/an mejis areSi. xasiaTis mixedviT, igi aris myari da 

mwveli. is imatebs daavadebis dawyebis pirvel saaTebSi da grZeldeba 

ramdenime dRis manZilze. zogjer tkivili sakmaod Zlieria da ar 

eqvemdebareba narkotikebiT analgezias. iSviaTad SeiZleba gamovlindes 

flankebis (grei tarneris niSani) an periumbikaluri (kulenis niSani) 

silurje (Dickson and Imrie 1984). zogierT SemTxvevaSi klinikuri suraTi 

Secvlilia, ar aRiniSneba abdominuri tkivili (Wilson and Imrie 1988, Lankish et al. 

1991). aRsaniSnavia is faqtic, rom 12-42% SemTxvevaSi mp-is diagnozi daismeba 

sikvdilisSemdgomi gakveTisas (Wilson at al 1988, Lankisch et al 1991, Mann at al 1994). 

sxva damaxasiaTebeli niSnebidan aRsaniSnavia gulisreva da 

pirRebineba. zogierT pacientebSi adgili aqvs adgilobriv an 

generalizebul paralizur ileuss, romelic gamoiwvevs muclis 

Seberilobas da pirRebinebas (Toouli at al 2002).  

mp-is klinikur suraTSi didi mniSvneloba eniWeba sxeulis 

temperaturis momatebasac (Levitt et al. 1993). zogierT pacientSi daavadebis 

dasawyisSive igi SeiZleba iyos 390c –mde. cxelebis forma did daxmarebas 

gviwevs daavadebis kvlevaSi, ase mag: pirvel kviraSi aRmocenebul 

cxelebaze pasuxismgebelia anTebis mediatorebi. temperaturis momatebas 

Tan ar axlavs Semcivneba. xolo, mwvave nekrozuli pankreatitis meore 

kviris bolos ganviTarebuli temperaturuli reaqcia pankreonekrozis 

dainficirebis maCvenebelia (Rau et al. 1997).  

mwvave pankreatitis dros adgili aqvs mTel rig darRvevebs 

sxvadasxva organoTa sistemaSi. kardiovaskuluri sistemaSi SeiniSneba 

taqikardia da hipotenzia, rac ganpirobebuli unda iyos SIRS tipis reaqciiT 

ganpirobebuli hipovolemiiT da vazodilataciiT. gulmkerdis 

rentgenologiuri kvlevisas SeiZleba aRiniSnebodes ateleqtazi, 

auskultaciiT bazaluri krepitacia, agreTve eqsudaciuri plevriti 
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SedarebiT xSirad marcxenamxrivi (Lankisch et al. 1994). SeiZleba aRiniSnebodes 

qoSini da sunTqvis ukmarisoba.  

xSirad aRiniSneba hipoqsia da eleqtrolituri disbalansi, oliguria 

da Tirkmlis mwvave ukmarisoba.  

abdominuri niSnebidan Cveulebriv adgili aqvs muclis wina kedlis 

saSualo xarisxiT daWimulobas, peritonealuri niSnebis gamoCena mZime 

mwvave pankreatitisTvisaa damaxasiaTebeli (Toouli at al 2002). nawlavis 

peristaltikuri xmianoba ar aRiniSneba an Sesustebulia. asciti qimiuri 

peritonitis ganviTarebaze miuTiTebs. zogierT pacientSi, elenTis venebis 

Trombozis gamo, SeiZleba ganviTardes marcxenamxrivi portaluri 

hipertenzia.  

 

 

1.8. klasifikacia: 

1.8.1. saSualo simZimis mwvave pankreatiti 

mwvave pankreatitis klinikuri klasifikacia dafuZvnebulia 1992 wels 

atlantaSi (aSS) miRebul klasifikaciaze, romlis mixedviTac daavadebaSi 

gamoyofen mimdinareobis mixedviT msubuq, saSualo da mZime formis mwvave 

pankreatits (Bradley 1993). maT Soris umravlesi SemTxveva (70-80%) saSualo 

simZimisaa. histomorfologiuri kvleviT am dros gamovlenilia nawlavTa 

SeSupeba; sxvadasxva xarisxis peripankreasuli cximovani nekrozi. saSualo 

simZimis mwvave pankreatiti emorCileba konservatiul RonisZiebebs 

(fizikaluri niSnebis da laboratoriuli maCveneblebis normalizacia). 

misTvis damaxasiaTebelia martivi reabilitacia, organoTa minimaluri 

disfunqcia pankreasuli garTulebebis ararseboba (Bradley 1993). 

 

1.8.2. mZime mwvave pankreatiti 

daavadebulTa daaxloebiT 20-30%-Si viTardeba mZime formis mwvave 

pankreatiti (Steinberg and Tenner 1994), romlisTvisac damaxasiaTebelia sxva 

organoebis dazianeba an/da garTulebebi pankreasis mxridan (Bradley 1993). 
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pankreasis adgilobrivi garTulebebi: pankreasis adgilobriv 

garTulebebs miekuTvneba pankreasis nekrozi, abscesi an fsevdokista. 

pankreasis nekrozi difuzuri an adgilobrivi pankreasis parenqimis kvdomaa, 

romelsac Cveulebriv Tan axlavs peripankreasuli cximovani nekrozi; 

SeiZleba adgili hqondes hemoragiasac. mikroskopuli kvlevisas aRiniSneba 

gavrcelebul intersticiul-cximovani nekrozi sisxlZarRvebis dazianebiT, 

aseve acinuri ujredebis, pankreasis kunZulakebis da sadinrebis sistemis 

nekrozi (Nevalainen and Aho 1992, Kloppel and Maillet 1993) rac Cveulebriv 

aRiniSneba daavadebis dawyebidan pirveli oTxi dRis ganmavlobaSi (Isenmann 

et al. 1993). diagnostikis oqros standartia kontrastuli spiraluri 

kompiuterul-tomogrfiuli kvleva (aRmoaCens kargad kontrastuli zonebis 

irgvliv arakontrastuli (30 hausfildze naklebi) pankreasis parenqimas, igi 

unda iyos 3sm-de diametris an ikavebdes mTeli qsovilis aranakleb 30%-sa 

(Balthazar et al. 1990).  

pankreasis abscesi aris mikroorganizmebiT dabinZurebuli 

Semofargluli intraabdominuri Cirqis dagroveba, romelic mdebareobs 

pankreasis maxloblad. CirqgrovaSi zogjer aRiniSneba pankreasis 

nekrozuli qsovilis nawilebi. pankreasis abscesi yalibdeba pankreasis 

nekrozuli qsovis gajirjvebis Sedegad, romelic ganicdis meorad 

dainficirebas, Cveulebriv daavadebis dawyebidan araugvianes oTxi kvirisa 

(Bittner et al. 1987).  

pankreasis fsevdocista warmoadgens mp-is dros pankreasis sadinris 

dazianebis gamo Semofargluli pankreasis wvenis dagrovebas. cistis 

kedels SeiZleba warmoadgendes fibrozuli an granulaciuri qsovili. igi 

yalibdeba daavadebis dawyebidan araugvianes oTxi kvirisa  (Bradley et al. 1976). 

siTxe ganicdis dagrovebas oTxi kviris ganmavlobaSi, mis garSemo 

yalibdeba kedeli da iwodeba, rogorc siTxis mwvave dagroveba. regresia 

mimdinareobs spontanurad, xolo progresis SemTxvevaSi viTardeba 

fsevdocista an abscesi (Bradley 1993). 
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1.9. mwvave pankreatitis paTogenezi 

mwvave pankreatitis paTogenezSi unda gamovyoT ramdenime safexuri: 

pirveli – trigerulma faqtorebma unda gamoiwvios acinuri 

ujredebis dazianeba (meqanizmi dReisaTvis mwiredaa 

Seswavlili); 

meore – mravali intraceluluri meqanizmebis Semdeg, xdeba 

pankreasuli proenzimebis intraceluluri gaaqtiveba, rasac 

mohyveba ujredis dazianeba. acunuri ujredis dazianebas Tan 

axlavs pankreasis adgilobrivi anTeba, da anTebis mediatorebis 

gaaqtiveba; 

 

1.9.1. trigeruli (gamSvebi) faqtorebi 

meqnizmi, romlis mixedviTac mravali etiologiuri faqtorebi iwveven mp-is 

inicirebas, ucnobia. saerTo sadinris Teoriis mixedviT, sanaRvle gzebSi 

arsebuli kenWebi iwvevn vateris ampulis dacobas naRvlis refluqss 

pankreasis sadinarSi (Opie 1901). momavalSi, Catarebuli kvlevebis 

safuZvelze gaxda cnobili, rom mxolod pankreasis sadinris dacobasac 

SeuZlia gamoiwvios mwvave pankreatiti (Lerch et al. 1993). ase rom, mravali 

sxvadasxva meqanizmi, romelic gamoiwvevs pankreasis sadinris obstruqcias 

da Sedegad naRvel-pankreasuli wvenis refluqss, an/da pankreasis wvenis 

eqskreciis darRvevas, SeiZleba gaxdes mp-is mizezi (Lightner and Kirkwood 2001). 

alkoholizmiT ganpirobebuli mwvave pankreatitis meqanizmi SedarebiT 

ufro rTuli da nakleb naTelia, erT-erTi Teoriis Tanaxmad alkoholi an 

mis oqsidaciuri an/da araoqsidaciuri metabolitebi (Werner et al. 2002, Wilson 

and Apte 2003, Criddle et al. 2004) zrdian intraacinuri fermentebis gaaqtivebis 

albaTobas (Gorelick 2003). 

 

1.9.2. digestiuri fermentebis intrapankreasuli aqtivacia 

pankreasis digestiuri enzimebi gamomuSavdeba acinur ujredebSi araaqtiuri 

pankreasis fermentebis _ proenzimebis (zimogenebis) saxiT. endoplazmuri 

retikuliumSi sinTezirebuli zimogenebi, moTavsebulia zimogen granulebSi 
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acinuri ujredebis apikalur polusSi. fiziologiur pirobebSi, pankreasis 

sadinrebis saSualebiT granulebi xvdeba nawlavebSi sadac zimogenebis 

aqtivacias uzrunvelyofs enteropeptidi. mimdinare Teoriis mixedviT, mp-is 

gamSvebi meqanizmi zimogenebis, ZiriTadad ki trifsinogenis, intraacinuri 

aqtivaciaa, aqtiuri trifsini ki iwvevs sxva zimogenebis aqtivacias (Hofbauer 

et al. 1998). proenzimebis aqtivaciis paralelurad mimdinareobs digestiuri 

fermentebis sinTezis blokireba (Grady et al. 1998). eqsperimentuli kvlevebiT 

naCvenebia, rom trigeris rolSi SeiZleba gamovides citozolSi kalciumis 

ionebis siWarbe romelic saWiroa procesis progresisaTvis (Raraty et al. 2000, 

Krüger et al. 2000). garda amisa, SesaZloa Secdoma goljis kompleqsSi axlad 

sinTezirebuli fermentebis sortirebaSi, ris Sedegadac, vezikulebSi 

erTad aRmoCndebian proenzimebi da lizosomuri hidrolazebi (Steer and 

Meldolesi 1988, Otani et al. 1998, Singh et al. 2001), sadac trifsinogeni (katalizurad) 

gaaqtivdeba hidrolazebis saSualebiT (Halangk et al. 2000, Van Acker et al. 2002). 

gaaqtivebuli zimogenebi ganapirobeben acinuri ujredis dazianebas, xolo 

gaaqtivebuli fermentebi gavrceldeba pankreasis qsovilis intersticiumSi 

da moxvdeba cirkulaciaSi (Gorelick 2003).  

 

1.9.3. anTeba 

anTeba organizmis dacviTi reaqciaa sxvadasxva meqnikur (travma, damwvroba, 

qirurgiuli Careva), qimiur (qimiuri damwvroba, fermentuli lizisi, 

pankreatiti) an infeqciur dazianebaze. igi organizmis kompleqsur pasuxs 

warmoadgens, romelic SeiZleba davyoT ujredul da humoruli 

komponentebad. humoruli faqtorebidan pirvel rigSi aRsaniSnavia 

plazmuri warmoSobis fermentuli kaskadebi: komplementi, kalikrein-

kininuri sistema, koagulaciisa da fibrinolizuri sistemebi da sxva. 

ujreduli komponenti Sedgeba e.w. `anTebiTi ujredebisagan", romelTa 

membranuli Tu ujredSida receptorebis aqtivacia ganapirobebs sasignalo 

kaskadebis CarTvas, rac mTeli rigi genebis (mwvave fazis proteinebi, TNF, 

qemokinebi, interferonebi alfa da beta, interleikinebi) transkrifciis 

gaaqtivebasa Tu inhibirebas iwvevs. es ki ganapirobebs rogorc axali xsnadi 
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anTebis mediatorebis sinTezs da sekrecias, aseve ujredebis migratoruli, 

fagocituri Tu reparaciuli aqtivobis CarTvas. 

qsovilebSi arsebuli  `rezidenti" makrofagebis, poxieri ujredebis 

da a.S mier sinTezirebuli anTebis mediatorebi xels uwyoben 

sisxlZarRvovan stazs, sisxlZarRvaTa eqstravazacias, endoTeliumze 

adheziuri molekulebis eqspresiis gazrdiT sisxlis ujredebis 

(limfocitebi, monocitebi, polimorfonukleuri granulocitebis) adhezias, 

transendoTelur migracias, qemotaqsisuri gradientis Seqmnas, rac 

sabolood am ujredTa anTebis keraSi deponirebasa da anTebis 

lokalizebas iwvevs. 

 

1.9.3.1. anTebis ujredebi: 

fagocitebi: sisxliSi leikocitebs Soris Warbobs polimorfonuklearuli 

leikocitebi, romlebic warmoadgenen centralur rgols anTebaSi. 

neitrofilebis aqtivaciis maCveneblia ujredis zedapirze L-seleqtinis 

daqveiTeba da CD11b/CD18-is momatebuli eqspresia. es cvlileba 

ganapirobebs neitrofilebis adheziis unaris Secvlas, rac aadvilebs maT 

eqstravazacias anTebis midamoSi (Repo and Harlan 1999). gaaqtivebuli 

neitrofilebi gamoimuSasveben rig anTebis mediatorebs: pro-anTebiT 

citokins interleikin-1β (IL-1β), simsivnis nekrozis faqtori TNF-α, 

interferoni INF-γ, agreTve antianTebad citokinebs: IL-1 receptoris 

antagonisti (IL-1ra), IL-6, transformirebuli zrdis faqtori (TGF)-β (Davies and 

Hagen 1997, Opal and Depalo 2000). 

anTebis citokinebis paralelurad, neitrofilebi iwyeben lipid 

mediatrorebis, mag: Trombocit-aqtivaciis faqtoris (PAF) da leikotrin B4-

is produqcias, orive maTgani iwvevs anTebis gaaqtiurebas (Bulger and Maier 

2000). amiT iwyeba neitrofilebis destruqciuli efeqti, romelic vlindeba 

Jangbadis reatiuli naerTebis da proteolizuri fermentebis 

gamomuSavebaSi da fagocitozSi (Dallegri and Ottonello 1997) (sur. 1a, gv.105). 

qsovilebSi cirkulirebuli monocitebi ganicdian qsovilovan makrofagebad 

transformacias. qsovilovani makrofagebi asruleben mniSvnelovan rols 



 22

anTebis sxva ujredebis modulaciasa da qemoatraqciaSi, da qmnis garemos 

proanTebiTi citokinebisaTvis (IL-1β, TNF-α, IL-12) (Norman et al. 1995b, Fink and 

Norman 1996), qemokinebisaTvis (IL-8, monocit-qemoatraqciis peptidi MCP-1) 

(Strieter et al. 1999), didi antianTebiTi citokinebi (IL-1ra, IL-6, IL-10) (Opal and 

DePalo 2000), da lipid mediatorebi (PAF, leikotrienebi, prostaglandinebi da 

Tromboqsani) (Bulger and Maier 2000). monocit/makrofaguli neitrofilebis 

ZiriTadi amocana fagocitozia; isini gamoimuSaveben, agreTve, Jangbadis 

reaqtiul SenaerTebs.  

poxieri ujredebi: poxieri ujredebi aRmoCenilia TiTqmis yvela 

qsovilSi. mis gaaqtiurebas mravali faqtori ganapirobebs, maT Soris; 

substancia P, komplementis komponentebi, bradikinini, qemokinebi (MCP-1 da 

makrofagis anTebis proteini MIP-1α). aqtivaciis Sedegad poxieri ujredebi 

gamoimuSaveben vazoaqtiur agentebs, maT Soris: histamins, pro-anTebiT 

citokinebs, maT Soris TNF-α da proteolizur fermentebs rogoricaa 

triptaza (Schwartz 1994) (sur. 1a). poxieri ujredebis gaaqtivebam SeiZleba 

gamoiwvios vaskularuli endoTeliumis P- da E-seleqtinebis da 

intraceluluri adheziis molekulis ICAM-1 eqspresia (Thorlacius et al. 1994, 

Kubes and Granger 1996). ZiriTadad, poxieri ujredebi monawileoben baqteriuli 

infeqciT modulirebuli neitrofilebis SeWraSi baqteriul keraSi 

(Echtenacher et al. 1996, Malaviya et al. 1996).  

Trombocitebi: Trombocitebi mniSvnelovan rols asruleben anTebis 

dros endoTeliumis ujredebis da koagulaciuri kaskadis gaaqtivebisas. 

Trombini gaaqtivdeba Trombocitebis PAR-1 receptorebis saSualebiT, 

romlis Sedegadac adheziis molekulebis, rogoricaa P-seleqtini, 

momatebuli eqspresia Trombocitebis plazmur membranaze (Coughlin 2000). 

gaaqtivebuli Trombocitebi xdebia adheziurebi, rac iwvevs Trombocitebis 

agregacias da intraceluluri granulebis degranulacias, ris Sedegadac 

Trombocitebi gamoyofen mraval citokins (Wagner and Burger 2003). 

gaaqtivebul Trombocitebs SeuZliaT Seiwebon mocirkulire fagocitebi da 

gamoiwvion leikocit-endoTelialur ujreduli adhezia (Repo and Harlan 1999). 

fibrinTan SeerTebis Sedegad Trombocitebi warmoqmnian hemostazur 
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koltebs (Wagner and Burger 2003) rasac SeuZlia gamoiwvios mikrocirkulaciis 

darRveva organoTa mravlobiTi disfunqciis sindromis dros (Gawaz et al. 

