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da mZime metalebiT kontaminaciis gavlenis 
Sefaseba bavSvis zrdis procesze.

SemTxveva-kontrolis tipis kvleva moicav-
da 5 wlamde asakis 112 bavSvs, aqedan sam-
izne jgufs Seadgenda 54  bavSvi, romelTac 
aReniSnebodaT xazovan zrdaSi CamorCena 
(simaRle naklebi iyo -2z qulaze), sakontro-
lo jgufs _ imave asakis 58 bavSvi fizikuri 
ganviTarebis normaluri maCveneblebiT. 
samedicino istoriis, nutriculi statusisa 
da anTropometruli parametrebis maCven-
eblebis SeswavlasTan erTad, gamokvleulia 
Tmis elementuri statusi (28 mikroelementi, 
maT Soris esenciuri elementebi da toqsi-
kuri metalebi) rentgeno-fluorescentuli 
speqtrometriis meTodiT. 

nutriculi istoria jgufebs Soris ar 
gansxvavdeboda erTmaneTisagan, erTaderT 
gamonakliss warmoadgenda sakvebad Tevzis 
gamoyeneba, romelic statistikurad sarw-
munod dabali iyo sakvlev jgufSi (p<0,05). 
kvlevam aCvena, rom, rogorc sakvlev, ise 
sakontrolo jgufSi aRiniSna Zn, Ca, Cu, 
Mn-is deficiti, amave dros jgufebs Soris 
gamovlinda statistikurad sarwmuno gansx-
vaveba: Zn-is deficiti 90% sakvlev da 40% 
sakontrolo jgufSi (p<0,05), Ca deficiti 

62% da 36% (p<0,05), Cu deficiti 50% da 16% 
(p<0,05) da Mn-is deficiti 30% da 6% (p<0,05). 
elementebis darCenili nawilis Semcveloba 
TmaSi (K, S, Cl, Br, Co, Ag,V, Ni, Rb, St, Ba, As, Cd, Zr, 
Sb) iyo normis farglebSi. rkinis deficiti 
gacilebiT maRali iyo sakvlev jgufSi, Tumca 
statistikurad sarwmuno gansxvaveba Catare-
buli kvleviT ar gamovlinda. aRsaniSnavia, 
rom, rogorc sakvlev, ise sakontrolo jguf-
Si aRiniSna mZime metalebiT, gansakuTrebiT 
ki tyviiT kontaminaciis maRali procenti. 
dabali staturis mqone pacientTa 100%-Si ga-
movlinda tyviiT kontaminacia, aqedan 35,8%-Si 
tyviis done aRemateboda minimalur dasaS-
veb zRvars (Pb<5,0 ppm), xolo 64,5%-Si ki _ 
maqsimalurs (Pb≥5,0 ppm). sakontrolo jgufis 
pacinetTa TmaSi tyvia gamovlinda 78%-Si, 
misi done maqsimalur dasaSveb zRvarze 
maRali iyo mxolod 2%-Si.

Sedegebma naTelhyo, rom dabali staturis 
mqone bavSvebSi mkveTradaa gamoxatuli 
elementebis, gansakuTrebiT ki esenciuri 
elementebis deficiti da tyviis siWarbe. 
amrigad, metad mniSvnelovania adreul bavS-
vTa asakSi elementuri statusis da toqsi-
kuri metalebiT kontaminaciis Seswavla 
da aRniSnulis gavlenis Sefaseba bavSvis 
ganviTarebze.

ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH HYPOTHYROIDISM 
AND CONCOMITANT CHRONIC CHOLECYSTITIS

Prysyazhnyuk I., Pashkovska N.

