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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

placentis vilebis fibroblastebSi da en-
doTeliocitebSi vimentinis imunohistoqi-
miuri gamokvlevis Sedegebis raodenobrivi 
Sefaseba qorionuli xis naadrevi simwifis 
da orsulTa rkinadeficituri anemiis piro-
bebSi

a. garvasiuki, i. davidenko

ukrainis umaRlesi saxelmwifo saganmanaT-
leblo dawesebuleba “bukovinis saxelm-
wifo samedicino universiteti”, Cernovci, 
ukraina

kvlevis mizans warmoadgenda qorionuli 
vilebis fibroblastebSi da endoTelio-
citebSi vimentinis raodenobrivi paramet-
rebis gansazRvra imunohistoqimiuri kvle-
vis meSveobiT placentaSi qorionuli xis 
naadrevi simwifis da rkinadeficituri ane-
miis pirobebSi, gestaciis or sxvadasxva pe-
riodSi – 29-32 da 33-36 kvira.

gamokvleulia 182 placenta. kvlevis 
dizainiT gaTvaliswinebuli iyo gestaciis 
sxvadasxva periodis mixedviT (29-32 da 33-36 
kvira) ori ZiriTadi da sam-sami Sedarebis 
jgufis gamoyofa. 

vimentinis raodenobrivi parametrebis 
gansazRvra fibroblastebis da endoTe-
liocitebis citoplazmaSi placentis Su-
aledur da terminalur vilebSi xdeboda 
Seferadebis optikuri simWidrovis safuZ-
velze kompiuteruli mikrodensitometri-
uli meTodis gamoyenebiT.

dadgenilia, rom Sualeduri da termi-
naluri vilebis fibroblastebis da endo-
Teliocitebis citoplazmaSi imunohisto-
qimiuri Seferadebis optikuri simWidrove 
SeiZleba gamoyenebuli iyos placentis qo-
rionuli xis simwifis kriteriumad.

rkinadeficituri anemia paradoqsulad 
iwvevs Sualeduri da terminaluri vilebis 
fibroblastebis da endoTeliocitebis um-
wifrobas im placentebSic ki, romlebSic 
histologiuri meTodiT dadgenilia qorio-
nuli xis naadrevi simwife.

INFLUENCE OF METABOLIC SYNDROME ON CONDITION 
OF MICROCIRCULATORY BED OF ORAL CAVITY

1Denga O., 2Pyndus T., 3Gargin V., 1Schneider S.

1State Institution «The Institute of Stomatology and Maxillo-facial Surgery NAMS of Ukraine», 
2Lviv medical institute, 3Kharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the 
clustering of combination of impaired glucose regulation, 
metabolic disorders accompanied by abdominal obesity, 
hyperglycemia, high blood pressure and dyslipidemia [3,9]. 
MS has a close connection with the development of car-
diovascular diseases and type 2 diabetes mellitus [5,14] in 
connection with which he attracts the attention of doctors of 
many specialties, including dentists from one point of view 
and pathogenetic mechanism of MS could be connected with 
blood supplying disturbance generally, and with condition of 
microcirculatory bed (MCB) from other point of view [2].

Simultaneously we need declare that pathogenetic 
links of MS could be recognized as a risk factor for the 
development of periodontitis [1,13] due to reports about 
potentially significant association between MS and peri-
odontitis, and patients with MS have a higher risk for 
periodontal disorder [4,12]. It is generally accepted for 

today that the origin of pro-inflammatory state derived 
from excessive calorie intake and over nutrition and other 
chronic inflammatory diseases could be realized in oxida-
tive stress which has been proposed as a potential com-
mon link to explain relationship among each component 
of MS and periodontitis [9] and it looks logical that mi-
crocirculatory bed could be one of most important side in 
development of oral tissue injuring. 

In this case, the morphogenesis of changes in the tis-
sues of the oral cavity in the metabolic syndrome remains 
an unenlightened question with isolated and often con-
tradictory works devoted it. Detection of changes in mi-
crocirculatory bed of oral cavity in metabolic syndrome 
could be important for completion of named gap for de-
veloping of adequate therapeutical measure for preven-
tion of pathological periodontal disorder that was the pur-
pose of our study.
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Material and methods. We performed experimental 
investigation for study of the morpho-functional state of 
tissues of the oral mucosa in metabolic syndrome that al-
lows to eliminate the influence of somatic pathology and 
social factors, allows to detect involvement of MCB in 
development of tissual disorder in oral cavity in MS. 