1997). 

endoTelialuri ujredebi: endoTeliumiT amofenilia sisxlZarRvis 

SigniTa kedeli, is uzrunvelyofs da ganagebs mis ganvladobas, 

mikrocirkulacias, leikocitebis qsovilebSi migracias da sisxlis 

Sededebas. anTebis dros endoTeliumis Sre xdeba ganvladi plazmisa da 

siTxiaTvis (eqstravazacia). mraval mediators SeuZlia gamoiwvis misi 

ganvladobis gazrda, esenia: bradikinini, substancia P, leikotrienebi da 

VEGF, TiToeuli maTgani kavSirSia mwvave pankreatitTan (Figini et al. 1997, Grady 

et al. 2000). garda amisa, mraval sxva substanciasac (IL-1β, TNF-α, PAF, Trombini, 

tripsini, triptaza) SeuZlia endoTelialuri Sris ujredebis gaaqtiveba, 

romlebic iwveven ujredis zedapiruli receptoris eqspresias, zrdian 

proanTebiTi citokinebis da qemokinebis sekrecias da sisxlZarRvis kedlis 

ganvladobas (Zimmerman et al. 1999). anTebis stimulaciidan uaxloes droSi 

endoTelialuri ujredebi aqtiurdebian da gamoimuSaveben P-seleqtins, PAF-

s da von-vilenbrandis faqtors (Zimmerman et al. 1999, Aird 2003). es aris 

endoTelialur-ujredovan damokidebuli proteaz-aqtivirebuli 

receptorebis PAR-1 da PAR-2-is aqtivaciis dasawyisi (Coughlin 2000).  

L-seleqtinis eqspresias uzrunveloyofen leikocitebi. urTierT 

damokidebuleba endoTelialuri Sris da leikocitebis mier gamomuSavebul 

seleqtinebs Soris gansazRvaravs leikocitebis cikls mikrocirkulaciaSi. 

cikli iwyeba endoTeliumis zedapir-asocirebuli qemokinebiT da 

qemoatraqtinebiT (rogoricaa PAF da IL-8) leikocitebis aqtivaciiT. 

aqtivaciis Semdeg, L-seleqtini ganicdis migracias ujredis zedapiridan da 

gadaadgildeba integrin CD11b/CD18-ze romelic bmulia ICAM-1-ze. am 

procesis Sedegad Sedegia leikocitebi endoTeliumze myarad adhezirdeba, 

rasac mohyveba mikrosisxlZarRvebis ganvladobis momateba (Edens and Parkos 

2003). myarad Sewebebuli leikocitebi migrireben endoTeliumidan 

postkapilarul venulebSi (Repo and Harlan 1999). fiziologiur pirobebSi, 

endoTeliumi iwvevs sisxlis Sededebis gaaqtivebas mravali meqanizmis 
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wyalobiT (Hach and Zeerleder 2001). anTebadi endoTeliumi TiTqos Semobrundeba 

prokoagulaciuri zedapiriT da kargavs mis antikoagulaciur Tvisebebs. 

Sedegad gamoiwvevs qsovilovani faqtoris eqspresias, romelsac SeuZlia 

koagulaciuri kaskadis CarTva. gaaqtivebuli endoTeliumi aseve awarmoebs 

da gamoaTavisuflebs plazminogen aqtivatoris inhibitors (PAI)-1, romelic 

abrkolebs fibrinolizs (Aird 2003). Secvlili endoTeliuri ujredebis 

adheziis molekulis eqspresiam SeiZleba gamoiwvios Trombocitebis adhezia 

da aqtivacia da Sedegad sisxlZarRvSida TrombocitTa agregatebis 

warmoqmna. sisxlis mikrocirkulaciis regulaciisaTvis endoTeliumi 

gamoimuSavebs rogorc vazodilatatorebs (azotis oqsidi (NO) da 

prostaciklini) aseve vazokonstriqtorebs (endoTelinebi). anTebis mravali 

molekula iwvevs NO-s, rogorc vazodilatatoris blokirebis (Hack and 

Zeeleder 2001). meores mxriv, stimulirebuli endoTelialuri ujredebi 

gamoimuSaveben vazokonstriqtor endoTelinebs, romlebic aRmoCenilia 

ukiduresad mZime pacientebSi (Wanecek et al.2000). Tumca anTebisaTvis 

damaxasiaTebeli niSnebi: eriTema da siTbo, vazodilataciis Sedegia, xolo 

vazokonstriqcia ufro metad pasuxismgebelia organoTa disfunqciis da 

pankreonekrozis ganviTarebaSi (Foitzik et al. 1998). 

 

1.9.3.2. humoraluri mediatorebi: 

proanTebadi citokinebi: citokinebi mcire molekuluri masis proteinebia, 

maTi sekrecia mimdinareobs anTebiTi ujredebis mier da asruleben 

mniSvnelovan rols imunuri pasuxis regulaciaSi. citokinebi arsebobs 

rogorc anti, ise proinflamatoruli, garda amisa, zogierT maTgans 

gamoxatuli aqvs es orive Tviseba. IL-1β da TNF-α aris proanTebiTi jgufis 

ZiriTadi citokinebi (Dinarello 2000) am jgufis warmomadgenelebia, agreTve IL-

2, IL-12, IL-18, INF-γ da GM-CSF (sur1a).  

IL-1β-s ZiriTad mizans warmoadgens araqidonis mJavas metabolizmi. IL-

1 receptorebis stimulaciis Sedegad mimdinareobs NF-κB-s translokacia, 

rac iwvevs mravali proanTebiTi molekulis genis (citokinebi, qemokinebi, II 

tipis fosfolipaza A2 (PLA2) da adheziuri molekulebi) eqspresiis gazrdas, 
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(Diarnello 2000, Abraham 2000). garda amisa, IL-1β uzrunvelyofs sisxlZarRvTa 

endoTerliumis aqtivacias da mis SesaZleblobas gaukeTos mobilizacia, 

aqtivacia da leikocitebis akumulacia lokaluri specifiuri imunuri 

pasuxis ganviTarebas (Zimmerman et al. 1999). 

IL-1β-s msgavsad, TNF-α-s aris multifunqciuri citokini da sawyisi 

rgoli proanTebiTi citokinebis kaskadisa (Dinarello 2000). amasTan TNF-α 

ganapirobebs makrofagebis aqtivacias.  

IL-1β da TNF-α xels uwyobs mravali anTebiTi mediatorebis sinTezs, 

rogorebicaa IL-8 da PAF (Oberholzer et al. 2002). TNF-α moqmedebs ori sxvadasxva 

receptoris saSualebiT. am orive receptoris gaZlierebuli eqspresia 

aRiniSneba mwvave pankreatitiT avadobis dros (deBeaux et al. 1996a).  

IL-2 gamomuSavdeba gaaqtivebuli T limfocitebis mier, ganagebs auto da 

parakrinul funqciebs IL-2-is receptoris (IL-2R) saSualebiT, astimulirebs 

T limfocitebis zrdas da aqtivacias (Spellberg nad Edwards 2001).  

qemokinebi: citokinebi qemotaqtikuri TvisebebiT qemokinebadaa wodebuli. 

aRmoCenilia mravali qemokini, maT Soris CvenTvis mniSvnelovania IL-8, 

epiTeliuri neitrofil-gamaaqtivebeli proteini-78 (ENA-78), zrda-

damikidebuli onkogeni-α (GRO-α), MCP-1 da MIR-1 (Strieter et al. 1999).  

IL-8 neitrofilebis qemotaqsisis erT-erTi uZlieresi mediator-

stimulatoria. TNF-α da IL-1β ganapirobeben IL-8-is induqcias (Striter and Kunkel 

1994). 

sxva anTebis mediatorebs miekuTvneba komplementis komponentebi; isini 

zrdian sisxlZarRvebis ganvladobas, iwvevn vazodilatacias, 

neitrofilebis adhezias da aqtivacias da qemotaqsiss (Hartwig et al. 2001). 

kininebi (bradikinini), aris mcire vazoaqtiuri peptidi, iwveven Sededebas da 

komplementis kaskads. maTi vazoaqtiuri Tvisebebi vlindeba 

vazodilataciasa da ganvladobis momatebaSi (Griesbacher et al. 2003).  

anTebis procesSi gamomuSavdeba mravali lipidebis mediatorebic, 

esenia: prostaglandinebi, leikotrienebi da PAF. isini ar inaxeba 

qsovilebSi da maTi sinTezi mimdinareobs meoradad anTebiTi pasuxis 

stimulaciisas (Bulger and Meier 2000). PAF-s gaaCnia proanTebiTi mravali 
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Tviseba, maT Soris fagocitebis, Trombocitebis da endoTelialuri 

ujredebis aqtivaciis, araqidonis mJavas metabolizmis daCqarebis, da 

sisxlZarRvTa ganvladobis momatebis unari (Zhao et al. 2003). PLA2 aris 

araqidonis mJavis metabolizmis ZiriTadi maregulirebeli, qmnis 

substraqts mravali lipiduri mediatorebisaTvis (Bulger and Meier 2000). mwvave 

pankreatitis dros dafiqsirebulia eqstrapankreasuli izoformis PLA2-IIA-

s momatebuli cirkulacia (Grönroon and Nevalainen 1992, Nevalainen et al. 2000). 

mkvlevarTa azriT swored mas miakuTvneba mniSvnelovani wili sistemuri 

anTebis pasuxis simdromis formirebas (SIRS) procesSi (Bone et al. 1992 Heitaranta 

et al. 1999) da distanciur organoTa disfunqciis ganvitarebaSi mwvave 

pankreatitis dros (Grönroon and Nevalainen 1992, Tsukahara et al. 1997).  

 

 

1.9.3.3. anti-anTebiTi citokinebi: 

antianTebiTi citokinebi akontroleben proanTebiTi citokinebis pasuxs da 

moqmedebas. fiziologiur pirobebSi, isini zRudaven proanTebiTi 

citokinebis damazianebl efeqts an/da anTebis reaqciis siWarbes. maTi 

tipiuri warmomadgenelia IL-1ra, IL-4, IL-6, IL-10, IL-13 da TGF-β (Opal and DePalo 

2000) (sur1b gv.105).  

IL-10 aris Zlieri anti-anTebiTi citokini (Opal et al. 1998). igi 

ainhibirebs Th1, monocitebis da makrofagebis mier proanTebiTi citokinebis 

sinTezs (Opal and DePalo 2000). IL-10 aferxebs monocitebze II klasis MHC 

ujredis zedapiruli receptorebis eqspresias (Koppelman et al.1997), ris 

Sedegadac viTardeba monocitebis anergia da imunosupresia. 

IL-6 ablokirebs IL-1β da TNF-α-s (Xing et al. 1998) da zrdis IL-1ra-s 

sinTezs,  xels uwyobs xsnadi TNF receptorebis gamoTavisuflebas (Tilg et al. 

1994).  

IL-1ra IL-1β-s specifiuri antagonistia, igi Caebmeba IL-1 receprotebs da 

swored am gziT ablokirebs IL-1 receptor damokidebul pasuxs. 
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IL-4 pleiotropuli citokinia. abrkolebs Th1 pasuxs da aCerebs 

monocit/makrofagebis mier proanTebiTi citokinebis da qemokinebis sinTezs; 

misi saSualebiT Zlierdeba IL-1ra-s sinTezi (Brown and Hural 1997). 

IL-11 anelebs proanTebiTi citokinebis sinTezs makrofagebSi (Trepicchio 

et al. 1997). 

IL-13 `daunregulaciis~ gziT aregulirebs IL-1β, TNF-α, IL-8 da MIP-1α 

sinTezs, IL-10-sgan gansxvavebiT, is zrdis monocitebSi II klasis MHC 

antigens (de Waal Malefyt et al. 1993). 

 

 

1.9.3.4. adgilobrivi anTeba da acinuri ujredebis sikvdili 

acinuri ujredebis dazianebiT iwyeba pankreasis adgilobrivi anTeba, 

romlisTvisac damaxasiaTebelia pankreasis neitrofilebiT seqvestracia da 

jirkvlis SeSupeba (Nevalainen and Aho 1992). aRiniSneba acinuri ujredebis 

nekrozi an apoptozi an orive erTad (Bhatia 2004).  

 acinuri ujredebis dazianebisas adgili aqvs transkripciis faqtoris 

NF-κB-s aqtivacias, mravali proanTebiTi mediatorebis (maT Soris TNF-α) 

eqspresias, (Steinle et al. 1999). PAF-is mier generirebuli fosfolipaza A2 iwvevs 

membranis fosfolipidebis hidrolizs da Sedegad PAF-is acinuri 

ujredebidan gamoaTavisuflebs (Zhao et al. 1993). PAF da TNF-α, intraacinurad 

kaspazebis aqtivaciis gziT iwveven acinuri ujredebis apoptozs (Gukovskaya 

et al. 2002, Sandoval et al. 1996). neitrofilebi iwvevs acinuri ujredebis nekrozs, 

gamoimuSavebs ra proteolizur fermentebs  Jangbadis reaqtiul SenaerTebs 

(Dallegri and Ottonello 1997, Bhatia 2004). neitrofil-warmoebuli Jangbadis 

reaqtiuli SenaerTebi aZlierebs pankreasis dazianebas trifsinogenis 

gaaqtivebis gziT (Gukovskaya et al. 2002, Steer 2002).  

SesaZlebelia, pankreasis nekrozis SesaZlo meqanizmi anTebiT 

gamowveuli mikrocirkulaciis darRvevaa, rac ganapirobebs qsovilis 

iSemias da Sedegad nekrozs (Sanamura et al. 1998, Foitzik et al 2002). amJamad 

damtkicebulia, rom neitrofilebi asruleben centralur rgols mwvave 

pankreatitis ganviTarebaSi (Sandoval et al. 1996), xolo TviT neitrofilebis 
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aqtivacia, qemoatraqciasa da infiltraciaSi monawileoben sxva ujredebic. 

esenia makrofagebi, acinuri ujredebi, endoTelialuri ujredebi, T-

limfocitebi (Demols et al. 2000), nervis daboloebebi da poxieri ujredebi 

(Braganza 2000). TNF-α da PAF azianebs acinur ujredebs proteo- da 

lipolizuri fermentebis (trifsinis, elastazas, karboqsipeptidaza A-s da 

lipazas) gamomuSavebiT (Jaffray et al. 2000a). makrofagebi da infiltrirebuli 

neitrofilebi warmoadgenen proanTebadi citokinebis wyaros pankreasSi 

(Norman et al. 1995b, Frak and Norman 1996). pankreasuli elastaza iwvevs makrofag-

warmoebuli citokinebis da qemokinebis produqcias (Zhang et al. 2003); 

trifsins SeuZlia endoTeluri Sris ujredebis gaaqtiveba PAR-2 

receptorebis saSualebiT (Couglin 2000) da komplementis gaaqtiveba (Acioli et al. 

1997). eqsperimentuli mp-is dros naCvenebia substancia P-s da neirokininis 

gamoyofa nervis daboloebidan daavadebis adreul fazaSi, rac zrdis 

sisxlZarRvis kedlis ganvladobas, rogorc TviT endoTelialur Sreze 

urTierTqmedebiT, aseve poxieri ujredebis aqtivaciiT (Grady et al. 2000, Bhatia 

et al. 2003). sisxlZarRvTa ganvladobis gazrdas ganapirobebs, agreTve 

kalikrein-kininuri sistemis aqtivacia. SesaZloa acinuri ujredebi 

gamoaTavisufleben kalikreins, romelic kininogenis saSualebiT ganicdis 

katalizs kininad da bradikininad, romlebic axdenen gavlenas 

sisxlZarRvis tonussa da ganvladobaze (Griesbacher et al. 2003). 

 

1.9.4. oqsidaciuri (JangviTi) stresi: 

JangviTi stresi organelebis, ujredebis, organoebis da mTlianad 

organizmis dazianebis erT-erTi meqanizmia, magram amave dros misi 

cxovelqmedobis aucilebeli etapi.  

JangviTi stresi warmoadgens mdgomareobas, rodesac irRveva 

homeostazi prooqsidaciul sistemas da antioqsidantebs Soris. wlebis 

ganmavlobaSi Jangbadis reaqtiuli naerTebi (Reactive Oxygen Species ROS) 

ganixileboda arasasurvel toqsikur produqtebad, romlisagan Tavis 

dasacavad organizms gamomuSavebuli aqvs mTeli rigi damcvelobiTi 

sistemebi. bolo wlebis monacemebiT dadginda, rom Jangbadis reaqtiuli 
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naerTebi (superoqsidradikalebis (O2
-), wyalbadis zeJangis (H2O2) 

hidroqsilradikalebis (O.H)) warmoqmnis procesi imyofeba mkacri 

regulaciis qveS da mas fiziologiuri mniSvneloba gaaCnia (Finkel 1998). 

(gamoiyeneba rogorc iaraRi paTogenuri mikrobebis sawinaaRmdegod, garda 

amisa warmoadgenen sasignalo molekulas, organelebis, ujreebis, 

organoebisa da mTeli organizmis TviTlikvidaciisaTvis) isini warmoiqmneba 

oqsigenaciis (mTeli moxmarebuli Jangbadis 2-3% ROS-ad gardaiqmneba) dros 

da ganicdis swraf ganeitraldebas antioqsidantebis mier.  

amJamad eWvs aRar iwvevs, rom swored JangviTi stresia pasuxismgebeli 

mravali daavadebis, maT Soris mwvave pankreatitis, formirebasa da 

gaWianurebul mkurnalobaSi (Borrelli E. et al., 1996; Chvanov M, et al. 2005). Borrelli-s 

da Tanaavtorebis mier naCvenebia, rom JangviTi stresis dros Zlierdeba 

oqsidantebis damazianebeli moqmedeba organoebze, filtvebis mxriv is 

iwvevs mwvave respiratoruli sindromis Camoyalibebas (Metnitz, P.G., et al., 

1999), organoTa mravlobiTi ukmarisobis sindromis ganviTarebas, 

mdgomareobis damZimebas da pacientis sikvdils. 

ukanaskneli wlebSi JangviTi stresi da misi prevenciis Zieba aqtiuri 

kvlevis sagania. JangviT stresSi monawileobs molekulebi, romelTac 

gaaCniaT erTi an meti Tavisufali – gauwyvilebeli eleqtroni gareTa 

orbitalze (Halliwell B, et al. 1999). Tavisufal radikalebs da sxva qimiur 

reaqtiul SenaerTebs miekuTvneba superoqsid anioni (O2
-), hidroqsil 

radikali (O.H), peroqsil radikali (ROO.), azotis Jangi (NO), lipidebis 

Tavisufali radikalebi (LOO.), wyalbadis zeJangi (H2O2), ozoni da am 

naerTTa SenaerTebi (maT Soris ONOO).  TiToeuli maTgani dasaSveb 

koncentraciebSi warmoadgens ujredis sasicocxlo ciklis Sualedur 

produqts, ase mag: superoqsid anioni gamomuSavdeba makrofagebis mier 

mikroorganizmebis sawinaaRmdegod (rogorc `Tavdasxmis~ iaraRi da 

mesenjeri) da xels uwyobs adgilobrivi anTebis ganviTarebas infeqciis 

likvidaciis da dazianebuli qsovilebis aRdgenisaTvis. garda amisa, bevri 

maTgani (NO, O2
-) asrulebs mesenjeris rols mravali intra da 

eqstraceluluri procesebisaTvis, Tumca, meores mxriv, antioqsidanturi 
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sistemis ukmarisobis pirobebSi viTardeba adgilobrivi procesebis 

generalizeba (Bulger, et al. 2001) da Sedegad ujreduli proteinebis, dnm-is, 

membranis lipidebis dazianeba, garda amisa, rogorc pirdapiri mesenjeri 

anTebiTi procesebis inicirebisa, gamoiwvevs antebis ujredebis da 

mediatorebis aqtivacias. am meqanizmis naTeli warmomadgenelia NF-kB, 

romelic proinflamatoruli genebis transktifciis ZiriTadi faqtoria. 

anTeba gaxdeba generalizebuli da Camoyalibdeba sistemuri anTebiTi 

pasuxis sindromi (SIRS) da organoebisa da qsovilebis sxvadasxva meqanizmiT 

dazianeba (Bulger et al. 2001). maSasadame, oqsidaciuri stresi meoradad azianebs 

organizms, gamoiwvevs ra generalizebul anTebas da ujredebis sikvdils. 