Bukovinian State Medical University, Chernivtsi, Ukraine

Hypothyroidism, especially its subclinical form, is a 
common disorder in which reduced activity of metabolic 
processes in various tissues accurse [10]. Changes in the 
homeostasis in tissues sensitive to thyroid hormones in-
clude carbohydrate, fat and protein metabolism disorders. 
Much attention is paid to the role of endothelial dysfunction 
and mechanisms of cytokine regulation in pathological 
changes of different organs during hypothyroidism [3,4]. 
For the development of endothelial dysfunction increased 
vascular endothelial growth factor (VEGF) plasma level is 
characterized, which promotes the development of nitrogen 
monoxide and prostacyclin stimulating vasodilation [8]. In 
addition, it improves vascular permeability and regulates 

the expression of inflammatory response [11]. Probable 
increase of the VEGF plasma content and endotheliocytes 
number in patients with thyroid homeostasis violation with 
metabolic syndrome was revealed. In particular, statistically 
significant increase VEGF expression and endotheliocytes 
number in venous blood serum simultaneously with in-
creased degree of obesity is found [6]. In turn, violation 
of the endothelium functional state and cytokine-mediated 
mechanisms of inflammation are important components 
in the pathogenesis of chronic cholecystitis (CC) [1]. The 
abovementioned indicates the need for timely detection 
of endothelial disorders in these patients for their further 
therapeutical corrections. 
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The objective of the study was to investigate activity of 
endothelial dysfunction markers in patients with hypothy-
roidism and concomitant chronic cholecystitis.

Material and methods. The study involved 72 patients 
with hypothyroidism and concomitant CC (experimental 
group). To establish the possible effect of hypothyroidism 
on the CC course, 30 patients with CC with normal func-
tional activity of the thyroid gland (comparison group) were 
examined. Control group included 20 healthy individuals. 
The average age of patients of experimental group was 
42,3±2,6 years, comparison group – 46,0±1,6 years, control 
group – 40,1±2,9 years. Gender distribution was analogous 
in all groups. All the participants gave written informed 
consent before the participation in the investigation. Blood 
samples were obtained before meal intake from antecubital 
vein. 5% solution of disodium salt of ethylene diamine 
tetraacetate was embraced as an anticoagulant. 

Biochemical studies were performed on the blood bio-
chemical analyzer “Accent-200” (“Cormay SA”, Poland). 
The biochemical blood analysis included: total bilirubin and 
its fractions concentrations, albumin level, plasma enzyme 
activity (aspartate aminotransferase (AST), alanine amin-
otransferase (ALT), lactate dehydrogenase (LDH), alkaline 
phosphatase (AP), gamma-glutamyl transferase (GGT)).

Endothelial function was investigated by measuring VEGF 
blood level with the help of immunoassay method using 
a set reagents “Vector-Best”. The quantity of circulating 
desquamated endothelial cells was calculated by J. Hla-
dovec method in N.N. Petrishchev et al. modification [2].

To determine the type of data distribution, comparing 
the arithmetic mean, median and mode, and Wilcoxon-
Shapiro test were used. To find out the statistical differ-
ences between two independent groups Mann-Whitney 
test was applied. Correlation analysis was performed 
by Spearman rank order correlation method. Correla-
tion with power r≤0,25 consideresd to be weak, with 
the power 0,25<r<0,75 – medium strength and r≥0,75 
– strong correlation.

Results and their discussion. Patients of both groups 
showed an increased AST activity. However, this increase 
was significant only for patients with hypothyroidism an 
concomitant CC, in which the activity of this enzyme 
by 18,2% (p=0,004) prevailed relevant control indica-
tors (Table 1). ALT activity was significantly higher in 
patients of the experimental and comparison groups by 
55,8% (p=0,01) and 56,5% (p=0,04), compared to the 
specified figures in healthy people. Significant increase 
in the total LDH activity was observed in patients with 
hypothyroidism an concomitant CC, which at 38,4% 
(p<0,0001) and 40,2% (p<0,0001) prevailed mentioned 
values in patients of the comparison group and healthy 
individuals. Results of our study are confirmed by the 
data of other scientists. In particular, Singh T.D. et al. 
established the increased total LDH activity in patients 
with cholelithiasis, chronic cholecystitis and gall blad-
der cancer. Authors pay attention to a particular role of 
LDH 3 and 4 isoforms, which was significantly more 
elevated in patients with gall bladder cancer than in 
patients with cholelithiasis or chronic cholecystitis [13]. 
The AP activity was higher by 14,7% (p=0,04) in CC 

