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cocxali organizmebis sisxlZarRvebSi lazer-inducirebuli

Trombwarmoqmnis maTematikuri modelireba

Tamaz obgaZe, besik babalaSvili

saqarTvelos teqnikuri universiteti

reziume

Seswavlilia dazianebuli sisxlZarRvebis kedlebze warmoqmnili Trombis dinamika,

romelic eyrdnoba arsebul eqsperimentebs. regresiuli analizis safuZvelze agebulia

Sesabamisi Tanadobebi da aqedan gamomdinare, agebulia Sesabamisi maTematikuri modelic,

romelic Seesabameba Trombis moculobis cvlilebis dinamikur suraTs.

sakvanZo sityvebi: Trombi. fibrinis bade. regresiuli analizi. modeli.

1. Sesavali

cocxali organizmebis sisxlZarRvebSi lazer-inducirebuli Trombwarmoqmnis

process didi yuradReba eTmoba amerikisa da iaponiis samecniero centrebSi, aseve, sankt-

peterburgis samedicino universitetis patofiziologiis kaTedraze [1].

Trombozi, rogorc wesi, warmoiqmneba sisxlZarRvebis kedlis dazianebis gamo.

amitom, Trombozis warmoqmnis modelirebisas, eqsperimentebSi, cdiloben daazianon

sisxlZarRvebis kedeli lazeris fokusirebuli sxiviT da akvirdebian trombozis

ganviTarebis dinamikas mikroskopiT. eqsperimentebidan gamomdinare, SegviZlia vTqvaT, rom

warmoqmnili trombis zrda xorcieldeba sam etapad:

1. sawyisi stadia, roca xorcieldeba trombocitebis firfitebis pirveladi adgezia

dazianebuli sisxlZarRvis kedelze;

2. agregaciis stadia, roca xorcieldeba trombis zrda pirvelad trombocitebze

sisxlidan daleqili axali trombocitebiTa da fibrinis badis warmoqmniT;

3. saboloo stadia, roca sisxlZarRvis sanaTuri iketeba, an Trombi wydeba

sisxlZarRvis kedels.

Tu, gaviTvaliswinebT eqsperimentebis Sedegebs [1], romelic moyvanilia 1-el naxazze,

gveqneba saSualeba SevamowmoT Cven mier agebuli Teoriuli modelebi.

nax.1. Trombis zrdis siCqaris damokidebuleba sanaTurSi moZravi

sisxlis siCqareze

fenomenologiuri Seswavlisas, bunebrivia, SemovifargloT Trombozis warmoqmnis

meore da mesame stadiiT, vinaidan, pirveli stadia ganpirobebulia lazeris

urTierTqmedebiT sisxlZarRvis kedelTan.
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Trombozis warmoqmnis dinamikis Sesaswavlad saWiroa TanmimdevrobiT amoixsnas

ramdenime amocana:

1. Seswavlili iqnas lazeris urTierTqmedeba sisxlZarRvis kedelTan;

2. sisxlZarRvis kedlis lazeriT dazianebis fizikuri, qimiuri da biologiuri

Sedegebis analizi;

3. dadgindes sanaTuris hidrodinamikuri maxasiaTeblebi, sisxlis Semadgenlobis

cvlilebisa da Trombis warmoqmnis dinamika;

4. dadgindes Trombozis warmoqmnis urTierTqmedebis meqanizmi hidrodinamikur

maxasiaTeblebTan;

5. ganisazRvros Trombozis ganviTarebis mTliani dinamika da Sedges Sesabamisi

hidrodinamikuri modeli.

sanam daviwyebdeT Trombis zogadi dinamikis modelirebas, SeviswavloT Trombis

dinamika eqsperimentebze (nax.1) dayrdnobiT.

2. eqsperimentuli wiris Sesabamisi Teoriuli mrudis ageba
arawrfivi daprogramebis meTodiT

Tu, movxsniT ricxviT mniSvnelobebs 1-eli naxazis damokidebulebidan, SegviZlia

SevadginoT matricebi


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 .                                                     (1)

sadac, pirveli matrica Seesabameba sanaTurSi sisxlis moZraobis siCqares (mm/wm),

xolo, meore matrica - Trombis zrdis siCqares (nmm/wm). veZeboT Sesabamisi

damokidebuleba 1-eli naxazidan gamomdinare, Semdegi saxiT:

VT x( )  x2
  x 

2
  e  x

 , (2)
maSin, SegviZlia Mathcad-ze SevadginoT Sesabamisi programa:

vt     i    i 2   i 
2





 e

  i

f    
0

10

i

vt    i  vi 2




 0.1  0.1  0.1  0.1

Given
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R Minimize f     

R

12.059

152.27

0.603

4.702
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





 R0  R1  R2  R3

maSin, advilad miviRebT Sesabamis analizur damokidebulebas,

VT x( )  x2
  x 

2
  e  x

 , (3)
rac gamosaxulia me-2 naxazze:
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nax.2. eqsperimentuli da Teoriuli damokidebulebebi Trombis warmoqmnisa

da sanaTurSi sisxlis moZraobis siCqareebs Soris

rogorc naxazidan Cans, Teoriuli grafiki sakmaod kargad uaxlovdeba

eqsperimentuls. Tumca, es modelirebis mxolod eskizuri variantia. ganvixiloT

trombowarmoqmnis procesi ufro detalurad.

3. Trombis zrdis maTematikuri modelireba

rogorc cnobilia, Trombebi warmoiqmneba dazianebuli sisxlZarRvebis kedlebze.

sisxli cdilobs Seavsos kedlebis dazianebuli  nawili Trombocitebis adgeziiT da

daamagros isini fibrinis badiT. SemdgomSi xdeba trombocitebis agregacaia da Trombis

moculoba nel-nela izrdeba. es procesi SeiZleba gamovsaxoT maTematikuri modelis

saSualebiT

, (4)

sadac - Trombis - moculobis zrdis siCqaris kanonia, romelic ganisazRvreba

regresiuli analizis bazaze,

(5)

maSin gveqneba, rom

.                                          (6)

rac Seesabameba eqsperimentalur (3) Sedegs.
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4. daskvna

amrigad, Cven avageT eqsperimentaluri monacemebis Sesabamisi Teoriuli mrudi da

avageT Sesabamisi maTematikuri modelic, romelic Seesabameba am eqsperimentebs.
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Summary

In work it is studied dynamics of the blood clots arising on damaged walls of blood
vessels which is based on existing experiments. On a basis regress the analysis
corresponding parities and mathematical model which corresponds to a dynamic picture
of growth of volume of a blood clot are under construction.

МАТЕМАТИЧЕСКОЕ МОДЕЛИРОВАНИЕ ЛАЗЕР-ИНДУЦИРОВАННОГО
ТРОМБООБРАЗОВАНИЯ В КРОВЕНОСНЫХ СОСУДАХ ЖИВЫХ ОРГАНИЗМОВ

Обгадзе Т., Бабалашвили Б.

Грузинский  Технический  Университет
Резюме

В работе изучена динамика тромбов, возникающих на повреждённых стенках
кровеносных сосудов, которая основывается на существующих экспериментах. На основе
регрессионного анализа строятся соответствующие соотношения и математическая модель,
которая соответствует динамической картине роста объёма тромба.