 

1.9.4.1. JangviT stresSi monawile molekulebi: 

Jangbadis reaqtiuli SenaerTebi: superoqsidi (O2
-) Jangbadis reaqtiuli 

SenaerTia, romelic warmoiqmneba molekuluri Jangbadze eleqtronis 

gadataniT. eleqtronis gadanacvleba moxdeba metalSemcveli 

(citoqromoqsidaza, ciklooqsigenaza, lipooqsigenaza, qsantinoqsidaza) 

fermentebidan katabolizmis, fagocitozis an imunuri sistemis aqtivaciis 

dros. warmoqmnil O2
--s superoqsididsmutaza gardaqmnis molekulur 

Jangbadad da wyalbadis zeJangad.  

superoqsidis naxevardaSlis periodi Zalian xanmolea (0,5-7 wami) 

(Hassan Y. et al. 2005). SOD-is ukmarisobis an misi fermentuli inaqtivaciis 

pirobebSi superoqsidi ganicdis spontanur dismutirebas wyalbadis 

zeJangad da reaqtiul Jangbadad, es ukanaskneli ki warmoadgens Zlier 

JangviT agents (Witztum, J.L. et al. 1994). wyalbadis zeJangi saSualo simZlavris 

oqsidantia, miuxedavad amisa, igi Semwea daazianos ujredis membrana. 

gardamavalvalentovani liTonis ionis (Fe2+, Mn2+, Cu2+) Tanaobisas H2O2 

ganicdis dismutirebas hidroqsil-radikalad (O.H), romelic biologiuri 

sistemebisaTvis uZlieresi oqsidantia. igi metad arastabiluri molekulaa 

da waarTmevs ra eleqtrons sxva molekulebs, swrafad CarTavs maT 

Tavisufalradikalur jaWvSi, urTierTqmedebs TiTqmis yvela 

substanciasTan, maT Soris pirvel rigSi poliujer cximovan mJavebTan. 
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arRvevs maT struqturas da funqcias. am reaqciis Sedegad warmoeiqmneba 

cximovani peroqsilradikalebi, romlebic Tavis mxriv urTierTqmedeben sxva 

ujredul substanciebTan (maT Soris: proteinebTan, enzimebTan, nukleinis 

mJavebTan) da iwvevs cilebis denaturacias da dnm-is dazianebas. am 

procesebs sabolood mivyavarT ujredis sikvdilamde. 

lipidebis Tavisufali radikalebi (LOO.): lipidebi membranis 

mniSvnelovani komponentia, maTiT garSemortymulia ujredi da ujredis 

organelebi. poliujeri cximovani mJavebi pirvelni ganicdian Jangbadis da 

hidroqsil radikalebis Semotevas da amiT warmoadgenen Tavisufali 

radikalbis gamoTavisuflebis process (Juurlink 1997). reaqcia mimdinareobs 

manam, sanam ori Tavisufali radikali ar SeurTdeba erTmaneTs, an 

antioqsidanturi agenti (am konkretul SemTxvevaSi E vitamini) ar SeaCerebs 

am reaqciaTa jaWvs (Kinuta et al, 1989). 

lipidebis Tavisufali radikalebis sinTezi rTuli procesia da igi 

sami ZiriTadi komponentisagan Sedgeba, esenia sawyisi, mimdinare da 

terminaluri (Gardner, H. W. et al. 1989). 

 

L─H+ oqsidanti* → L* + oqsidant_H  (sawyisi) 

L* + O2 → LOO*       (gavrcelebis) 

LOO*  + LH → L*  + LOOH     (gavrcelebis) 

L* + L* → araradikaluri produqti  (tarminaluri) 

LOO* + LOO* → araradikaluri produqti (tarminaluri) 

 

lipidebis peroqsidaciis iwyeba JangviTi stresis rTuli gza: 

ziandeba ujredebi, izrdeba membranis ganvladoba, hidroqsilradikalebi 

waarTmevs eleqtrons membranis ujer cximovan mJavebs lipidebis karbon-

Semcveli radikalebis warmoqmniT. rkinis (Fe2+) ionis Tanaobisas es 

ukanaskneli gardaiqmneba alkoqsil da peroqsil radikalebad. am 

ukanasknelTa xarjze mimdinareobs lipidebis peroqsidaciis Semdgomi 

procesi (Thorburne, S.K. and B.H. Juurlink, 1996) 
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azotis oqsidi: me-20 saukunis ganmavlobaSi araerTi Sroma mieZRvna NO-

s kvlevas. 1980 wels Furchgot da Zawadski-s mier naCvenebia, rom sisxlZarRvTa 

kedlis acetilqolin damokidebuli relaqsacia gamowveuli endoTelium-

damokidebuli relaqsaciis faqtorze (edrf), 1985 wels Stuehr da Marletta 

naxes, rom gaaqtivebuli makrofagebi asinTezeben nitritebs da nitratebs. 

1987 wels Ignarro-s mier aRmoCenilia, rom edrf-s warmoadgens NO. dRes ukve 

cnobilia, rom endoTeliumdamokidebuli vazodilataciis garda NO 

monawileobs iseTi funqciebis ganxorcielebaSi, rogoricaa - 

Trombocitebis agregaciis Seferxeba, endoTeliumTan Trombocitebisa da 

leikocitebis adheziis SezRudva, sisxlZarRvTa gluvkunTovani ujredebis 

proliferacia (McMahon T.J., 2002). NO gamomuSavdeba makrofagebis mier 

SeWril mikrobTa sawinaaRmdegog (azianebs ra mikrobebs da maT agentebs), 

maSasadame NO aris mniSvnelovani regulatori organizmis fiziologiuri 

procesebis marTvaSi, Tumca es suraTi sapirispirod icvleba, rodesac 

azotis Jangis koncentracia mniSvnelovnad gadaaWarbebs mis dasaSveb 

dozes, radgan monawileobs nitrozo radikalebis formirebaSi.  

NO sinTezirdeba L-argininisagan mTeli rigi kofaqtorebisa da 

Jangbadis TanxlebiT. reaqciis katalizatoria samis saxis azotis oqsidis 

sinTaza (NOS) _ neironuli (nNOS), inducibeluri (iNOS) da endoTelialuri 

(eNOS). reaqciis saboloo produqtebia - 1 molekula L-citrulini da NO-s 

erTi radikali. 

NO xdeba paTogenuri misi maRali koncentraciis (Joshi, M. et al. 1999) an 

superoqsidTan urTierTqmedebis Semdeg, reaqciis Sedegad warmoiqmneba 

maRaaqtiuri peroqsinitriti (ONOO-) (Ischiropoulos, H. et al. 1992).  

 

NO* + O2
- → ONOO- 

 

fiziologiur pirobebSi peroqsinitriti imyofeba mJavas (HOONO) saxiT, 

reaqciis dros SeuZlia erT an or eleqtroniani Jangva. igi SeiZleba 

daukavSirdes mraval biomolekulas, maT Soris: Tiolebs, aminebs, lipidebs 

da proteinebs (Feelisch M. et al. 1996). garda amisa, peroqsinitriti fenolis 
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nitratirebis gziT axdens SOD-is inaqtivacias maTSi Semavali Tirozinis 

dazianebis gamo. 

garda amisa NO monawileobs oqsidaciis inhibirebaSi _ igi daamTavrebs 

lipidebis Tavisufalradikalur reaqciebis jaWvs. 

 

LOO* + NO* → LOON=O 

 

am reqciis wyalobiT NO amTavrebs Tavisufalradikaluri reqciis 

jaWvs, rac adasturebs mis antioqsidantur Tvisebas. 

iseve rogorc sxva mraval organoSi, NO pankreasis qsovilSic mraval 

mniSvnelovan fiziologiur process aregulirebs, maT Soris, igi iRebs 

monawileobas pankreasis egzokrinul funqciaSi rac Yago MD-s SromebSi 

(Yago MD. et al. 2001) qvemomoyvanil sqemaze naTlad Cans azotis Jangis roli 

zimogen-granulebidan digestiuri fermentebis gamoTavisuflebaSi. 

 

1.9.5. antioqsidanturi sistema 

Jangbadis aqtiuri formebis toqsiuri moqmedebis sapasuxod organizmSi 

moqmedebs biologiuri dacvis meqanizmi, romelic pirvel rigSi mimarTulia 

lipidebis Tavisufalradikaluri JangviTi reaqciebis winaaRmdeg - es aris 

anitoqsidanturi dacvis sistema. 

antioqsidanturi sistema organizmSi warmodgenilia fermentuli da 

arafermentuli formiT. endogenuri antioqsidantebi 3 did jgufad iyofa: I 

jgufi - antioqsidanturi fermentebia, romlebic ZiriTadad organizmis 

sakuTar antioqsidaciur dacvas uzrunvelyofen. esenia: katalaza, 

superoqsidismutaza, glutaTioni. II jgufis antioqsidantebi - 

arafermentuli cilovani molekulebia, romlebic ZiriTadad sisxlis 

plazmaSia. maTi warmomadgenelia cilebi: transferini, albumini, 

ceruloplazmini. am ukanasknels agreTve femrentuli aqtivobac 

(superoqsiddismutazuri, feroqsidazuri, peroqsidazuri) gaaCnia. 

III jgufis antioqsidantebi - ZiriTadad plazmaSi, ujredSiga da 

ujredgareTa siTxeSi, da ujredul membranebSia lokalizebuli. es jgufi 
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iyofa wyalSi xsnad da cximSi xsnad antioqsidantebad. wyalSi xsnadebidan 

aRsaniSnavia askorbinis mJava (vitamini C), SardmJava da bilirubini; cximSi 

xsnad antioqsidantebs miekuTvnebian α-tokoferoli (vitamini E), β-karotini, 

ubiqinoni. 

 

1.9.5.1. vitamini E da vitamini C: 

vitamini E erT-erTi umniSvnelovanesi cximSi xsnadi fenolis jgufis 

antioqsidantia, romelic arRvevs JangviT jaWvs lipiduri fazis dacvis 

wyalobiT (Burton GW. et al 1982). E vitaminis antioqsidanturi Tviseba 

mdgomareobs mis unarSi gasces wyalbadis atomebi fenolis birTvis –OH 

jgufidan lipidebis Tavisufal radikalebze (Kamal-Eldin A. et al. 1996). TviT E 

vitamini gardaiqmneba arareaqtiul Tavisufal radikalad, vinaidan 

gauwyvilebeli eleqtroni moxvdeba fenolis birTvSi, rac uzryunvelyofs 

mis stabilurobas (Scott G. 1997.) garda amisa, vitamini E aqveiTebs 

proteinkinaza C-s aqtivobas in vitro kvlevebisas. 

E vitaminis ZiriTadi biologiuri roli mdgomareobs poliujeri 

cximovani mJavebis da dabali simkvrivis lipoproteinebis dacvaSi JangviTi 

dazianebisagan. vitamini E moTavsdeba ujredis membranis fosfolipidebze 

da avlens antioqsidantur Tvisebas 1 molekula 2000 molekula 

fosfolipidze koncentraciiT (Kagan, V.E. 1998). 

vitamini C wyalSi xsnadi antioqsidantia, sinTezi xdeba mcenareebis 

mier. askorbinis mJava in vitro kvlevebisas rkinis ionis Tanaobisas amJRavnebs 

prooqsidaciur Tvisebebs wyalbadis zeJangis sinTezis gamo. es ar 

dasturdeba in vivo kvlevebiT, radgan metalis ionTa udidesi nawili 

sisxlSi bmulia proteinebTan (Niki E. 1991).  

eqsperimetuli kvlevebiT naCvenebia, rom vitamini E da vitamini C 

amJRavneben antioqsidantur bunebas mxolod sinergiul muSaobasas. 

damoukideblad C vitamins ar aqvs unari SeaCeros oqsidaciis procesi, 

xolo α-tokoferolTan erTad igi axangrZlivebs am ukanasknelis 

mainhibirebel Tvisebas (Niki E. 1991). vitamini C reducirebs vitamin E-s 
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radikals ukan vitamin E-d. amitom antioqsidanturi efeqtis miRebis mizniT 

mizanSewonilia am ori vitaminis erTdrouli gamoyeneba (Bowry VW. et al 1993).  

 

 

 

 

 

 

 

 

 

 

 

 

1.9.5.2. antioqsidanturi fermentebi: 

superoqsiddismutaza (SOD): am jgufis fermentebi akatalizeben 

superoqsidis dismutirebas, reaqciis Sedegad miiReba wyalbadis zeJangi da 

molekuluri Jangbadi: 

 

2O2
- + 2 H+ →SOD H2O2 + O2           

 

ZuZumwovarTa organizmnSi aRmoCenilia sami saxis SOD: CuZn-SOD da 

Mn-SOD (Nordberg and Arner, 2001) da Fe-SOD romelTa molekulis aqtiur centrs 

warmoadgens cvalebadvalentovani metalis ioni (spilenZ-cinki, manganumi da 

rkina). CuZn-SOD ZiriTadad mdebareobs ujredis citozolSi, lizosomebsa 

da birTvSi, xolo Mn-SOD-s Seicavs mxolod mitoqondria. eqstracelulur 

sivrceSi aRmoCenilia superoqsiddismutaza, romelic struqturtulad 

CuZn-SOD-is msgavsia.  

eleqtronebi, romlebic monawileoben HJangbadis superoqsidad 

gardaqmnaze, uxSiresad mitoqondriuli warmoSobisaa (moxdeba 

eleqtronebis `gaJonva~ mitoqondriidan citozolSi), amitom oqsidaciuri 

LOO° 

LO° 

LOOH 

LOH 

vitamini E

vitamini E°

vitamini C° 

vitamini C 

vitamini E-s da vitamini C-s lipidebis 

radikalebTan urTierTqmedebis sqema 
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stresis dros ZiriTadad mindinareobs  Mn-SOD-is eqspresiis gazrda, maSin 

rodeasc CuZn-SOD-is done SesaZlebelia normis farglebSi iyos (Chan, 1994; 

Nordberg and Arner, 2001).  

 

katalaza: katalaza erT-erTi mniSvnelovani antioqsidanturi 

fermentia, romelic uzruvelyofs wyalbadis zeJangis  daSlas wylad da 

molekulur Jangbadad, garda amisa igi awarmoebs mcire molekulebis: 

eTanolis, meTanolis da molekuluri vercxliswylis peroqsidaciul 

Jangvas. 

ZuZumwovrebis katalaza Sedgeba oTxi identuri suberTeulisagan, 

romelTagan TiToeuli Seicavs protoporfinis birTvs, xolo centrSi 

moTavsebulia rkinis ioni. 

wyalbadis zeJangis daSla mimdinareobs Semdegi formuliT  

 

2 H2O2  →cat  2 H2O + O2 

 

katalaza ujredebSi moTavsebulia peroqsisomebSi (Chance B. et al 1979), 

romlebic katalazas garda Seicavs agreTve mraval sxva ujredul 

fermentebs, romlebic iwveven H2O2-is generirebas. sxvadasxva organo 

xasiaTdeba katalazas sxvadsxva SemcvelobiT (cxrili 2, gv. 85): 

 

glutaTioni: glutaTioni ZuZumwovarTa organizmis araproteinuli 

Tiol/sulfhidriluri erTeulia, romelic katalazas msgavsad 

monawileobs wyalbadis zeJangis ganeitralebaSi da misgan gansxvavebiT 

awarmoebs lipidebis zeJangebis ganeitralebasac. arsebobs fermentis 

ramdenime saxeoba: citozolis glutaTionperoqsidaza 1 da membranebTan 

dakavSirebuli glutaTionperoqsidaza 4. glutaTionperoqsidaza 4-s gaaCnia 

vrceli specifiuroba membrana – dakavSirebul hidroperoqsidebTan, 

cximovani mJavebis zeJangebTan da aseve wyalbadis zeJangTan (Ursini et al. 1985). 

glutaTion peroqsidaza 2 aris gastrointestinuri forma da  glutaTion 

peroqsidaza 3 warmoadgens plazmis formas (Nordberg and Arner, 2001). 

glutaTioni akatalizebs H2O2-is daSlas Semdegnairad  
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H2O2 + 2 GSH → GSSG + 2H2O 

 

 

 

 

 

 

 

 

 

 

 

 

 

sqemaze moyvanilia antioqsidanturi fermentebis ko-operacia: SOD-

superoqsiddismutaza, γ-GCS - gama-glutamilcistein sinTaza, GSH – 

glutaTioni, GSSG – daJanguli glutaTioni, GPX – glutaTionperoqsidaza, 

GR – glutaTionreduqtaza, Me – cvalebadvalentovani metalis ioni.  