This report presents the results of the study of 12 ex-
perimental animals (white male rats 1.5-2 months of age) 
which were under simulation of the metabolic syndrome 
for 70 days using a diet in which the oral pork fat was 
daily administered orally (40% of the rat weight), and 
10% fructose adlibitum solution was used also instead of 
drinking water. Prior to the experiment, the body weight 
(g) and the abdominal circumference (at the mid-torso 
level, cm) were measured in rats. Intact animals formed 
a comparison group.

The specimens of soft tissues of the oral cavity were 
stained with hematoxylin and eosin (H&E), according 
to van Gieson, according to Rego, according to Mallory, 
PAS-reaction was performed after the routine proceeding. 
The microscopic study was performed on a microscope 
“Olympus BX-41” with subsequent processing by the 
program “Olympus DP-soft version 3.2”. Morphometric 
studies were performed in the gingival zone which was 
chosen for morphological interpretation. Statistical analy-
sis of the study results was performed on a personal com-
puter using Microsoft Excel and Statistica-10 database 
software. The criteria of non-parametric statistics were 
used in order to assess the significance of differences 
in sample populations. Statistical comparison was per-
formed using Mann-Whitney test for statistical analysis. 
Spearman’s rank correlation coefficient (r) was counted 
for measure of the strength of relationship between paired 

data. The accepted level of significance was p<0.05.
The procedure was done strictly in compliance with 

the Helsinki Declaration, European Convention for the 
protection of vertebrate animals (18.03.1986), European 
Economic Society Council Directive on the Protection 
of Vertebrate Animals (24.11.1986) after approval from 
the Regional Ethical Review Board at State Institution 
«The Institute of Stomatology and Maxillo-facial Surgery 
NAMS of Ukraine», protocol № 83 (16.03.2016).

Results and their discussion. The body weight and 
the abdominal circumference measuring shows increas-
ing of the circumference of the middle part of the body 
for 28% (in the comparison group for 16% (p<0.001) as 
a result of MS simulation with fat high and fructose in 
drinking water diet. Pale and moderate edematous condi-
tion of the oral mucosa has been revealed during its visual 
examination in group with MS modeling. The number of 
carious teeth was 2.7 ± 0.2 in the study group (1.8 ± 0.2 in 
intact animals, p = 0.01).

Histological investigation of obtained microspeci-
mens shows that MS modeling process is implemented by 
complex of pathological changes in oral mucosa (Fig. 1). 
Squamous epithelium is characterized by uneven thick-
ness (Fig. 1a) with the presence of intraepithelial lym-
phocytes, eosinophils, signs of proliferation in the basal 
cellular layer, moderate development of papillomatous 
changes. There are areas of focal pronounced thinning of 
the epithelium (up to 2-3 cells in thickness).

There are multiple keratohyalin grains in the cyto-
plasm of epithelial cells of the granular layer. Appearance 
of lights vacuoles has been revealed in the cytoplasm of 
the epitheliocytes in all layers with dimensions that are of-
ten comparable to the size of the nuclei. There are sings of 

Fig. 1. Uneven thickness of squamous epithelium with the presence of degenerative changes and appearance 
of inflammatory cells under the basal membrane mainly, H&E stain, magnification x100 (a); uneven congestion 
of microcirculatory bed vessels with empty and filled lumens, formation of perivascular inflammatory infiltrates, 

swelling of connective tissue fibers, appearance collagen connective tissue fibers, staining according to van Gieson, 
magnification x400 (b); sclerotic changes in lamina propria of mucosa, thickening of vascular walls in MCB 

of lamina propria, staining according to Mallory, magnification x400, (c)
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epithelial proliferation penetrating into the underlying tis-
sue in the form of bulbous outgrowths, less often tapes or 
strands similar. The PAS reaction is slightly positive in the 
epithelium with the presence of zones of weak staining 
localized mainly in the basal areas but with clear detec-
tion of basal membrane. Simultaneously there are areas 
with infiltration by inflammatory cells both in the lamina 
propria and epithelium of the oral cavity that could be rec-
ognized as development of periodontitis.

Morphofunctional state of the microcirculatory bed 
has been changed in the study group in comparison with 
the control group with pronounced disorder observed in 
the vessels of the periodontium (Fig. 1). The vasculature 
is characterized by uneven blood filling with background 
of desolate vessels that have fallen lumens and presence 
of sharply expanded blood-filled capillaries. There is a 
presence of small blood clots in the lumen of the ves-
sels, which are more often localized in postcapillaries and 
venules. Endotheliocytes are flattened more often, with 
signs of desquamation. The processes of vascular new 
formation are not expressed. Presence of different stages 
sclerotic processes has been noted in the vascular walls 
and perivascular space. The highest concentration of blood 
vessels has been detected in layers of loose fibrous connec-
tive tissue of the gum. It is found that most of the blood ves-
sels are located in the gingival zone and less concentrated 
is in the apical region. Vascular density of the microcircula-

tory bed is decreased more than twice from 27.4±8.3% to 
13.16±1.9% (Table.) according to morphometric studies in 
comparison with the control group (p<0.05). 

Both massive and focal injuries have been revealed in 
lamina propria of the mucosa with muscular lamina involve-
ment in slides stained with iron hematoxylin according to 
Rego (Fig. 2): the intensely stained black or dark gray fi-
bers are alternated with areas of light gray color (Fig. 2). 
Moreover, such foci have been determined in different tissue 
structures and were very common both in epithelium and in 
lamina propria (Fig. 2a). Staining with iron hematoxylin ac-
cording to Rego is an indicator of the mosaic of metabolic 
changes as consequence of the hypoxia development; and 
that is important, areas of such changes are coincided with 
the presence of inflammatory infiltrates (Fig. 2b,c) of the 
mucosal plate and the zone of the most pronounced changes 
in the epithelium. So, it could be suggested that changes in 
the microcirculatory bed are realized in the development of 
inflammatory changes in the lamina propria of the mucosa 
and than in sclerotic disorders which have been revealed 
well in slides stained according to Van Gieson and to Mal-
lory (Fig. 1b,c). Specific density of rough connective tissue 
is increased about twice from 21.47±6.38% to 39.87±5.39% 
(Table) in lamina propria according to morphometric studies 
in comparison with the control group (p<0.05). Spearman’s 
rank correlation coefficient (r) between specific densities of 
MCB vessels and rough connective tissue (%) is 0.87.

Table. Specific volume of structural components (%) 
Group 

Parameter Intact animals Animals with MS modeling

Specific density of MCB vessels (%) 27.40±8.31 13.16±1.94*

Specific density of rough connective tissue (%) 21.47±6.38 39.87±5.39*
* p<0.05 significant difference between groups with MS modeling and intact animals

Fig. 2. Focal injuries in lamina propria with involvement of connective tissue fibers, uneven stained epithelial cells, 
staining according to Rego, magnification x200 (a); indicator of the mosaic of metabolic changes as consequence 

of the hypoxia development in muscular connective tissue fibers and formation of inflammatory infiltrates, staining 
according to Rego, magnification x100 (b); area of massive inflammatory infiltrate (left) and injured myocytes beside, 

staining according to Rego, magnification x100 (c)
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Superficial papillary layer of the lamina propria con-
sists of loose connective tissue which is represented main-
ly elastic fibers. Reticular layer is located deeper and is 
represented by rough connective tissue fibers. There are 
inflammatory cellular elements between connective tissue 
fibers (fibroblasts, histiocytes, lymphocytes, mast cells, 
macrophages and other) with diffuse and focal location. 
Signs of accumulation of inflammatory exudate have been 
demonstrated as defibration both in superficial and reticu-
lar layers.

So as result of our work we can affirm one more addi-
tionally to other authors [2] that the MS per se is associated 
with both dysfunction of the large and small microcircula-
tion. We have shown that vascular dysfunction in the MS 
affects small vessels and may link development of hypoxia 
with activation of connective tissue that leads to sclerotic 
changes in oral mucosa. Sclerotic process is final stage of 
oral mucosa transformation as hypoxic injuring of tissue is 
realized in inflammation with appearance signs of periodon-
titis as changes in epithelium and lamina propria. 

Mounting evidence suggests that the MS adds to the 
burden of vascular damage and microvascular dysfunc-
tion may promote the progression of macrovascular dis-
ease through direct and indirect mechanisms [8]. 

Our results are combined with studies in literature in-
dicating that periodontal pathology could be developed in 
MS. There are data that increase in the duration of MS 
and the presence of complications in other organs caused 
by the disease result in a more sever form of periodontal 
pathology [17]. Pathogenesis of periodontal inflammation 
might involve inhibition of cell death, through the apop-
totic factors, due to the DNA damage by the product of 
catalysis [10, 11] with highest levels activity found at sites 
of chronic inflammation.