 

1.10. organoTa mravlobiTi ukmarisobis sindromis 

paTogenezi: 

mwvave pankreatitis dros, daavadebis gamosavali mniSvnelovanwiladaa 

dakavSirebuli iseT verag sindromebTan, romelTac SIRS da MODS-

sindromebs uwodeben (ix. cxrili 3, gv. 86). 

mwvave pankreatitis dros sistemuri anTeba iwvevs distanciur 

organoebis disfunqcias. lokaluri anTeba, Cveulebriv kontrolirdeba 

pankreasis farglebSi, rodesac procesi xdeba umarTavi aqtivdeba 

sistemuri anTebiTi pasuxi, romlisTvisac damaxasiaTebelia rogorc 

proanTebiTi ise antianTebiTi citokinebis da mocirkulire leikocitebis 

aqtivacia. amas Tan axlavs daSorebuli organoebis sisxlZarRvTa 
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endoTeliumis gaaqtivebac. klinikurad aseTi pasuxi SIRS sindromis saxiTaa 

aRwerili (Bone et al. 1992) da damaxasiaTebelia ori an meti cxrilSi 3 

moyvanili kriteriumisa 

 

1.10.1. pirveladi niSnebi: 

sistemuri anTebiTi reaqcia korelaciaSia pankreasis adgilobriv 

dazianebasTan. adgilobrivi anTeba iwvevs sistemur anTebas dresdReobiT 

daudgeneli meqanizmis saSualebiT, Tumca is SeiZleba ganpirobebuli iyos 

proanTebiTi citokinebis IL-1β da TNF-α-s sistemuri gamoTavisuflebiT (Fink 

and Norman 1995, Norman et al 1995b, Norman 1998) an sxva xsnadi proanTebiTi 

mediatorebiT (Denham et al. 1997). IL-1β da TNF-α done korelirebs daavadebis 

simwvavesTan, rogorc eqsperimentSi (Gloor et al. 1998b) aseve klinikuri 

Seswavlisas (Exley et al. 1992, Chen et al. 1999a, Mayer et al. 2000), da piriqiT, maTi 

inhibitori citokini IL-10 asustebs sistemur anTebiT pasuxs da misiT 

gamowveul organoTa disfuqcias (Norman et al. 1995c, Hunges et al. 1996, Kusske et al. 

1996).  

garda amaisa, mravalma sxva faqtormac SesaZlebelia ganapirobos 

SIRS-is ganviTarebas, magaliTad dadgenilia, rom pankreasuli elastaza 

mwvave pankreatitis dros astimulirebs proanTebiTi citokinebis sinTezs 

da qsovilovan makrofagebs da iwvevs sistemuri anTebis aqtivacias (Jaffray et 

al. 2000b, 2000c, Murr et al. 2002). xolo trifsinma, romelic aqtivdeba mwvave 

pankreatitis dros, SeiZleba gamoiwvios filtvebis dazianeba (Hartwing et al. 

1999). 

eqsperimentulma kvlevebma aCvena, rom mwvave pankreatitis dros 

proanTebiTi citokinebis sinTezi gaZlierebulia sxva organoebSic, da es 

procesi iwyeba pankreasSi dawyebuli cvlilebebis paralelurad (Norman et 

al. 1997). citokinebi mniSvnelovnad zrdis sistemuri proanTebiTi 

mediatorebis saerTo dones (Gloor et al. 2000). pankreasidan proanTebiTi 

citokinebi xvdebian portuli venis sistemaSi, xolo iqedan gulmkerdis 

sadinris saSualebiT limfur da sistemur mimoqcevaSi (Montraves et al 1995). 

portuli venuri sistemidan sisxli xvdeba RviZlSi, romelic aseve Caebmeva 
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organizmSi ganviTarebuli paTomorfologiur ZvrebSi (Closa et al. 1999, Dhainaut  

et al. 2001). mwvave pankreatitis dros RviZli aris SesaZlo wyaro PLA2-IIA-s 

donis momatebisa (Nevalainen et al. 2000, Talvien et al. 2001). RviZlis makrofagebi 

(kuperis ujredebi) zrdis proanTebiTi citokinebis produqcias (Gloor et al. 

2000). kuperis ujredebis mier citokinebis produqciis blokada an inhibicia 

eqsperimentuli mwvave pankreatitis dros, amcirebs sistemuri citokinebis 

dones, filtvis dazianebas (Folch et al. 2000, Gloor et al 2000) da aumjobesebs 

sicocxlisunarianobas (Gloor et al. 1998). Cqari-moqmedebis citokinebis (IL-1β da 

TNF-α) blokireba dadebiT gavlenas axdens meoradi samizne organoebis 

dazianebaze eqsperimentSi (Norman et al. 1995a, Hughes et al.1996).  

 

1.10.2. meoradi samizne organoebis dazianeba: 

meoradi samizne organoebis dazianebaSi mniSvnelovani etapi proanTebiTi 

mediatorebis mier endoTelialuri ujredebis gaaqtivebaa (Strieter and kunkel 

1994). gaaqtivebuli endoTeliumi aadvilebs neitrofilebis eqstravazacias 

da aqtivacias (Repo and Harlan 1999) qemokinebTan dakavSirebas (Strieter et al. 1999). 

qsovilebSi, neitrofilebi iwvevn proanTebiTi citokinebis produqcias 

(Abraham 2003) da Jangbadis reaqtiuli SenaerTebis sinTezis da 

proteolizuri enzimebis saSualebiT ganapirobebs qsovilebis dazianebas 

(Dallegri and Ottonello 1997). eqsperimentuli mwvave pankreatitis dros filtvebSi 

aRiniSneba endoTeliuri Sris adheziuri molekulis sinTezis gaZiereba 

(Lundberg 2000) da leikocit-endoTelialuri kavSiris darRveva, rac veRar 

icavs filtvebs dazianebisagan (Frossard et al. 1999, Lundberg et al. 2001) da xels 

uSlis gamojanmrTelebas (Inoue et al. 1995). sisxlZarRvTa momatebuli 

ganvladobis gamo eqstracelulur sivrceSi grovdeba proteinebiT mdidari 

siTxe, romelic aseve aferxebs gazTa cvlas filtvebSi (Sznajder and Wood 

1991), mcirdeba qsovilTa JangbadiT momarageba (Leach and Treacher 2002) da 

viTardeba cirkulatoruli hipovolemia hemodinamikis darRveviT (Isenman et 

al. 2003). Trombocitebis gaaqtivebis gamo SesaZloa ganviTardes sisxlis 

koltebi (Aird 2003) da mikrocirkulaciis darRveva (Menger et al. 2001, Foitzik et al. 
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2002) Sedegad adgili aqvs qsovilebis iSemias da organoebis Seuqcevad 

dazianebas.  

 

1.10.3. kompesatoruli anTebis sawinaaRmdego pasuxis sindromi 

proinflamatoruli mediatorebis sinTezis paralelurad iwyeba 

antianTebiTi da specifikuri citokinebis sinTezis produqcia. 

kompesatoruli anTebis sawinaaRmdego pasuxi iwvevs imunosupresias, rac 

meoradi inficirebis risks zrdis. mwvave pankreatitiT daavadebuli 

adamianebis imunuri pasuxi, antigenebze kanis testirebisas, mkveTrad 

Semcirebulia, rac imunosupresiis maCvenebelia (Garcia-Sabrido et al. 1989).  

dacvis meqanizmis darRveva gamoiwvevs disbalanss monocitebsa da 

makrofagebs Soris, romelsac mohyveba HLA-DR eqspresiis myar daqveiTeba da 

proanTebiTi citokinebis Semcirebuli produqcia (Döcke et al. 1997).  

sabolood Camoyalibdeba imunosupresia, vinaidan viTardeba T helperebis 

aqtivaciis daTrgunva (Tonegawa 1988, Wolk et al. 2000). HLA-DR eqspresiis 

Semcireba aRiniSneba organizmis sxvadasxva mZime daavadebebis dros, maT 

Soris sefsisis, travmis da mZime qirurgiul paTologiisas dros (Livingston 

et al. 1988, Hershman et al. 1990, Cheadle et al. 1991, van den Berk et al. 1997, Tschaikowsky et al. 

2002). ufro metic, mp-iT daavadebul pacientTa sisxlSi HLA-DR eqspresiis 

Semcirebis done korelaciaSia daavadebis simwvavesTan (Richter et al. 1999, 

Gotzinger et al. 2000, Kylänpää-Bäck et al. 2001b) da mosalodnel septikur 

garTulebebTan (Satoh et al. 2002). 

 

 

1.11. diagnozi 

mwvave pankreatitis diagnostikisaTvis mravali klinikur-laboratoriul-

instrumentuli kvlevis meTodi gamoiyeneba. plazmis amilazas done izrdeba 

daavadebis dawyebidan 2-12 saaTis Semdeg da normalizdeba me-3-5 dRes, 

lipaza izrdeba 4-8 saaTis ganmavlobaSi da rCeba maRal doneze 8-14 dRis 

manZilze (Tietz et al. 1993). amilaza araspecifiuria mwvave pankratitisaTvis 

(Clavien et al. 1989). diagnostikuri mniSvneloba ekuTvnis rodesac misi done 
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momatebulia normasTan SedarebiT 2-3-jer (Smotkin and Tenner 2002). klinikuri 

Rirebuleba aqvs agreTve Sardis amilazas (uroamilaza) da pankreas 

specifiuri amilazas izofermetis donis gansazRvras (Clave et al. 1995). 

SardSi momatebulia agreTve Sardis trifsinogen-2 (Hedström et al. 1996a, 

Hedström et al. 1996b), romelic SedarebiT advili da swrafi sadiagnostiko 

saSualebaa (Kemppainen et al. 1997, Kylänpää-Bäck et al. 2000).  

kontrastuli kt-ia maRal specifikuri meTodia mp-is diagnozis 

dasasmelad (Clavien et al. 1988), magram daavadebis saSualo simZimis dros 

cvlilebebi qsovilSi SeiZleba arc ki aRmoCndes (Balthazar et al. 1994). aseve 

mZime formis dros Tirkmelebis funqciuri ukmarisobis gamo, kontrastis 

Seyvana ar aris rekomendebuli misi nefrotoqsiurobis gamo. birTvul 

magnituri tomografia iZleva igive Sedegebs rasac kt (Hirota et al. 2002, 

Arvanitakis et al. 2004).  kontrastuli kt pankreonekrozis diagnostikis oqros 

standartia (Balthazar 2002); misi saSualebiT vnaxavT lokalur abscesebs 

(Mithöfer et al. 1997) da SesaZloa gazis aRmoCenac nekrozul qsovilebSi an 

dagrovil siTxeSi, rac infeqciaze miuTiTebs. dabolos, pankreonekrozis 

dainficirebis SemTxvevaSi, didi mniSvneloba eniWeba wvrili nemsiT siTxis 

aspiracias da baqteriulogiur kvlevas (Rau et al. 1997) 

 

1.11.1. daavadebis simwvavis prognozireba 

mimoxilva: miuxedavad didi gamocdilebisa, dResdReobiT mainc ar arsebobs 

erTiani Sexeduleba mwvave pankreatitis mkurnalobis Sesaxeb, amitom im 

pacientTa aRmoCena romelTac ganuviTardebaT daavadebis mZime forma 

friad mniSvnelovania. zogierTi Careva, iseTi rogoricaa saswrafo erqp 

(endoskopuri retograduli qolangiopankreatografia) da sfinqterotomia 

keTilmyofel gavlenas axdens aramarto biliuri genezis mwvave 

pankreatitze (Neoptolemos et al. 1988, Fan et al. 1993b). parapankreasuli gamonadenis 

monitoringi gvexmareba avadmyofis gamojanmrTelebis marTvaSi. 

dagvianebuli hospitalizacia da intensiur-Terapiuli RonisZiebebis 

Catareba zrdis letalobis procents. unda aRiniSnos agreTve, rom mwvave 

pankreatitisaTvis pirveli 24 saaTis ganmavlobaSi damaxasiaTebelia 
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klinikuri niSnebis dabali sensitiuroba (34%-dan 47%-mde), samagierod 

maRali specifiuroba (Wilson et al. 1990); amJamad arsebobs mravali meTodi, 

romlebic dagvexmareba mp-is klinikuri simZimis prognozirebaSi. 

 

1.11.2. daavadebis simZimis Sefasebis sistemebi: 

ransonma da misma TanamSromlebma 1974 wels Seqmnes pirveli prognozuli 

kriteriumebi (cxrili 4, gv. 87) mwvave pankreatitis simwvavis Sesafaseblad. 

mas Semdeg bilialuri etiologiis modifikaciis gamo (Ranson 1982) daemata 

sxva kriteriumebic Imprie-s da TanamSromlebis mier (Imprie an Glasgow 

kriteriumebi) (Imrie et al. 1978, Osborne et al. 1981, Blamey et al. 1984). am sistemebis 

uaryofiTi mxarea is, rom isini aRricxaven daavadebis simwvaves daavadebis 

dawyebidan 48 sT-is gasvlis Semdeg. sxva Sefasebis sistemebidan 

aRsaniSnavia APACHE II (cxrili 5, 88) (Williams and Simms 1999) romlis 

saSualebiT SegviZlia viwinaswarmetyveloT daavadebis prognozi. APACHE II 

sistema SesaZlebelia gamoviyenoT pacientis klinikaSi SemosvlisTanave, rac 

ganapirobebs mis farTo gamoyenebas (Toh et al. 2000). organoTa mravlobiTi 

disfunqciis Sefasebac aseve gvexmareba mwavave pankreatitis gamosavlis 

prognozSi (Halonen et al. 2002), magram vinaidan maTi aRwera xdeba MODS-is 

ganviTarebis Semdeg, amitom am kriteriumebs gamoyenebas ar aqvs 

prognozuli mniSvneloba daavadebis simwvavis prognozirebisaTvis. 

 

1.11.3. laboratoriuli kvleva:  

dReisaTvis mowodebulia mravali laboratoriuli kvlevis meTodebi, 

romlebic ZiriTadad moicaven anTebis markerebs da mwvave fazis 

proteinebs, pankreasis fermentebs da derivatebs, da sxva mravali. 

mwvave fazis proteinebi: mwvave fazis proteinebs Soris mwvave pankreatitis 

dros SedarebiT kargadaa Seswavlili CRP (Puolakkainen et al. 1987, Wilson et al. 

1989). CRP-s piki Cveulebriv modis daavadebis dawyebidan 48-72 saaTze, 

SedrebiT adreul vadebSi is ver iZleva saSualebas vimsjeloT daavadebis 

simwvaveze (Sandström and Borgström 2002). Tumca 48 sT-ze CRP>150 mg/l metyvelebs 

mZime mwvave pankreatitis ganvitarebaze (Dervenis et al. 1999). 
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Sratis amiloid-A aris meore mwvave fazis proteini, romlic momatebac 

mZime formis mwvave pankreatitis mauwyebelia. 

anTebis mediatorebi: IL-1β da IL-18-is momateba mwvave daavadebisaTvisaa 

damaxasiaTebeli (Mayer et al. 2000, Rau et al. 2001, Wereszczynska-Siemiatkowska 2002). 

klinikaSi TNF-α-s gansazRvra uSedegoa, (Exley et al. 1992, Paajanen et al. 1995). IL-10-

is done mkveTrad izrdeba pirvel 24 sT-Si (Chen et al. 1999).  

prokalcitonini, romelic sistemuri anTebis da sefsisis markeria 

(Vincent 2000), zogierT naSromSi (Rau et al. 1997, Kylänpää-Bäck et al. 2001), magram 

ara yvelgan (Frasquet et al. 2003), miTiTebulia, rogorc mwvave pankreatitis 

simwvavis maCvenebli.  

mravali endoTelialuri ujredebis aqtivaciis markerebi (maT Soris 

E-seleqtini, P-seleqtini, ICAM-1) da xsnadi Trombomodulini aseve 

momatebulia mp-is dros (Kaufmann et al. 1999, Powell et al. 2001, Mantke et al. 2002, 

Wereszczynska- Siemiatkowska et al. 2003). 

pankreasuli proenzimebi da derivatebi: mravali pankreaswarmoebuli 

substanciebi SesaZlebelia gamodges daavadebis simwvavis Sesafaseblad. 

maT miekuTvneba trifsinogen-2 (Hedström et al. 1996, Lempinen et al. 2001), 

tridsinogen gamaaqtivebeli peptidi (TAP) (Neoptolemos et al. 2000, Kemppainen et al. 

2001), karboqsipeptidaza B gamaaqtivebeli peptidi (CAPAP)(Müller et al. 2002) da 

kompleqsi trifsin-2-α-1-antitrifsini (Hedström et al. 2001). am markerebis 

dadebiTi mxarea is, rom maTi aRmoCena SesaZlebelia daavadebis sawyis 

stadiaze; da garda amisa, isini sfecifikuria mxolod mp-Tvis. CRP-Tan 

SedarebiT Sardis TAP da trifsinogen-2 nakleb sarwmunoa mp-is simwvavis 

prognozisaTvis (Lempinen et al. 2003, Neoptolemos et al. 2000). 

 

sxvadasxva: laboratoriuli markerebi mocemuli ransonis kriteriumebSi 

SesaZlebelia gamoyenebul iqnas damoukideblad an kombinaciaSi mp-is 

simwvavis dasadgenad (Fan et al. 1993a). Trombocirebis dabali ricxvi (Ranson et 

al. 1977) da momatebuli Sratis kreatinini da aspartataminotransferaza 

(AST) gvexmareba mp-is simwvavis dadgenaSi (Fan et al. 1993a). es markerebi mp-is 

sistemuri garTulebebis manifestirebaa. kreatininis da Sardovanas maRali 
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done Tirkmlebis disfunqciis maCvenebelia. hiperglicemia SesaZloa 

gamowveuli iyos hepatocitebis mier momatebuli glukoneogeneziT (Dhainaut 

et al. 2001) an pankreasis endokrinuli funqciis daqveiTebiT. 

laqtatdehidrogenaza (LDH) intracelulaluri fermentia, romelic 

SesaZloa vnaxoT nebismier qsovilSi. izoenzim LDH-is Seswavlam aCvena, rom 

misi momatebuli done ZiriTadad eqstrapankreasuli warmoSobisaa (Chen et al. 

1992) da is SesaZloa mauwyebelia meoradi samizne organoebis (filtvebis) 

ujredebis dazianebisa. hipokalcemia sefsisis da mp-is dros SesaZloa 

ganpirobebulia mikrosisxlZarRvebis momatebuli ganvladobiT, ris gamoc 

xdeba maTi eqstracelulur sivrceSi gadasvla (Bhattacharya et al. 1985, Carlstedt 

et al. 2000), Tumca es Teoria ar gamoricxavs sxva meqanizmebis arsebobasac 

(Zaloga 2000). kalciumis dabali done gvauwyebs organoebis dazianebaze 48 

saaTis ganmavlobaSi ERCP-s Semdeg (Kawa et al. 2000).  