We suggest and support [8] that a synthesis of current 
and emerging therapeutic interventions might provide 
the basis for an improved strategy aimed at preventing 
microangiopathy related morbidity with vasculoprotec-
tive properties that is logical and attractive, but requires 
further investigation in oral cavity relation. Future inter-
ventional studies are required to determine whether in-
dividually or simultaneously improving the components 
of the MS will lead to enhancement of microcirculatory 
function. The investigation of a possible relationship be-
tween the inflammatory pathology of periodontal tissues 
and microvascular complications of other organs showed 
that microvascular complications were diagnosed more 
frequently in the presence of a more severe inflamma-
tory pathology of periodontal tissues [17]. Changes in 
cellular component with reducing cells of inflammatory 
origin could prove positive process in oral mucosa that 
is summarize as combination of connective tissue with 
fibroblasts, fibrocytes, histiocytes which have an impor-
tant role in reparation with many studies in literature 
have examined the effect of different method of therapy 
on fibroblast cell growth and reducing of inflammation 
[6,7,18]. Inflammatory process in the oral cavity could 

be characterized by morphological picture with inflam-
matory, degenerative, dyscirculatory changes which are 
accompanied by disturbance of nitric oxide synthase with 
significant changes of it activity [15] and changes in anti-
oxidant balance [16] that also could be used in creation of 
preventive measures.

Conclusions. It is established that metabolic syn-
drome is realized in significant changes in the microcir-
culatory bed of the periodontal, which can underlie the 
pathogenesis of inflammatory changes. Microcirculation 
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced 
specific volume of MCB vessels, thickening of vascular 
walls. Specific density of MCB vessels is changed from 
27.40±8.31 % to 13.16±1.94 % statistically. Growth of 
connective tissue is developed as result of hypoxia with 
presence of collagen fibers in all layers of oral mucosa 
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47±6.38 % to 39.87±5.39 %.
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SUMMARY

INFLUENCE OF METABOLIC SYNDROME ON 
CONDITION OF MICROCIRCULATORY BED OF 
ORAL CAVITY

1Denga O., 2Pyndus T., 3Gargin V., 1Schneider S.

1State Institution «The Institute of Stomatology and Max-
illo-facial Surgery NAMS of Ukraine»; 2Lviv medical in-
stitute; 3Kharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the 
clustering of combination of impaired glucose regulation, 
metabolic disorders accompanied by abdominal obesity, 
hyperglycemia, high blood pressure and dyslipidemia. 
Detection of changes in microcirculatory bed (MCB) of 
oral cavity in metabolic syndrome could be important for 
completion of gap for developing of adequate therapeu-
tical measure for prevention of pathological periodontal 
disorder that was the purpose of our study.

We performed experimental investigation with modu-
lation of MS (on white male rats 1.5-2 months of age) 
during 70 days using a diet in which the oral pork fat was 
daily administered orally (40% of the rat weight), and 
10% fructose ad libitum solution was used also instead 
of drinking water. Obtained specimens of soft tissues of 
the oral cavity were stained with histological and histo-
chemical methods. The microscopic study with statistical 
analysis was performed.

As result of our work it is established that metabolic 
syndrome is realized in significant changes in the micro-
circulatory bed of the periodontal, which can underlie the 
pathogenesis of inflammatory changes. Microcirculation 
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced 
specific volume of MCB vessels, thickening of vascular 
walls. Specific density of MCB vessels is changed from 
27.40±8.31 % to 13.16±1.94 % statistically. Growth of 
connective tissue is developed as result of hypoxia with 
presence of collagen fibers in all layers of oral mucosa 
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47±6.38 % to 39.87±5.39 %.

Keywords: metabolic syndrome, microcirculatory 
bed, oral cavity, histology, experiment.
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Метаболический синдром (МС) можно охаракте-
ризовать как кластеризацию комбинации нарушенной 
регуляции глюкозы, метаболических нарушений, со-
провождающихся абдоминальным ожирением, гипер-
гликемией, высоким кровяным давлением и дислипи-
демией. Выявление изменений в микроциркуляторном 
русле (МЦР) полости рта при МС позволит ликвиди-
ровать пробел в знаниях о патологии пародонта, что 
может быть использовано для разработки адекватных 
терапевтических мероприятий для профилактики па-
тологии пародонта, что и явилось целью данного ис-
следования.

МС моделировали на белых крысах-самцах в 
возрасте 1,5-2 месяцев в течение 70 дней с использо-
ванием диеты, согласно которой крысам перораль-
но вводили свинной жир ежедневно (40% от веса 
крысы), вместо питьевой воды использовали 10% 
раствор фруктозы. Полученные образцы мягких 
тканей ротовой полости окрашивались гистологи-
ческими и гистохимическими методами. Проведено 
микроскопическое исследование со статистическим 
анализом.

Установлено, что МС реализуется значительными 
изменениями в микроциркуляторном слое пародонта, 
что, по всей вероятности, лежит в основе патогенеза 
воспалительных изменений. Нарушения микроцир-
куляции характеризуются значительными измене-
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ниями в микроангиоархитектонике с неравномерным 
кровенаполнением, уменьшением удельного объема 
сосудов МЦР и утолщением сосудистых стенок. Удель-
ная плотность сосудов МЦР изменяется с 27,40±8,31% 
до 13,16±1,94%. В результате гипоксии активизируется 
рост соединительной ткани с преобладанием коллагено-
вых волокон во всех слоях слизистой оболочки полости 
рта. Удельная плотность грубой соединительной ткани 
увеличивается с 21,47±6,38% до 39,87±5,39%.
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metaboluri sindromi (ms) xasiTdeba ro-
gorc glukozis regulaciisa da abdomi-
nuri simsuqniT Tanxvedrili metaboluri 
darRvevebis, hiperglikemiis, maRali arteri-
uli wnevis da dislipidemiis kombinaciebis 
klasterizacia. metaboluri sindromis 
dros piris Rrus mikrocirkulaciur kala-
potSi ganviTarebuli cvlilebebis gamovle-
na SesaZlebels gaxdis aRmoifxvras xarve-
zebi warmodgenebSi parodontis paTologiis 

Sesaxeb, rac SeiZleba gamoyenebul iqnas 
adekvaturi Terapiuli RonisZiebebis Sesa-
muSaveblad parodontis paTologiis pro-
filaqtikisaTvis. sworeT es warmoadgenda 
kvlevis mizans.

avtorebma moaxdines metaboluri sindro-
mis modelireba 1.5-2 Tvis asakis mamr TeTr 
virTagvebze dietis gamoyenebiT 70 dRis 
ganmavlobaSi: yoveldRiurad, peroralurad 
miewodebodaT Roris qoni (sxeulis masis 
40%); xolo sasmeli wylis nacvlad - fruq-
tozas 10%-iani xsnari. piris Rrus rbili 
qsovilebis nimuSebis SeRebva xdeboda his-
tologiuri da histoqimiuri meTodebis gam-
oyenebiT. Catarda mikroskopuli kvleva da 
statistikuri analizi.

dadgenilia, rom metaboluri sindromi 
realizdeba mniSvnelovani cvlilebebiT 
parodontis mikrocirkulaciur kalapotSi, 
rac SeiZleba gaxdes anTebiTi procesebis 
ganviTarebis mizezi. mikrocirkulaciis 
darRvevebi xasiaTdeba sisxlis mimoqce-
vis mniSvnelovani cvlilebebiT, araTanabari 
sisxlsavseobiT, mikrocirkulaciuri sisxl-
ZarRvebis xvedriTi moculobis Semcire-
biT, sisxlZarRvTa kedlis gasqelebiT. 
mikrocirkulaciuri sisxlZarRvebis xve-
driTi moculoba Seicvala 27,40±8,31%-dan 
13,16±1,94%-mde. hipoqsiis Sedegad piris 
Rrus lorwovani garsis yvela SreSi gaaqti-
urda SemaerTebeli qsovilis zrda kolage-
nuri boWkoebis siWarbiT. uxeSi SemaerTebe-
li qsovilis xvedriTi moculoba gaizarda 
21,47±6,38%-dan 39,87±5,39%-mde.
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Invasive ductal carcinoma is the most prevalent type 
amongst other histological types of breast carcinoma, 
which, according to various literature sources, accounts 
for 40-75% of total breast cancer cases [1,3]. In addition, 
it has been shown that treatment and prognosis of the 
disease depends on its clinical, histological and biologi-
cal characteristics: gene expression analysis has revealed 
several different subtypes of invasive ductal carcinoma 
[10]. These subtypes incorporate estrogen receptor (ER) 

negative group, ER – positive group, including luminar 
subtypes A and B, HER2 – positive group and so-called 
normal breast like tumor subtypes. The mentioned sub-
type significantly differs from one another both by prog-
nosis as well as by therapeutic target spectrum [5,11]. 

In this aspect, the group of hormone receptor (ER/PR) 
and HER2 negative tumors evoke special interest; they 
are also called triple-negative tumors and account for 
2-18% of breast cancer [14]. The above mentioned ER/ 