 
1.12. gamosavali: 

hospitalizebul avadmyofebSi letalobis maCvenebeli 2-22%-ia (Mentula 2005). 

aRsaniSnavia isic, rom mp-iT gardacvlil pacientTa erTmesameds diagnozi 

daesmis sikvdilis Semdeg (Appelros and Borgstrom 1999, Andersson and Andren- 

Sandberg 2003). amasTan, pirvelad hospitalizirebuli mZime avadmyofebis 10% 

iRupeba daavadebis gadatanis Semdeg pirvel wlebSi (Halonen et al. 2003). 

sikvdilianoba mniSvnelovnad maRalia moxucebSi da araa damokidebuli 

daavadebis etiologiaze (McKay et al. 1999, Eland et al.2000). Tumca literaturaSi 

am mxriv monacemebi araerTmniSvnelovania (Gullo et al. 2002). epidemiologiuri 

monacemebiT, mp-iT sikvdilianoba meryeobs 1-3/100000 adamianze weliwadSi 

(Wilson and Imrie 1990, Appelros and Borgstrom 1999,Floyd et al. 2002). McKay et al. 1999, Eland 

et al. 2000, Floyd et al. 2002 mp-iT monacemebiT sikvdilianoba meryeobs 7-15%-mde. 

miuxedavad imisa, rom amJamad gaizarda mp-is SemTxvevebi, sikvdilianobis 

maCvenebeli Semcirebulia, rac SesaZloa ganpirobebulia mkurnalobis 

meTodebis gaumjobesebiT an saSualo simZimis mp-is formebis momatebiT 

(Jaakkola and Nordback 1993, McKay et al. 1999, Eland et al. 2000, Floyd et al. 2002). 
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2. gamokvlevis masala da meTodebi 

2.1. klinikuri kvleva:  

klinikuri kvlevisTvis SeirCa Tssu-is samkurnalo fakultetis qirurgiul 

sneulebaTa #1 kaTedris bazaze mwvave pankreatitis diagnoziT 

hospitalizebuli 32 pacienti, romelTagan 20 iyo mamakaci, 12 _ qali. 

pacientTa asaki meryeobda 22-68 wlis farglebSi. simZimis mixedviT 17 

SemTxvevaSi aRiniSneboda mZime, xolo 15 SemTxvevaSi _ saSualo simZimis 

mwvave pankreatiti. sakontrolo jgufs Seadgenda 30-55 wlamde asakis 10 

praqtikulad janmrTeli piri. avadobis klasifikacia da daavadebis simZimis 

Sesafaseblad gamoyenebulia J. Toouli da Tanaavtorebis mier mowodebuli 

mwvave pankreatitis marTvis gaidlaini (Working Party Report; Guidelines for the 

managment of acute pancreatitis, J. Toouli, M. Brooke-Smith, C. Bassi, D. Carr-Locke, J. Telford, 

P. Freeny, C. Imrie and R. Tandon; Journal of Gastroenterology and Hepatology (2002) 17 (Suppl.) 

S15-S39) da atlantaSi 1992 wels gastroenterologTa saerTaSorio 

kongresze miRebuli klasifikacia. 

 

kvlevisTvis gamoyenebuli iqna: 

1. anamnezi da fizikaluri monacemebi; 

2. laboratoriuli - Sratis amilazas maCvenebeli, sisxlis bioqimiuri 

analizi, koagulograma, eleqtrolitebi; 

3. instrumentuli - eqoskopiuri, rentgenologiuri, kompiuterul-

tomografiuli da retrograduli qolangiopankreatografiuli kvleva; 

pankreonekrozis diagnozis dasabuTeba xdeboda kt-uli kvleviT 

pankreasis qsovilSi dabali simkvrivis (<30 hausfildze) ubnebis aRmoCeniT, 

da agreTve, parapankreasuli SeSupebis safuZvelze; 

inficirebuli pankreonekrozis ganviTarebis diagnozis dasabuTeba 

xdeboda eqoskopiuri an kt kontroliT aspirirebuli siTxis 

mikrobiologiuri kvlevis safuZvelze. 

avadmyofis zogad mdgomareobas vsazRvravdiT organizmis simZimis 

Semfasebeli kriteriumebis sxvadasxva sistemebis (MODS APACHE II, LR4)  

gamoyenebiT. 
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sisxlis antioqsidantur sistemaSi vswavlobdiT superoqsiddism-

utazas da katalazas. 

sisxlis prooqsidaciur sistemis Sesaswavlad vawarmoebdiT 

superoqsid radikalis (O2
-) da peroqsilipidebis (LOO.) spin moniSnul epr 

speqtrul analizs spin-xafangebs DMPO-s da PBN-s gamoyenebiT (Sigma). 

sisxlSi Tavisufali NO-s gansazRvrisTvis viyenebdiT spin moniSnul 

epr speqtrul analizs spin-xafangis natriumis DETC-s (Sigma) daxmarebiT. 

kvlevisTvis gamoyenebuli iqna MODS kriteriumebi (cxrili 6, gv. 89): 

 

2.2. eqsperimentuli kvleva 

eqsperimentuli kvleva Catarda 81 mamr laboratoriul virTagvaze, 

romlebic imyofebodnen standartul kvebaze (wyali da sakvebi ad libidum, 12 

sT-ian dRis ciklze 30-320c siTbo pirobebSi). isini ganawilda Semdeg 

jgufobriv erTeulebad 

I jgufi  janmrTeli      (9 virTagva) 

II jgufi  mwvave pankreatiti 6 sT    (9 virTagva);  

III jgufi  mwvave pankreatiti 12 sT   (9 virTagva); 

IV jgufi  mwvave pankreatiti 24 sT    (9 virTagva); 

V jgufi  mwvave pankreatiti 48 sT    (9 virTagva); 

VI jgufi  mwvave pankreatiti 72 sT    (9 virTagva); 

VII jgufi  mwvave pankreatiti +  

operaciuli mkurnaloba    (9 virTagva); 

VIII jgufi  mwvave pankreatiti +  

antioqsidanturi mkurnaloba  (9 virTagva). 

IX jgufi inficirebuli pankreonekrozi  

(E. coli-is 108 mikrobi)     (9 virTagva); 

 

mwvave pankreatitis gamowveva: 

mwvave pankreatits viwvevdiT L-Arginine –s saSualebiT (Tani S. et al. 1990).  

L-Arginine–is 20%-iani xsnari mzaddeboda uSulod eqsperimentis dawyebis 

win, fxvnili ixsneboda oTaxis temperaturis mqone NaCl-is 0,9%-ian xsnarSi, 
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fxvnilis kargad gaxsnis Semdeg miRebuli xsnari ifiltreboda Gelman 

Sciences firmis sterilur filtrSi. 

yvela cxovelSi gamoyenebuli iqna nembutalis narkozi 100 mg/kg 

doziT. vamzadebdiT 10%-ian xsnars, romelic Segvyavda kanqveS sterilur 

pirobebSi. saeqsperimento manipulaciebs viwyebdiT sanarkoze xsnaris 

Seyvanidan 20 wT-is Semdeg. 

narkozirebuli cxovels vwonidiT da vuparsavdiT mucels, wonis 

Sesabamisad xdeboda L-Arginine–is 20%-iani xsnaris Seyvana saboloo doziT 

250mg/100g sxeulis wonaze. siTxe Seiyvaneboda steriluri SpriciT, 

orjeradad 30 wuTiani SualedebiT. mwvave pankreatitis gamowvevis markerad 

ixmareboda amilazas testi. 

sakontrolo cxovelebSi, intraperitoneulad Seyvanili iqna oTaxis 

temperaturis mqone NaCl-is 0,9%-iani xsnaris 1,25ml/100g virTagvis sxeulis 

wonaze orjeradad 30 wuTiani SualedebiT. 

amilaza: ramdenime aTeuli welia, rac amilaza gamoiyeneba, rogorc mwvave 

pankreatitis markeri. amJamad SemoTavazebulia misi gansazRvris asze meti 

meTodi, romelTac aqvT Tavisi dadebiTi da uaryofiTi mxareebi. 

dResdReobiT, klinikuri da eqsperimentuli kvlevebisaTvis, SedarebiT 

farTod gamoiyeneba substrat 2-qloro-4-nitrofenil maltotriozidis 

(CNP-G3) hidrolizis kinetikuri meTodi, romelic maqsimalurad 

akmayofilebs amilazis gazomvis mimarT wayenebul kriteriumebs.  

hidrolizi mimdinareobs Semdegi formuliT:  

2-CNP-G + H2O →  maltoza + 2-qloro-4-nitrofenoli →  

→ glukoza + 2-qloro-4-nitrofenil-α-D-maltozidi 

reaqciis Sedegad miiReba yviTeli feris substrati (2qloro-4-

nitrofenoqsidi), romlis gazomvac SesaZlebelia speqtroskopuli meTodiT 

405nm talRis sigrZeze (A. Ying Foo et al. 1998). 

gamoviyeneT aRniSnuli reaqtivi (SIGMA). nimuSebi gaizoma Microplate 

reader Multiscan (Finland) aparatis saSualebiT, oTaxis temperaturaze. 

amilaza gaizoma sisxlis SratSi, cxrilSi 7 (gv. 90) moyvanilia 

vadebi, rodesac viRebdiT nimuSebs. 
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sisxlis aRebis mizniT viwvevdiT virTagvis kudis sisxlZarRvebis 

gafarToebas: 48-500C-mde gamTbar wyalSi vaTavsebdiT virTagvas kuds 1 wT-is 

manZilze, sisxlZarRvebis gafarToebis Semdeg kudis distalur nawilSi, 

daboloebidan 1,5 sm-iT zeviT keTdeboda ganivi ganakveTi (current protocols in 

immunology). sisxli (500 mkl) Segrovda sterilur sinjaraSi, romelic 

moTavsebuli iqna 370c-ze, 1 saaTis gasvlis Semdeg sinjaras 

vacentrifugebdiT 3000g-ze, miRebuli sisxlis Srati gadaitaneboda 

polieTilenis konteinerSi (ependorfSi) da inaxeboda macivarSi -200c-ze.  

katalaza: katalaza organimis erTerTi mniSvnelovani antioqsidanturi 

fermentia, romelic akatalizebs wyalbadis zeJangis daSlis reaqcias. 

katalazas aqtivobas vikvlevdiT H. Aebi-s meTodiT, romelic 

modificirebulia М.А.Королюк - isa da TanaavtorTa mier (1988). is 

gamoiyeneba biologiur siTxeebSi, maT Soris sisxlis SratSi katalazas 

speqtrofotometrul gansazRvrisTvis. meTodis principi emyareba wyalbadis 

zeJangis Tvisebas molibdenis marilebTan warmoqmnas myari Seferili 

kompleqsi. 

0,1 ml sisxlis Srats vumatebdiT 2 ml 0,03%-ian wyalbadis zeJangs. 

cru sinjSi Sratis nacvlad viyenebdiT 0,1 ml gamoxdil wyals. reaqcias 

vwyvetdiT 10 wuTis Semdeg 1 ml 4%-iani amoniumis molibdatiT. warmoqmnili 

Seferilobis intensivobas vsazRvravdiT 410 nm talRis sigrZeze  

speqtrofotometr  СФ-46 ЛОМО -ze. sakontrolo sinjaraSi H2O2-is nacvlad 

Segvqonda 2 ml wyali. katalazas aqtivoba isazRvreboda Semdegi 

formuliT: 

E  =  (Acru  -  Acd)   V t K   (m. kat/l) 

sadac E aris katalazas aqtivoba Mm. kat/l-Si, Acru da Acd- cru da 

sacdeli sinjarebis eqstincia, V - sinjis moculoba 0,1 ml, t - inkubaciis 

dro 600 wm, K - wyalbadis zeJangis milimolaruli eqstinciis koeficienti, 

romelic tolia 22,2  103 mM-1  sm-1. 

superoqsiddismutaza: superoqsiddismutazas (sod) aqtivobas vsazRvravdiT 

Fried (1975) meTodiT, romelic modificirebulia Е. В. Макаренко-s mier (1988 w). 
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heparinizebuli (130 erT/ml) sisxlidan moxda eriTrocitaruli masis 

damzadeba. eriTrocitebs vrecxavdiT fiziologiuri xsnariT. 0,5 ml 

eriTrocitarul masis homogenizacias vaxdendiT 0,5 mM tris HCL-iT (pH-7,4). 

hemoglobinis daleqvisaTvis hemolizats vumatebdiT 0,25 ml 96%-iani 

eTanols da 0,15 ml qloroforms, vurevdiT 5 wuTis ganmavlobaSi da 

vacentrifugebdiT 10 wuTis ganmavlobaSi 5000 g -ze. 

superoqsiddismutazas gansazRvrisaTvis 0,02 ml supernatants 

vumatebdT sainkubacio ares, romelic Seicavda 2,7 ml bufers  (0,05 M 

KH2PO4   da 0,1  mM  ЗДТА -s) PH=7,4 100 mkl nitrolurj tetrazols (sawyisi 

koncentracia 1,5 mM) 100 mkl meTilfenazon meTilsulfats (sawyisi 

koncentracia 1,5 mM). optikur simkvrives vsazRvravdiT speqtrofotometr 

СФ-46 ЛОМО -iT 540 nm talRis sigrZeze. Semdeg speqtrofotometris kiuvets 

vumatebdiT 100 mkl NADH-s (sawyisi koncentracia 1,5 m), 10 wuTis 

ganmavlobaSi vtovebdiT sibneleSi, t=30oC da kvlav vzomavdiT optikur 

simkvrives. reaqciaze vmsjelobdiT STanTqmaTa Soris sxvaobiT. aqtivobis 

erTeulad viRebdiT nitrolurj tetrazolis aRdgenis reaqciis 

damuxruWebis 50%-s. fermentis aqtivobas gamovxatavdiT erTeuliT 1ml 

eriTrocitebze. 

glutaTioni: iseve, rogorc katalaza, glutaTionic warmoadgens 

antioqsidants, romelic monawileobs wyalbadis zeJangis daSlaSi. Cvens 

mier Seswavlili iqna glutaTionreduqtazas me-3 forma, Glutathione Reductase-3, 

romelic warmoadgen plazmis glutaTon reduqtazas.  

nimuSebi gaizoma sisxlis SratSi. cxovelis abdominuri aortis 

gadakveTis Semdeg aviReT heparinizebuli sisxli, romlesac vagrovebdiT 

sterilur sinjaraSi da vacentifugirebdiT 3000g-ze. miRebuli sisxlis 

plazma dagaitaneboda polieTilenis konteneinerSi da inaxeboda macivarSi 

-200c-ze.  

glutaTionreduqtaza gaizoma SIGMA-s mier mowodebuli reaqtivTa 

kompleqsis saSualebiT (Glutathione Reductase Assay Kit Product Code GR-SA Technical 

Bulletin No. MB-765) Microplate reader Multiscan (Finland) aparatze oTaxis 

temperaturis pirobebSi. 
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NO2-is gansazRvra: NO2 warmoadgens azotis Jangis (NO) produqts, romelic  

fiziologiur pirobebSi warmoiqmneba ujreduli sasicocxlo ciklis 

dros. NO2-is deteqcias mimarTaven NO-s arapirdapiri gansazRvris mizniT 

Griss-is reagentis saSualebiT (H.Habu at all 1994), amisaTvis 0.5 ml sisxlis 

plazmas vumatebdiT 0.25 ml 6 NHCIO4-s da 0.1 ml H2O-s. vacentrifugebdiT 

3000g-ze 5 wuTis ganmavlobaSi. Semdeg 0.4 ml supernatants vumatebdiT 0.2 

ml 20%-ian grisis reagents, vayovnebdiT 10 wuTi oTaxis temperaturaze da 

vzomavdiT optikur simkvrives 540nm talRis sigrZeze Microplate reader Multiscan 

(Finland) aparatze oTaxis temperaturis pirobebSi. NO2-is raodenobas 

viTvlidiT standartuli mrudis gamoyenebiT. 

 

eleqtronuli paramagnituri rezonansis (epr) speqtroskopuli 

kvleva: 

epr kvlevebi tardeboda radiospeqtrometrze РЭ-1307 (ruseTi), romelic 

operirebs zemaRali sixSiris areSi 9.77 GHz  modulaciis sixSiriT  50 kHz 

Txevadi azotis (-1960C) temperaturaze. 

sisxlSi, RviZlSi, pankreassa da filtvSi azotis Jangis gansazRvris 

mizniT viyebendiT spin-xafangs natriumis dieTildiTiokarbamats (DETC) 

(SIGMA). DETC (doziT 500 mg/kg) da Fe2+-citrati (50 mg FeSO4+.6H2O + 75 mg 

natriumis citrati kg-1) Segvyavda TiToeuli kanqveS ineqciiT (Mikoyan V.D. 

et al. 1995). gamosakvlev masalas viRebdiT spinxafangis Seyvanidan 30 wuTis 

Semdeg; NO-Fe2+-(DETC)2 kompleqsebis epr speqtrebi isazRvreboda Txevadi 

azotis temperaturaze mikrotalRovan simZlavreze 20mvt.  

sisxlSi, RviZlSi, pankreassa da filtvSi peroqsilradikalebis  (LOO.) 

gansazRvris mizniT viyenebdiT spinxafangs  α-fenil-tert-butilnitron 

(PBN) (SIGMA), romelic Segvyavda kudis venaSi doziT 10mg/kg (Trudeau-Lame 

2003). gamosakvlev masalas viRebdiT spinxafangis Seyvanidan 30 wuTis 

Semdeg. LOO.-s epr speqtrebs vsazRravdiT Txevadi azotis temperaturaze 

mikrotalRovan simZlavreze 20 mvt. 
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sisxlSi Jangbadis Tavisufali radikalebis (superoqsidradikalebis) 

gansazRvris mizniT viyenebdiT spin-xafangs 5,5 dimeTil-I-pirolin-IV-

oqsidi (DMPO) (SIGMA). vawarmoebdiT sisxlis inkubacias DMPO-Tan (doziT 

50 mmol 1 ml sisxlze) 3 wuTis ganmavlobaSi oTaxis temperaturaze [17]. 

superoqsidradikalebis epr speqtrebs vsazRravdiT Txevadi azotis 

temperaturaze mikrotalRovan simZlavreze 20 мВт. 

 

eqsperimentis aRwera: 

operacia: 

virTagvebSi operacias mivmarTavdiT eqsperimentis dawyebidan 24 sT-Si. 

operaciebi tardeboda sterilur saopreacio boqsSi, sanarkoze xsnaris 

kanqveSa ineqciidan 20 wuTis Semdeg xdeboda cxovelis dafiqsireba 

saoperacio magidaze, gaparsuli muclis zedapiris damuSavebas vaxdendiT 

spirtis (70%) da iodis (5% spirtxsnari) xsnarebis saSualebiT. steriluri 

iaraRebiT mivmarTavdiT muclis wina kedlis ganiv ganakveTs neknTa 

rkalidan 0,5-1 sm-is moSorebiT, sigrZiT 4-5 sm.  

operaciuli mkurnaloba iTvaliswinebda: muclis Rrus sanacias NaCl-

is 0,9%-iani xsnariT. 30-350c-mde gamTbar steriluri xsnaris 30 ml-s 

vasxavdiT muclis RruSi da amovamSralebdiT steriluri marlis safenebis 

saSualebiT. 

manipulaciebis Catarebis Semdeg muclis wina kedeli ixureboda yrud, 

or Sred. kunTebis mTlainoba aRsdga kvanZovani nakerebiT  4_0  abreSumis 

steriluri, atravmuli Zafis saSualebiT. kanis mTlianobis aRsdga 

gamuwyveteli nakeriT abreSumis Zafis 5_0–is gamoyenebiT. 

inficirebuli mwvave pankreatiti: inficirebuli pankreonekrozis gamowvevis 

mizniT, vawarmoebdiT laparotomias mw. pankreatitis ganviTarebidan 24 sT-

ze zemoTaRwerili wesis mixedviT, pankreasis qsovilSi winaswar 

gamzadebuli insulinis SpriciT Segvyavda E. coli-is 108 mikrobis 1 ml sxnari 

(Tolga Ergin et al. 2002)  Wriloba ixureboda yrud zemoTaRwerili wesiT. 
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rogorc naoperaciebi, aseve inficirebuli pankreonekrozis mqone 

cxovelebidan gamosakvlevi masalis aReba warmoebda L-Arginine-is Seyvanidan 

72 sT-Si.  

konservaturli mkurnaloba: amJamad didi polemikis sakiTxia mwvave 

pankreatitis mkurnaloba, miRebulia araerTi gaidlani. Cven 

vxelmZRvanelobT 2002 welis gastroenterologiis da hepatologiis  

JurnalSi gamoqveynebuli saerTaSoriso naSromiT (J. Toouli, et al. 2002), 

romelSic JangviTi procesebis winaaRmdeg prZolas mwvave pankreatitis 

dros didi yuradReba eTmoba. 

konservatul mkurnalobaSi gaerTianda IX jgufis cxovelebi da mas 

viwyebdiT L-Arginine-is Seyvanida 20 sT-Si. antioqsidaciuri dacvis mizmiT 

gamoviyeneT E vitaminis da C vitaminis ineqciebi. 

E vitamini SeviyvaneT 20, 44 da 68 sT-ze doziT 50mg/kg, kunTebSi 

C vitamini Segvyavda 20, 44 da 68 sT-ze doziT 40mg/kg, kunTebSi 

gamosakvlevi masalis aReba warmoebda L-Arginine-is Seyvanidan 72 sT-Si. 

eqsperimentSi a)pankreasis infeqciis gamowvevisa da b)organizmis 

sterilobis dacvis mikrobiologiuri kontroli: mwvave pankreatitis dros 

qsovilis inficireba daavadebis umZimesi garTulebaa. eqsperimentis 

procesSi mivmarTavdiT muclis Rrus sterilobis Semowmebas masalis 

mikrobiologiuri kvlevis safuZvelze. 

mikrobiologiuri analizi Cautarda eqsperimentis 72 sT-ze. cxrilSi 

8 (gv 90) moyvanilia am kvlevis gegma. 

morfologiuri kvleva: morfologiuri kvlevisaTvis filtvis (marcxena 

filtvis qveda segmenti), RviZlis da pankreasis nimuSebs viRebdiT 

cxovelis desangvinaciis Semdeg, vamzadebdiT 0,6-1 sm-is zomis nimuSebs, 

romelTac vaTavsebdiT formalinis 12%-ian xsnarSi. 

nimuSebis standartuli damuSavebis Semdeg vRebavdiT hematoqsilin-eozinis 

saRebavSi da vswavlobdiT sinaTlis mikroskopis saSualebiT 4X10 

gadidebaze. 
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3. miRebuli Sedegebi: 

3.1. klinikuri masala: 

Seswavlilia 32 avadmyofis sisxlis epr speqtroskopuli da bioqimiuri 

(antoqsidanturi fermentebi: SOD, katalaza) analizi. diagnozis dasabuTeba 

xdeboda klinikur-laboratoriuli monacemebis safuZvelze. gamovlinda: 

• mZime mwvave pankreatiti 17 SemTxveva (53,1%); 

• saSualo simZimis mwvave pankreatiti 15 SemTxveva (46,9%); 

maT Soris: 

• pankreatitis steriluri forma 28 SemTxveva (87,5%); 

• pankreonekrozis inficirebuli forma 4 SemTxevva (12,5%); 

Cveni gamokvlevebis dros gamovlinda Semdegi garTuleebebi: 

• encefalopaTiis 2 SemTxveva (6,25%); 

• sunTqvis ukmarisobis 9 SemTxveva (28,13%); 

• oliguria 3 SemTxveva (9,38%); 

• hipokoagulacia 1 SemTxveva (3,13%); 

• RviZlis ukmarisoba 4 SemTxveva (12,5%); 

• gul-sisxlZarRvovani ukmarisoba 2 SemTxveva (6,25%); 

etiologiuri faqtorebis rolSi gamovlinda: 10 SemTxvevaSi 

alkoholuri genezis, 12 SemTxvevaSi biliuri genezis, 2 SemTxvevaSi travma, 

2 SemTxvevaSi qronikuli gamwvaveba, 6 SemTxvevaSi etiologiuri faqtori 

ver gamovlinda (idiopaTiuri mp). Sedegebi moyvanilia cxrilSi 9, 10 (gv, 91, 

92); 

sisxlis bioqimiuri kvlevisas gamovlinda antioqsidanturi 

fermentebis katalazas da sod-is inaqtivacia sakontrolo maCveneblebTan 

SedarebiT (cxrili 11, gv 93): 

mwavve pankreatitiT daavadebulTa sisxlis epr speqtroskopiis dros 

miRebuli monacemebi moyvanilia cxrilSi 12 (gv. 93): 

rogorc cxrilSi moyvanili monacemebidan Cans, mwvave pankreatitis 

dros, momatebulia Fe2+ da Mn2+ ionebis epr signalis intensivoba 

sakontrolo maCvenebelTan SedarebiT, aseve gamovlenilia Tavisufali 

radikalebis O2
- da LOO. da hemoglobinis paTologiuri formebis HbNO da 
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MetHb-is intensiuri epr signali. daavadebis simZimis matebasTan erTad 

aRniSnuli maCveneblebi uaresdeba. Tavisufali azotis Jangis intensivoba 

Tanabradaa Semcirebuli sakontrolo maCvenebelTan SedarebiT rogorc 

mZime mwvave pankreatitis, iseve daavadebis saSualo simZimiT mimdinareobis 

dros.  

 

3.2. eqsperimentuli kvleva 

virTagvebSi SeviswavleT: sisxlis antioqsidanturi fermentebis 

mdgomareoba (katalaza, SOD, glutaTioni) fotospeqtroskopuli kvlevis 

safuZvelze, organizmis prooqsidaciuli sistema (NO, LOO*, O2
-, HbNO, Met-Hb) 

sisxlis, RviZlis, pankreasis da filtvis qsovilebis epr speqtroskopuli 

kvlevis saSualebiT. 

 amilaza: Cvens eqsperimentSi, rogorc mwvave pankreatitis 

ganviTarebis markeri, TiToeul cxovelSi ganisazRvra amilazas 

koncentracia eqsperimentis dawyebamde (0 sT) da eqsperimentiT 

gaTvaliswinebuli vadis gasvlis Semdeg. monacemebi moyvanilia cxrilSi 13 

(gv. 93) da diagrama 1-Si (gv. 96). 

cxrilSi 13 da diagrama 1-ze moyvanili monacemebidan naTlad Cans, 

rom L-argininis inieqciidan 6 sT-is Semdeg amilazas koncentracia sisxlis 

SratSi sarwmunod imatebs sakontrolo maCvenebelTan SedarebiT da aRwevs 

piks mp-is ganviTarebidan 48 sT-ze da 3,84-jer aRemateba sawyis dones. 72 sT-

sTvis amilazas maCvenebeli sarwmunod mcirdeba sakontrolo maCveneblamde. 

inficirebuli mp-is dros daavadebis 72-e saaTze amilazas done sarwmunod 

ubrundeba sakontrolo maCveneblis dones. mwvave pankreatitis operaciuli 

mkurnalobis dros amilaza sakmaod maRali rCeba 72-e sT-ze da igi 5-jer 

aRemateba sakontrolo maCveneblis dones, xolo daavadebis 

antioqsidanturi medikamentebiT mkurnalobis fonze 72-e sT-ze 

arasarwmunod aWarbebs 2,15-jer sakondrolo dones. 

eqsperimentSi pankreasis infeqciis gamowvevisa da organizmis sterilobis 

dacvis mikrobiologiuri kontroli: eqsperimetis dainficirebis 

kontrolis mizniT aviReT masala muclis Rrudan (pankreasis da badeqonis 

nawilebi) sterilur pirobebSi, sterilur sinjarebSi. mikrobiologiur 
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pasuxs vamowmebdis masalis sakveb areze gadatanidan 48 sT-Si. eqsperimetis 

Sedegad miRebuli Sedegebi ganTavsebulia cxrilSi 14 (gv. 94):  

sisxlis bioqimiuri kvleva: sisxlis bioqimiuri analizis speqtrSi Cvens 

mier Seswavlili iqna antioqsidanturi fermentebi: SOD – er. masaSi, kata-

laza da glutaTioni sisxlis plazmaSi. eqsperimentis Sedegad miRebuli 

monacemebi moyvanilia cxrilSi 15 (gv. 94) da diagramaSi 2,3,4 (gv. 97,98,99): 

cxrilSi 15  da diagramaze 2 moyvanili monacemebidan Cans, rom mwvave 

pankreatitis ganviTarebis adreul sawyis stadiaze (12 sT) adgili aqvs 

antioqsidanturi fermentis SOD-is aqtivobis sarwmuno Semcirebas 36,4%-iT 

sakontrolo maCvenebelTan SedarebiT. SOD-is aqtivoba Semcirebulia mTeli 

eqspeimentis ganmavlobaSi, igi gansakuTrebiT dabalia daavadebis 72-e sT-ze, 

operaciuli mkurnalobis dros da inficirebuli mp-is dros Sesabamisad 

75%, 77,7% da 82,8%-iT, xolo antioqsidanturi medikamentebiT Terapiis 

fonze misi maCvenebeli izrdeba da uaxlovdeba sakontrolo maCvenebels 

(Semcirebulia 15%-iT). 

antioqsidanturi fermentis, katalazas (cxrili 15, gv. 94, diagrama 3, 

gv.98) Semcireba aRiniSneba mp-is ganviTarebis 6 sT-ze da arasarwmunod 

mcirdeba sakontrolo maCvenebelTan SedarebiT 72,6%-iT. daavadebis 

ganviTarebis 72 sT-sTvis misi done ubrundeba normis maCvenebels. mp-is 

operaciuli mkurnalobis dros 72-e sT-ze katalaza mniSvnelovan 

cvlilebebs ar ganicdis da rCeba sakontrolo maCveneblis doneze, 

inficirebuli pankreonekrozis da antioqsidanturi medikamentebiT 

mkurnalobis fonze  misi maCvenebeli sarwmunodaa Semcirebuli 

sakontrolo maCvenebelTan SedarebiT 32,8% da 25,2%-iT. 

Cveni eqsperimentis pirobebSi, arafermentuli antioqsidantis, plazmis 

glutaTionreduqtazis (cxrili 15, gv. 94, diagrama 4, gv.99) done sisxlis 

plazmaSi arasarwmunodaa momatebuli sakontrolo maCvenebelTan SedarebiT 

daavadebis ganviTarebis adreul vadebze da 12 sT-sTvis igi aRemateba 67,8%-

iT. 24 da 48 sT-sTvis Gr ganicdis normalizacias, xolo daavadebis 

ganviTarebis 72 sT-Tvis igi kvlav sarwmunod imatebs 89,6%-iT sakontrolo 

maCvenebelTan SedarebiT. pankreonekrozis operaciuli da antioqsidanturi 

medikamentebiT mkurnalobis da misi dainficirebis fonze glutaTioni 
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mniSvnelovan cvlilebebs ar ganicdis da sarwmunod rCeba sakontrolo 

maCveneblis doneze. 

NO2-is cvlilebebi: azotis dioqsids vswavlobdiT grisis reaqciis 

saSualebiT, misi cvlilebebi eqsperimentis dros moyvanilia cxrilSi 16 

(gv. 95) da diagramaze 5 (gv. 100): 

rogorc cxrilSi da diagramaze moyvanili monacemebidan Cans 

aRiniSneba NO2-is Semcireba daavadebis ganviTarebis 24 sT-mde, xolo 72 sT-

sTvis misi maCvenebeli izrdeba kontrolTan SedarebiT 44,8%-iT. mp-is ope-

raciuli mkurnalobis fonze NO2-is Semcveloba Zlier aris momatebuli da 

igi aRemateba sakontrolo maCvenebels 82,7%-iT, inficirebuli pankreo-

nekrozis da antioqsidanturi medikamentebiT mkurnalobis fonze azotis 

dioqsidis Semcveloba sakontrolo maCveneblis farglebSi meryeobs. 

epr speqtroskopuli kvleva: epr speqtroskopuli kvlevis dros miRebuli 

Sedegebi mocemulia cxrilSi 17 (gv.97) da diagramaze 6,7,8,9 (gv.101,102,103,104) 

rogorc cxrilSi 17 (gv.96) da diagramaze 6 (gv.101) moyvanili 

monacemebidan gamomdnareobs mwvave pankreatitis dros sisxlis epr 

speqtrSi dakvirvebis ukve me-6 sT-ze izrdeba peroqsilipidebis (LOO
.
) epr 

speqtris intensivoba da maqsimums aRwevs 72 sT-Tvis, daavadebis operaciuli 

da antioqsidanturi medikamentebiT mkurnaloba peroqsilipidebis 

intensivobas amcirebs, magram ara sakontrolo maCveneblamde. inficirebuli 

pn-is dros es maCvenebeli mniSvnelovnad aRemateba 72 sT-Tvis arsebuli 

LOO
.
 epr signalis intensivobas. 

aseve, daavadebis ganviTarebis adreul stadiaze, mniSvnelovnad 

imatebs reaqtiuli Jangbadis epr signalis intensivoba, romlis pikic 

mdebareobs daavadebis ganviTarebis 72-e sT-ze. lipidebis 

peroqsiradikalebis epr signalis msgavsad, O2—-is epr signalis intensivoba 

Semcirebulia, magram ara sakontrolo maCveneblis donemde mp-is 

qirurgiuli da antioqsidanturi medikamentebiT mkurnalobis fonze, xolo 

inficirebuli pn-is dros misi maCvenebeli ase sakmaod maRalia. 
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sisxlSi Tavisufali azotis Jangis (NO) intensivoba momatebulia 

sakontrolo maCvenebelTan SedarebiT mxolod me-6 sT-ze, xolo 

eqsperimentis sxva vadebze rCeba normis farglebSi, garda inficirebuli pn-

sa, rodesac misi intensivoba sarwmunod dabalia sakontrolo 

maCvenebelTan SedarebiT. 

pankreasis epr speqtrSi (cxrili 17 gv. 95, diagrama 7 gv. 102) 

peroqsilipidebis intensivoba momatebulia daavadebis ganviTarebis me-6 sT-

ze, 12 da 24 sT-ze igi ar icvleba sakontrolo maCvenebelTan SedarebiT, 

xolo 48 da 72 sT-ze, aseve operaciuli da antioqsidanturi medikamentebiT 

mkurnalobis da inficirebuli pn-is fonze misi maCvenebeli mniSvnelovnad 

aRemateba sakontrols. 

azotis oqsidis Semcveloba daavadebis ganviTarebis adreul stadiaze 

ganicdis sarwmuno Semcirebas mTeli eqsperimentis ganmavlobaSi: 24 da 72 

sT-ian vadebze misi maCvenebeli 64% da 50%-iTaa daqveiTebuli Sesabamisad, 

xolo daavadebis operaciuli mkurnalobis fonze misi maCvenebeli 

Semcirebuli 18%-mde. antioqsidanturi medikamentebiT mkurnalobisas 

azotis Jangis maCvenebeli TiTqmis ubrundeba sakontrolo dones 

(warmoadgens mis 92%-s). inficirebuli pankreonekrozis dros NO-s 

Semcveloba Semcirebulia 52%-iT. 

Rvislis epr speqtris Seswavlisas gamovlinda (cxrili 17 gv. 95, 

diagrama 8 gv. 103), rom mp-is ganviTarebis yvela vadaze lipoperoqsidebis 

epr signalis intensivoba momatebulia sakontrolo maCvenebelTan 

SedarebiT, mxolod antioqsidantebiT mkurnalobis fonze, misi maCvenebeli 

Semcirebulia, magram ar ubrundeba sakontrolos. 

azotis Jangis epr signalis intensivoba mniSvnelovnad imatebs 

daavadebis ganviTarebis 6 sT-ze (45%-iT), xolo danarCen vadebSi, aseve 

inficirebuli pn-is dros, misi intensivoba mxolod mcired aris 

Semcirebuli sakontrolo maCvenebelTan SedarebiT. daavadebis operaciuli 

mkurnalobis dros NO-s Semcveloba mcirdeba 35%-mde, xolo 

antioqsidanturi medikamentebiT mkurnalobis fonze igi izrdeba 175%-mde 

sakontrolo maCvenebelTan SedarebiT. 
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filtvis epr speqtris Seswavlisas (cxrili 17 gv. 95, diagrama 9 gv. 

104), iseve rogorc RviZlSi, daavadebis ganviTarebis yvela vadaze 

aRiniSneba peroqsilipidebis epr speqtris intensivobis momateba.  

Tavisufali azotis Jangis speqtrSi Tavidan aRiniSneba mizi zrdis 

tendencia da 12 sT-Tvis igi aRwevs 232%-s sakontrolo maCvenebelTan 

SedarebiT. 24 da 48 sT-ze is Semcirebulia 41% da 35,8%-iT Sesabamisad, 

xolo 72-sT-Tvis ubrundeba sakontrolo maCveneblis dones. rogorc 

operaciuli, aseve antioqsidanturi medikamentebiT mkurnalobis fonze, NO-

s Semcveloba mcired momtebulia kontrolTan SedarebiT 28,6% da 42,9%-iT 

Sesabamisad, xolo inficirebuli pn-is dros mcired Semcirebulia 

sakontrolo maCveneblebTan SedarebiT 22,5%-iT. 

morfologiuri kvleva: pankreasis qsovilSi gamoxatulia degradaciuli 

cvlilebebi, waSlilia acinusis struqtura, aRiniSneba hemoragia da 

cximovani nekrozi (sur. 3,4 gv. 107, 108). 

mwvave pankreatitis ganviTarebis 72 sT-ze filtvis qsovilSi 

mniSvnelovani struqturuli cvlilebebi aRiniSneba, saxezea filtvis 

qsovilis destruqcia, umetes SemTxvevaSi aRiniSneba alveolebis Rruebis 

gafarToeba da gaerTianeba, alveolaTaSorisi Zgideebis zomaSi momateba, 

gamoxatulia leikocituri infiltracia (suraTi 5,6 gv. 109, 110). 

mwvave pankreatitis ganviTarebidan 72 sT-ze da operaciuli 

mkurnalobidan 48 sT-is gasvlis Semdeg filtvis qsovilis destruqciis 

cvlilebebi Zlier aris gamoxatuli, filtvis Cveuli Seneba darRveulia. 

alveolaTaSorisi kavSirebi gamoxatuli ar aris. alveoluri Zgideebi 

Zalian aris gasqelebuli. mkveTrad aris gamoxatuli leikocituri 

ujredebiT infiltracia (sur. 7 gv. 111). 

pankreonekrozis dainficirebidan 48-e sT-ze filtvis qsovilSi 

aRiniSneba mZime destruqciis suraTi. mkveTrad aris gamoxatuli 

leikocituri rigis ujredebiT infiltracia. 

antioqsidanturi medikamentebiT mkurnalobis fonze (sur. 8 gv. 112) 

filtvis qsovilSi Rrma destruqciuli cvlilebebi SenarCunebulia. 

alveolaTaSorisi Zgideebi gasqelebulia, Tumca leikocituri rigis 

ujredebiT infiltracia naklebad aris gamoxatuli. 
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4. miRebuli Sedegebis gansja 

literaturuli wyaroebidan cnobilia, rom mwvave pankreatitis dros 

adgili aqvs sistemuri anTebiTi reaqciis sindromis (SIRS) ganviTarebas da 

citokinemias. Cveni klinikur-eqsperimetuli kvlevidan gamovlinda 

prooqsidaciuli sistemis momatebuli aqtivoba da azotis Jangis epr 

signalis intensivobis daqveiTeba sakontrolo maCvenebelTan SedarebiT. 

aRniSnuli faqtorebi SesaZloa ganapirobeben sisxlZarRvTa ganvladobis 

momatebas (Hartwig et al. 2001). kvlevis dros pacinetTa umravlesobaSi 

dadgenili hipoproteinemia da hipokalciemia, safiqrebelia, ganpirobebuli 

unda iyos am substratebis eqstracelulur sivrceSi gadasvliT. 

instrumentuli kvlevis (kt, eqoskenireba) dros gamovlinda pankreasis 

zomaSi momateba. ramdenime SemTxvevaSi ki – pankreasSi da parapankreasulad 

siTxovani CanarTebi. 

daavadebis mZime formis dros aRiniSna sxeulis subfebriluri 

temperatura da mcired gamoxatuli leikocitozi, rac mwvave 

pankreatitisaTvis damaxasiaTebeli anTebis reaqciis mizeziT da 

endotoqsinebis cirkulaciaSi moxvedriT unda iyos gamowveuli.  

sisxlis bioqimiuri da epr speqtruli kvlevebis Sedegad miRebuli 

monacemebi metyveleben JangviTi stresis ganviTarebaze, rac dakavSirebulia 

prooqsidaciuli sistemis aqtivaciasTan, ujreduli destruqciis 

produqtebis, maT Soris Mn2+ da Fe2+ ionebis, da Met-Hb-is dagrovebasa da 

sisxlis antioqsidanturi fermentebis inaqtivaciasTan. sisxlis epr 

speqtrSi gamovlenili Mn2+ ionebis intensiuri epr signali miuTiTebs 

agreTve mitoqondriuli SOD-is inaqtivaciaze. Tavis mxriv, Mn2+-isa da Fe2+-

is  cvalebadvalentovani ionebi  Tavisufalradikaluri reaqciebis Zlieri 

promotorebi arian. maT mier wyalbadis zeJangis dismutirebis reaqciis 

katalizirebis gziT warmoiqmneba Zlieri prooqsidantebi: - 

hidroqsilradikalebi (Witztum, J.L et al 1994). 

zemoxsenebulis garda, eprspeqtrul kvlevebSi gamovlenilia 

nitrozilirebuli hemoglobinis HbNO-s epr signali, rac hipoqsiisTvisaa 
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damaxasiaTebeli. oqsidaciuri stresi da hipoqsiis ganviTareba klinikurad 

aisaxeba SIRS reaqciis saxiT da avadobis mZime mimdinareobis maCvenebelia.  

msoflio literaturuli wyaroebi da Cveni eqsperimentis Sedegebi 

mowmobs, rom amilazas testi ar warmoadgens pankreasis morfofunqciuri 

mdgomareobis gaumjobesebis utyuar markers. daavadebis ganviTarebis 72 sT-

ze da inficirebuli pankreonekrozis dros aRiniSneba misi donis cru 

normalizacia, vinaidan pankreasis morfologiuri suraTis kvlevis dros, 

eqsperimentis am vadebze, dafiqsirebulia pankreasis qsovilis Zlieri 

nekrozuli cvlilebebi. avadmyofobis Camoyalibebis Semdeg, ki qirurgiuli 

miniinvaziuri da konservatuli mkurnalobia saSualebs gvaZlevs vmarToT 

paTomorfologiuri cvlilebebi jirkvalSi da ar mivceT maT saSualeba 

gaRrmavebisa.  

amave dros, qirurgiuli operaciebi (pankreasis abdominizacia, 

pankreatobursostomia da sxv.), romelTac adre mimarTavdnen mwvave 

pankreatitis samkurnalod, TviTon warmoadgens stres-faqtors 

organizmisTvis da iwvevs mikroelementebis deficits da SIRS tipis 

reaqciis gnviTarebas. aRniSnulidan gamomdinare, mwvave pankreatitis 

mkurnalobaSi racionalurad unda CaiTvalos mkurnalobis iseTi taqtikuri 

sqemis Seqmna, romlebic Tavidan agvaridebs pacientis zogadi mdgomareobis 

damZimebas da gaiTvaliswinebs aramarto klinikuri da instrumentuli 

kvlevebis safuZvelze miRebul monacemebs, aramed daavadebis paTogenezur 

rgolis mikromorfologiuri da subujreduli darRvevebis koreqciasac. 

mwvave pankreatitis ganviTarebis paTogenezis, misi konservatuli da 

qirurgiuli mkurnalobis dros subujreduli metabolizmis cvlilebebis 

molekuluri meqanizmebis dadgenas emsaxureba Cveni eqsperimentuli kvleva. 

dadginda, rom L-argininis inieqciidan 6 sT-is gasvlis Semdeg 

adgili aqvs prooqsidaciuli sistemis gaaqtivebas Cvens mier Seswavlil 

yvela organosa da qsovilSi (sisxlSi, pankreasSi, RviZlsa da filtvebSi), 

rac gamoixateba lipidebis peroqsilradikalebis da superoqsidis 

intensiuri epr signalis gamoCeniT.  

aRsaniSnavia, rom yvela qsovilSi, garda pankreasisa, adgili aqvs 

Tavisufali azotis Jangis mkveTr momatebas. sisxlsa da RviZlSi igi 



 61

vlindeba dakvirvebis dawyebidan 6 saaTis Semdeg, xolo filtvebSi - 12 

saaTis Semdeg. Ees garemoeba  gamowveuli unda iyos NO-s sinTezis 

aqtivaciiT sxvadasxva NO-sinTazebis izoformebis mier (Ca damokidebuli 

konstituciuri c-NOS RviZlsa da sisxlSi da inducibeluri iNOS 

izoformebi filtvebSi), romlebic aproducireben azotis Jangs didi 

raodenobiT. 

cnobilia, rom fiziologiur pirobebSi pankreasuli cNOS-s mier mcire 

koncentraciebiT warmoqmnili Tavisufali azotis Jangi aumjobesebs 

pankreasis mikrocirkulacias, amcirebs Trombocitebis adhezias da 

agregacias (Matthew J. 2004). sxvadasxva anTebiTi procesebis ganviTarebis 

dros adgili aqvs inducibeluri iNOS aqtivacias da didi raodenobiT NO-s 

warmoqmnas (Takács T., et al. 1992). ar aris gamoricxuli, rom Warbad 

warmoqmnilma NO-m (eqsperimentuli kvlevis dros miRebulia NO-s pikuri 

momateba sisxlsa da RviZlSi) superoqsidradikalTan (O2
-) 

urTierTqmedebisas ganapirobos peroqsinitritis (ONOO-) da hidroqsil-

radikalis sinTezi, es ukanaskneli ki gamoiwvevs Tavisufali azotis Jangis 

koncentraciis Semcirebas. garda amisa, NO-s koncentraciis Semcireba 

SesaZloa gamowveuli iyos hipokalciemiiTac (romelic mwvave panreatitis 

Tanmxlebi garTulebaa, rac Cveni klinikuri kvlevis drosac dafiqsirda) 

Ca damokidebuli NOS-as mier NO sinTezis deficitis gamo. zemoTqmulidan 

gamomdinare, pankreasis qsovilSi Tavisufali azotis Jangis Semcireba, epr 

speqtroskopuli kvlevis dros, jirkvlis antioqsidanturi dacvis 

unarianobis Sesustebas da misi sisxlmomaragebis gauaresebis mauwyebeli 

unda iyos.  

organizmSi ganviTarebuli oqsidaciuri stresi mravali 

transkrifciis faqtoris da maT Soris NF-κB aqtivacias iwvevs. es 

ukanaskneli ki, Tavis mxriv, mravali proanTebiTi genis (interleikinebis, 

qemokinebis, adheziis molekulis da fermentebis) eqspresias ganapirobebs 

(Barnes, P. et al.1997). 

yovelive zemoaRniSnuls sabolood organizmSi Zlieri oqsidaciuri 

procesebis ganviTareba mohyveba. reaqciaSi CaerTveba membranis lipidebi, 
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dnm da Tavisufali radikalebi. anTebis mediatorebi gavrceldeba sisxlis 

da limfis saSualebiT, rac aramarto adgilobrivad, aramed sistemurad 

uZlieresi dazianebebis wyaro gaxdeba. 

aRniSnulis naTeli gamoxatulebaa Cveni eqsperimentuli kvlevis 

dros filtvebSi gamovlenili paTomorfologiuri cvlilebebi.  

cnobilia, rom mwvave pankreatitis dros adgili aqvs filtvis 

qsovilis neitrofilebiT infiltracias. isini filtvis makrofagebTan 

erTad aproducireben anTebis mediatorebs, citokinebs da prooqsidantebs 

Warbi raodenobiT (Closa D. et al 1999, Rocksén D et al. 2003). ukanaskneli ki iwvevs 

filtvis sisxlZarRvTa ganvladobis momatebas da sisxlis formini 

elementebis, proteinebis da mikroelementebis eqstracelulur sivrceSi 

gadasvlas. amas Sedegad mohyveba filtvebis SeSupeba, rac 

mikromorfologiurad Cven kvlevaSi aisaxa alveolaTaSorisi Zgidis 

gasqelebiT da maTi destruqciiT. aRniSnuli cvlilebebi udaod Seamcirebs 

filtvis sasunTq zedapirs, rac klinikurad gamovlinda respiratoruli 

ukmarisobis saxiT. klinikuri kvlevisas mZime mwvave pankreatitis dros 

gamovlinda qoSini da sisxlis JangbadiT gajerebis deficiti. 

eqsqperinetis dawyebidan 6 sT-is Semdeg filtvis qsovilis epr 

speqtrSi vlindeba peroqsilipidebis maRali intensivobis signalebi, rac 

filtvebSi mimdinare Zlieri oqsidaciuri procesebiTaa ganpirobebuli. 

rogorc cnobilia, poliujeri cximovani mJavebi pirvelni ganicdian 

Jangbadis da hidroqsilradikalebis Semotevas da amiT iwyeben Tavisufali 

radikalebis gamoTavisuflebis process (Juurlink 1997). TviT Jangbadis da 

hidroqsilradikalebis sinTezs axorcieleben gaaqtivebuli makrofagebi da 

leikocitebi. maSasadame, filtvis qsovilSi gamovlenili peroqsilipidebis 

maRali intensivoba, ganpirobebulia anTebis ujredebis hiperaqtivobiT da 

organizmSi mimdinare sistemuri anTebiTi reaqciiT.  

amave dros, eqsperimentSi filtvis qsovilis epr-speqtrSi 24 sT-ian 

vadaze, aseve inficirebuli pankreonekrozis dros, aRiniSneba NO-s mkveTri 

Semcireba sxva qsovilebTan SedarebiT. es ki uaryofiTad aisaxeba 

mikrocirkulaciaze. am ukanasknelma gamoxatuleba hpova Cven eqsperimentSi 

morfologiuri kvlevis dros. mwvave pankreatitis 72 sT-ze da 
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inficirebuli pankreonekrozis dros filtvis mcire kalibris 

sisxlZarRvebSi gamoxatulia slajfenomeni. eriTrocitebi Segrovilia 

agregatebis saxiT. bunebrivia, igive cvlilebebi iqneba sxva organoebsa da 

qsovilebSic. 

Rocksén D., da Tanaavtorebis mier dadgenilia, rom eqsperimentSi E 

vitaminis inieqciebi amcirebs ARDS-is ganviTarebas, vinaidan zRudavs 

neitrofilebis migracias filtvis qsovilSi. Cvens mier nanaxi iqna, rom 

eqsperimentSi antioqsidantebiT mkurnalobis dros filtvis qsovilSi 

leikocituri rigis ujredebiT infiltracia ar aRiniSneba. Tumca 

alveolaTaSorisi Zgideebi kvlav gafarToebulia da destruqciul 

cvlilebebs ganicdis. eqsperimentSi rogorc qirurgiuli, aseve 

antioqsidanturi mkurnalobis fonze Tavisufali azotis Jangi ganicdis 

normalizacias filtvis qsovilis epr speqtrSi da ubrundeba sakontrolo 

maCvenebels. 

yovelive zemoTaRniSnuli saSualebas gvaZlevs davaskvnaT, rom 

filtvebSi arsebuli paTomorfologiuri cvlilebebi gamowveuli unda 

iyos organizmSi mimdinare oqsidaciuri stresiT. xolo  antioqsidanturi 

preparatebis `uefeqtoba~ konservatiuli mkurnalobis dros Cvens 

eqsperimentSi – misi moxmarebis mcire vadebiT.  

klinikuri da eqsperimentuli kvlevis monacemebTan gamomdinare 

paTomorfofunqciuri da submolekuluri meqanizmebis cvlilebebis 

gaTvaliswinebiT SegviZlia SevqmnaT mwavave pankreatitis mkurnalobis 

algoriTmi da rekomendacia gavuwioT mkurnalobis taqtikis SerCevas: 

avadmyofis zogadi mdgomareoba, maTi simZimis xarisxis Sefaseba 

(klinikuri  kriteriumebiT APACHE II, Glasgow), sisxlSi lipidebis da 

superoqsidradikalebis epr signalebis intensiurobis momateba, romelTa 

maCvenebeli daavadebis simZimis paralelurad icvleba, gvaZlevs saSualebas 

davadginoT: kvlevis dros gamovlenili prooqsidaciuli procesebis 

maCveneblTa naklebad gamoxatuli momateba, instrumentuli kvlevis dros 

pankreassa da parapankreasul sivrceSi naklebad gamoxatuli cvlilebebi, 

avadmyofTa SedarebiT damakmayofilebeli klinikuri monacemebi 

konservatuli mkurnalobis kompleqsSi mZlavri antioqsidanturi 
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preparatebis gamoyenebis Cvenebaa. aRniSnul maCvenebelTa swrafi gauareseba 

konservatuli mkurnalobis procesSi antioqsidanturi preparatebis 

gamoyenebis paralelurad moiTxovs detoqsikaciis mizniT naadrev 

miniinvaziur-qirurgiul Carevebs, xolo organizmSi anTebiTi procesis sxva 

keris ararsebobisas prooqsidaciuli procesebis maCveneblTa naxtomisebri 

momateba da pacientis simZimis Sefasebis kriteriumebis (APACHE II, LR4) 

uecari gauareseba unda miuTiTebdes mwvave pankreatitis septiur fazaSi 

gadasvlaze, rac saWiroebs adeqvatur operaciul Carevas, romlis 

moculobac ukve ganisazRvreba pankreassa da peripankreasul sivrceSi 

destruqciuli cvlilebebis masStabiT. 
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daskvnebi 

1. mwvave pankreatitisaTvis daavadebis dasawyisSive damaxasaTebelia 

JangviTi procesebis intensifikacia. Jangbadis da azotis reaqciuli 

naerTebis gaZlierebuli warmoqmna da organizmSi sistemuri 

oqsidaciuri stresis ganviTareba. sisxlSi da Sinagan organoebSi 

(pankreasSi, RviZlSi da filtvebSi) aRiniSneba lipidebis peroqsidebis 

dagroveba da antioqsidanturi sistemis deficiti; 

  mwvave pankreatitis simZimis xarisxis momatebis Sesabamisad: mkveTrad 

uaresdeba organizmis antioqsidanturi sistemis aqtivoba; Zlierdeba 

prooqsidaciuli procesi; pankreassa da meorad samizne organoebSi 

matulobs destruqciuli cvlilebebi; 

2. miniinvaziuri qirurgia warmoadgens endotoqsinebis moSorebis 

saSualebas, rasac mwvave pankreatitis mkurnalobis sqemaSi uaRresad 

didi mniSvneloba eniWeba; 

3. mwvave pankreatitis mkurnalobis konservatiul sqemaSi antioqsidanturi 

preparatebis (vitaminebi C da E) CarTvisas aRiniSneba dadebiTi Zvrebi 

filtvis qsovilis morfologiuri struqturis aRdgenisken, es ki mwavave 

pankreatitisaTvis damaxasiaTebeli respiraciuli ukmarisobis prevencias 

Seuwyobs xels; 

4. rogorc miniinvaziuri qirurgiuli, aseve antioqsidanturi konservatuli 

mkurnalobis SemTxvevaSi adgili aqvs organizmSi daavadebiT gamowveuli 

JangviTi homeostazis aRdgenas, magram es RonisZiebebi gacilebiT 

ukeTesad icavs destruqciuli cvlilebebisgan meorad samizne 

organoebs, vidre TviT pankreass; 

5. eqsperimentuli inficirebuli pankreonekrozis dros naxtomisebri 

formiT irRveva organizmis JangviTi homeostazi; 

6. organizmis redoqs-statusis mdgomareobis cvlilebebi dinamikaSi, 

klinikuri simZimis Sefasebis kriteriumebTan erTad gamoyenebisas, mwvave 

pankreatitis mkurnalobis sqemis SerCevis saSualebas iZleva: 
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praqtikuli rekomendaciebi 

1. mwvave pankreatitis fonze ganviTarebuli oqsidaciuri stresi saWiroebs 

antioqsidanturi sistemis gamaaqtivebeli mkurnalobis Catarebas, an TviT 

antioqsidantebiT mkurnalobas; 

2. mwvave pankreatitis ganviTarebis adreul vadebze miniinvaziuri 

qirurgiuli mkurnalobas (toqsinebis moSorebis mizniT) keTilmyofeli 

gavlena gaaCnia daavadebis gamosavalSi; 

3. gankurnebaSi sasurveli Sedegis miRebis mizniT, unda gaviTvaliswinoT 

poliorganuli ukmarisobis sindromebi da vumkurnaloT samizne 

organoTa disfunqcias; 

4. erTsa da imave organizmSi JangviTi homeostazis naxtomisebri cvlileba 

SesaZlebelia gamoyenebuli iqnas inficirebuli pankreonekrozis 

ganviTarebis markerad. 
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cxrili 1 (mwvave pankreatitis terminologia)  

termini ganmarteba 

mwvave pankreatiti pankreasis mwvave anTeba 

saSualo simZimis mp organos minimaluri disfunqcia  

mZime formis mp 

 

 

 

 

 

erT-erTi qvemoT CamoTvlili 

adgilobrivi garTulebebi (pankreasis nekrozi, 

pankreasis fsevdokista, pankreasis abscesi) 

organoTa disfunqcia 

≥3 ransonis kriteriumi 

≥8 APACHE II qula 

siTxis mwvave dagroveba 

 

 

siTxis dagroveba pankreasSi an mis maxloblad  

aRiniSneba adreul fazaSi 

damaxasiaTebelia kedlebis ararseboba 

pankreasis nekrozi 

 

arasicocxlisunariani pankreasis qsovili 

diagnozis dasma xorcieldeba i/v kontrastuli 

kt-iT 

mwvave fsevdocista 

 

gadrovili siTxe warmoadgens pankreasis wvens 

gamoxatulia kedeli 

pankreasis abscesi Cirqis dagroveba 

Cveulebri pankreasSi an mis maxloblad 

 

cxrili 2: sxvadasxva organoTa qsovilSi katalazas Semcveloba  

qsovili katalazas aqtivoba (mg/-1 proteinze) 

RviZli 1300-1500 

eriTrocitebi 990-1300 

pankreasi 100-120 

filtvebi 180-210 

 

 

 

 

 



 86

cxrili 3: SIRS da MODS sindromis kriteriumebi 

 SIRS sindromi 

sxeulis temperatura 

gulis dartymebis sixSire 

sunTqvis sixSire 

 

leikocitebi 

 

• >380C an <360C 

• >90 dartyma wuTSi 

• >20 sunTqviTi aqtisa wuTSi 

PaCO2<4,3kPa* 

• >12X109/l an <4X109/l an 10% umwifari 

formebi 

 MODS sindromi 

≥ erTerTi vitaluri 

organos disfunqcia 

• mwvave respiratoruli distress 

sinromi (ARDS) 

• Tirkmlis mwvave ukmarisoba 

• hipotenzia 

• diseminirebuli sisxlZarRvSida 

Sededebis (DIC) sindromi 

• Tirkmelzeda jirkvlis mwvave 

ukmarisoba 

• mwvave hepatiti 

• metaboluri encefalopaTia 

• ileusi 

*PaCO2 – arteriul sisxlSi naxSiorJangis daZabuloba 
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cxrili 4: ransonis kriteriumebi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hospitalizaciisas 

    asaki >55 weli 

    leikocitebis r-ba 16X109/l 

    glukoza sisxlSi 200 mg/l (> 11.1 mmol/l) 

    Sratis laqtin-dihidrogenazas 

konc. 

> 350 IU/l 

    Sratis glutamin oqsoaceto  

                       transaminaza 

> 250 Sigma-Frankel units/dl 

48 saaTis Semdeg 

    hematokritis daqveiTeba > 10% 

    Sardovana > 5 mg/dl (> 1.8 mmol/l) 

    Sratis kalciumis done  < 8 mg/dl (< 2 mmol/l) 

    PaO2 < 60 mmHg (< 8 kPa) 

    bazuri deficiti  > 4 mmol/l 

    siTxis savaraudo danakargi > 6000 ml 
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cxrili 5: APACHE II sistema 

 

 

damatebiT gasaTvaliswinebelia: avadmyofis asaki 0 - <44; 2 – 45-54; 3 _ 55-64; 

5 _ 65-74; da 7 _ >75. qronikuli gadatanili daavadebebi: 5 – saswrafo-

gadaudebeli CvenebiT naoperaciebi pacientebi, 2 – gegmiurad naoperaciebi 

pacientebi; organoTa ukmarisoba da imunosupresia dgindeba kinikuri 

kvlebebisas (RviZlis cirozi; portuli hipertenzia; encefalopaTia; 

kardiovaskularuli ukmarisoba; sunTqvis qronikuli ukmarisoba; Tirkmlis 

qronikuli ukmarisoba da sxva) 

>9 qula mZime mwvave pankreatitis mimaniSvenebelia (J. Toouli et al., 2002). 

 

 

 

 

 normis maRla  normis qveviT 

qula +4 +3 +2 +1 0 +1 +2 +3 +4 

toc >41 39-40,9  38,5-38,9 36-38,4 34-35,9 32-33,9 30-31,9 <29,9 

sistoluri art. 

wneva (mm/hg) 
>160 130-159 110-129  70-109  50-69  <49 

pulsi  >180 140-179 110-139  70-109  55-69 40-54 <39 

R (sunTqvis sixS) >50 35-49  25-34 12-24 10-11 6-9 <5  

Sefardeba 

alveolur/arte

riuli 

O2-is sxvaobisa  

>500 350-499 200-349  <200     

Pa O2 >7.7 7.6-7.69  7.5-7.59 7.33-7.49  7.25-7.32 7.15-7.24 <7.15 

Sratis Na (mmol/L) >180 160-179 155-159 150-154 130-149  120-129 110-119 <110 

Sratis K (mmol/L) >7 6-6.9  5.5-5.9 3.5-5.4 3-3.4 2.5-2.9  <2.5 

Sratis kreatinini 

(mg/100ml) 
>3.5 2-3.4  1.5-1.9 0.6-1.4  <0.6   

hematokriti >60  50-59.9 46-49.9 30-45.9  20-29.9  <20 

leiokocitebi  

(X103/mm3) 
>40  20-39.9 15-19.9 3-14.9  1-2.9  <1 
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cxrili 6: mravlobiT organoTa disfunqciis sindromis Sefaseba (Marshall et 

al. 1995)  

qulebi 
organoTa sistemebi 

0 1 2 3 4 

respiratoruli  

PaO2/FiO2, mmHg >300 226-300 151-225 76-150 <75 

Tirkmlis 

Sratis kreatinini, 

ηmol/l ≤100 101-200 201-350 351-500 >500 

RviZlis 

Sratis bilirubini, 

ηmol/l ≤20 21-60 61-120 121-240 >240 

kardiovaskuluri 

PAR, 1/min ≤10 10.1-15 15.1-20 20.1-30 ≤30 

hematologiuri 

Trombocitebi, x 109/l >120 81-120 51-80 21-50 ≤20 

nevrologiuri 

Glasgow-s komis skala 15 13-14 10-12 7-9 <6 

PaO2 Jangbadis parcialuri wneva arteriul sisxlSi; FiO2 Jangbadis parcialuri wneva SesunTqul haerSi; 

PAR, wneva regulirebuli gulis sixSiriT = gulis sixSirexcentralur venur wnevaze 

 

 

 

 

 

 

 

 

 

 

 



 90

 

 

cxrili 7: amilazas sinjis aRebis vadebi 

 0 sT 6 sT 12 sT 24 sT 48 sT 72 sT 

kontroli √      

mp 6 sT √ √     

mp 12 sT √  √    

mp 24 sT √   √   

mp 48 sT √    √  

mp 72 sT √   √  √ 

mp + operacia √   √  √ 

mp + pankreasis inficireba √   √  √ 

mp + antioqsidanturi 

mkurnaloba 

√   √  √ 

 

 

cxrili 8: mikrobiologiuri kvleva 

saeqsperimento jgufi reodenoba vada 

I jgufi 3 cxoveli 0 sT 

VI jgufi 3 cxoveli 72 sT 

VII jgufi 3 cxoveli 72 sT 

VIII jgufi 3 cxoveli 72 sT 

IX jgufi 3 cxoveli 72 sT 

sul                      15 cxoveli 
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cxrili 9: Cveni kvlevis dros miRebuli mp-is etiologia 

etiologia mZime mp saSualo simZimis mp sul 

alkoholuri 7         (21,88%) 3            (9,37%) 10  (31,25%) 

biliuri 7         (21,88%) 5            (15,62%) 12  (37,5%) 

travmuli 2         (6,25%) - 2   (6,25%) 

qr. pankreatitis 

gamwvaveba 

- 2            (6,25%) 2   (6,25%) 

idiopaTiuri 1         (3,13%) 5            (15,62%) 6   (25%) 

sul 17        (53,13%) 15           (46,87%) 32  (100%) 
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cxrilSi 10: klinikuri kvlevis dros miRebuli avadmyofTa zogadi 

mdgomareobis ZiriTadi maxasiaTeblebi 

 
*p < 0,001; **p<0,05; ***p<0,5 

 

 

 

 

kvlevis Sedegebi  norma 

saSualo 

simZimis 

mZime 

sxeuilis t0c 36,6 37,1±0,5* 38,3±0,6* 

amilaza erT. 32-64 580±123*** 720±205*** 

saerTo cila g/l 64-80 59,8±3,34* 56,1±2,11* 

kreatinini mmol/l 35-97 104,0±11,4* 164,5±21,8* 

leikocitebi x 103/mm3 4-9 9.1±2.6* 11.8±3.8* 

Sededebis dro (wm) 5-9 7.6±1.3 *** 7.7±1.3 (erT 25)*** 

Na mMol/l 130-150 134,6±5,8** 121,6±3,6** 

K mMol/l 3,6-5,4 4.1±0.61** 3.84±0.61** 

Ca mMol/l 1.17-1.29 1.08±0.04* 0.98±0.09* 

sisxlis glukoza 3,9-5,6 5,64±1.32** 5,64±1.32** 

ALT mMol/l 0-40 26±6.5 *** 38±8.5 (erT 308)*** 

AST mMol/l 
0-40 30,7±5.2 *** 36,9±4.7 (erT 

128)*** 

R (sunTqvis sixSire) 16-20 20-24 >30 

LR4 kriteriumi 0,34 0,39±0.06 0.55±0.07 

Tavi 27-31 35,25±6,02*** 

sxeuli 15-18 29,25±14.09*** 

p
a
n
k
r
e
a
s
i
s
 
z
o
m
e
b
i
 

e
q
o
s
k
o
p
i
u
r
a
d
 

kudi 26-29 29±8.7*** 
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cxrili 11: sisxlis antioqsidanturi fermentebis aqtivibis 

cvlilebebi mp-is dros 

 katalaza SOD 

kontroli (janmrTeli)     (1) 16,6±1,0 143,6±10,2 

saSualo 

simZimis (2) 

10,3±1,3  

p2,1<0,05 

107,25±8,7  

 p2,1<0,05 
mwvave pankreatiti 

mZime  (3) 
 8,5±0,7  

p3,1<0,05 

75,6±6,9 

 p3,1<0,05 

 

 

 

cxrili 12: sisxlis paramagnituri centrebis cvlilebebi mp-is dros 

 

 

cxrili 13: eqsperimentis dros amilazas koncentracia  

 

I jg 

(1) 

II jg. 

(2) 

III. jg 

(3) 

IV jg. 

(4) 

V jg. 

(5) 

VI jg. 

(6) 

VII jg. 

(7) 

VIII jg 

(8) 

IX jg. 

(9) 

amilaza 

U/ml 

51,2 

±5.7 

 

 

93,5 

±11,6 

 
p2,1<0,05 

100,5 

±27,8 

 
p3,1<0,1 

144,4 

±29.1  

 
p4,1<0,1 

198,7 

±35.7 

 
p5,1<0,5 

59,7 

±9,8 

 
p6,1<0,05

257,5 

±28.5 

 
p7,1<0,5 

54,2 

±3,7  

 
p8,1<005 

110.2 

±45,8  

 
p9,1<0,5 

 

 

 

 O2
- LOO. NO HbNO Fe2+

 MetHb Mn2+

kontroli - - 18.0 - - - - 

 

saSualo 

simZimis 

8.5±0.6  8.2±0.9 11.5±0.5 8.5±1.1 22.8±2.5 12.1±0.8 12.7±1.2 
mp 

mZime 9.2±1.4 10.8±0.6 11.2±0.3 10.5±0.9 19.8±1.4 13.3±1.4 14.7±0.8 
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cxrili 14 miokrobiologiuri kvlevis Sedegebi  

eqsperimentis vada mikrobiologiuri kontroli 

kontroli (janmrTeli) steriluri 

mp 72 sT steriluri 

mp + operacia (72) steriluri 

mp + inficirebuli pn E. coli 

mp + antioqsidanturi mkurnaloba steriluri 

 

 

 

 

cxrili 15: sisxlis atioqsidanturi fermentebis speqtri mp-is dros 

 I jg. 

 

(1) 

II jg. 

 

(2) 

III jg. 

 

(3) 

IV jg. 

 

(4) 

V jg. 

 

(5) 

VI jg. 

 

(6) 

VII jg. 

 

(7) 

VIII jg. 

 

(8) 

IX jg. 

 

(9) 

SOD (U/ml) 1.8± 

0.14 

 

 

1.75± 

0.11 

 
p2,1<0,005 

1.15± 

0.25 

 
p3,1<0.05 

1.25± 

0.32 

 
p4,1<0.05 

0.98± 

0.19 

 
p5,1<0.05 

0.45± 

0.15 

 
p6,1<0,5 

0,42± 

0.09 

 
p7,1<0,5 

0,31± 

0.1 

 
p8,1<0,5 

1,53± 

0.14 

 
p9,1<0,005 

katalaza 

(U/mgp) 

9.89± 

1.04 

 

 

2.54± 

1.1  

 

p2,1<0,5 

4.18± 

0.84  

 

p3,1<0.01 

5.18± 

0.55  

 

p4,1<0.05 

6.71± 

1.11  

 

p5,1<0.05 

12.35± 

3.24  

 

p6,1<0,01 

10.21± 

3.45  

 

p7,1<0,01 

6.25± 

1.78  

 

p8,1<0,05 

6.95± 

0.69  

 

p9,1<0,05 

glutaTion-

reduqtaza 

0.87± 

0.07 

 

 

1.15± 

0.78  

 

p2,1<0,5 

1.46± 

0.45  

 

p3,1<0.1 

0.79± 

0.04  

 

p4,1<0.01 

0.97± 

0.14  

 

p5,1<0.005 

1.65± 

0.19  

 

p6,1<0,05 

0,88± 

0.04  

 

p7,1<0,0005 

0,80± 

0.09  

 

p8,1<0,001 

0,95± 

0.11  

 

p9,1<0,005 
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cxrili 16 azotis dioqsidis cvlilebebi mwvave apankreatitis dros 

 I jg. 

 

(1) 

II jg. 

 

(2) 

III jg. 

 

(3) 

IV jg. 

 

(4) 

V jg. 

 

(5) 

VI jg. 

 

(6) 

VII jg. 

 

(7) 

VIII jg. 

 

(8) 

IX jg. 

 

(9) 

NO2 (U/ml) 0.087± 

0.014 

 

 

0.100± 

0.009 

 
p2,1<0,005 

0.074± 

0.010 

 
p3,1<0.5 

0.059± 

0.008 

 
p4,1<0.05 

0.075± 

0.015 

 
p5,1<0.005 

0.126± 

0.021 

 
p6,1<0,05 

0,159± 

0.015 

 
p7,1<0,05 

0,094± 

0.018 

 
p8,1<0,005 

0.081± 

0.009 

 
p9,1<0,005 

 

 

 

cxrili 17. organizmis paramagnituri centrebis cvlilebebi mwvave 

pankreatitis dros 

 

 

 

I jg. 

(1) 

II jg. 

(2) 

III jg. 

(3) 

IV jg. 

(4) 

V jg. 

(5) 

VI jg. 

(6) 

VII 

jg. 

(7) 

VIII 

jg. 

(8) 

IX jg. 

(9) 

sisxli 

LOO* - 3±0.7 3±0.5 5±0.2 9.8±1,3 11.5±0.7 8±0.7 15±0,5 8±0.6 

NO 7±1.4 14.5±1.7 8.75±0,4 11.7±1,5 8.5±0,3 9±0.7 10±1,5 4±0.5 8±0.5 

O2
- - - 6.75±0.5 6.5±0.6 6.75±0.6 14.5±0.4 6±0.7 18±0.9 6±0.7 

pankreasi 

LOO* - 3±0.2 - - 11±0.5 8±0.7 5±0.5 8±0.7 9±0.4 

NO 50±1.7 40±1,5 26±1.7 18±0.9 37.5±1,5 25±0.9 9±0.5 24±1.86 40±1.3 

RviZli 

LOO* - 11±0.6 9±0.9 11±0.9 10±0.6 11±0.3 20±0.6 8±0.9 5±0.5 

NO 40 58±1.7 36±1,9 30±1,5 32±1.7 32.5±2,5 14±0.6 37±0.9 70±1.7 

filtvi 

LOO* - 6.5±0.5 10±0.2 12±0.6 13±0.7 8±0.5 8±0.1 9±0.6 6±0.9 

NO 28±1.26 35±2.6 65±1.7 16.5±1,5 18±1.7 38±2.6 36±1.7 22±1.6 40±2.6 
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   diagrama 1: amilazas cvlilebebi mwvave pankreatitis dros eqsperimentSi 
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diagrama 2: SOD-is cvlilebebi mwvave pankreatitis dros eqsperimentSi 
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diagrama 3: katalazas cvlilebebi mwvave pankreatitis dros eqsperimentSi 
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diagrama 4. glutaTionis cvlilebebi mwvave pankreatitis dros 

eqsperimentSi 

         



 100

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

0,05

0,1

0,15

0,2

diagrama 5: NO2-is cvlilebebi mwvave pankreatitis dros eqsperimentSi 
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diagrama 6: LOO.-s, NO-s da O2

—
is cvlilebebi sisxlSi 

mwvave pankreatitis dros 

-5

5
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diagrama 7: LOO.-s da NO-s cvlilebebi pankreasSi mwvave 

pankreatitis dros eqsperimenSi 
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diagrama 8: LOO.-s da NO-s cvlilebebi RviZlSi mwvave 

pankreatitis dros eqsperimenSi 
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diagrama 9: LOO.-s da NO-s cvlilebebi filtvSi mwvave 

pankreatitis dros eqsperimenSi 
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suraTi 1a anTebis ujredebi da maTi receptorebi 

suraTi 1b, antianTebiTi citokinebi da maTi receptorebi 
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sur. 2. NO-s damokidebuleba digestiuri enzimebis gamomuSavebaSi 
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