Table 1. Biochemical parameters of blood in the observed patients

Indicator Control group, 
n=20

Patients with 
chronic cholecysti-

tis, n=30

Patients with hypothyroi-
dism and chronic cholecysti-

tis, n=72

Total bilirubin, mkmol/L (N=5,0-20,5) 12,0±1,46 14,4±1,88 11,1±0,67

Direct bilirubin, mkmol/L (N=0,5-5,0) 3,6±0,60 3,8±0,49 2,7±0,21

Albumin, g/L (N=35-50) 44,3±0,57 44,9±0,76 44,7±0,35
Aspartate aminotransferase, units 
of action/L (N<37) 18,1±1,42 24,1±2,42 21,4±0,87

p1=0,004
Alanine aminotransferase, units 
of action/l (N<32) 14,7±2,01 23,0±3,00

p1=0,04
22,9±2,09
p1=0,01

Lactate dehydrogenase, units 
of action/L (N=210-420) 378,4±20,04 383,5±23,47

530,7±14,52
p1<0,0001, 
p2<0,0001

Alkaline phosphatase, units 
of action/L (N=42-141) 68,5±4,35 78,6±4,33

p1 = 0,04

90,2±3,22
p1=0,0002, 

p2=0,04

Gamma-glutamyl transferase, units 
of action/L (N=10-50) 17,0±0,92 27,8±2,78

p1=0,0007
28,3±2,72
p1=0,002

p1 – significance of differences compared with the values in the group of healthy people; 
p2 – significance of differences compared with rates in patients with chronic cholecystitis
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patients compared to healthy people. In patients with 
hypothyroidism and concomitant CC, AP was the high-
est, its activity by 31,7% (p=0,0002) prevailed control 
indicators and by 14,8% (p=0,04) activity of this enzyme 
in the patients of comparison group. The abovemen-
tioned point to increased cholestatis severity in patients 
with CC and decreased activity of thyroid enzymes. In 
patients of both examined groups GGT activity at 63,5% 
(p=0,0007) and 66,5% (p=0,002) prevaleted control val-
ues. Corresponding results are showed by A.F. Amir et 
al, which reported about elevated liver enzymes activity 
in patients with cholecystitis [7].

It is known that the GGT activity increases in blood 
due to reverse reabsorption of bile, that along with in-
creased AP activity indicates the presence of cholestatic 
syndrome in observed patients [2]. These biochemical 
changes were associated with patients complaints on a 
feeling of heaviness in the right subcostal region, pe-
riodical nausea and headaches, poor overall health and 
general weakness.

In patients with hypothyroidism and concomitant CC 
increased VEGF plasma level was observed, which at 2,5 
times (p=0,0005) prevailed its concentration in healthy 
individuals. Also VEGF concentration in patients of the 
experimental group was significantly higher at 53,2% 
(p=0,04) in comparison with patients of comparison group, 
that indicates the increased severity of the endothelium dys-
function in patients with hypothyroidism and concomitant 
CC and point on the particular role of the thyroid hormones 
in disbalance in this injury.

It was also found that the desquamated endotheliocytes 
number was evaluated in patients with combined pathol-
ogy as compared with those in healthy volunteers and 
in patients with CC at 93,2% (p<0,0001) and by 26,2% 
(p=0,04) respectively. 

To compare activity markers of the endothelium dysfunc-
tion and biochemical blood parameters Spearman rank 
order correlation was used. Inverse correlation of middle 
strength between the VEGF plasma concentration and 
total bilirubin level (r=-0,58, p=0,0007) was detected. 

The similar was characterized for the direct bilirubin, 
its concentration in the blood negatively correlated with 
VEGF plasma level (r=-0,59, p=0,0004). Revealed cor-
relation links point to the protective role of bilirubin 
and its fractions in the prevention of the endothelium 
dysfunction development. Mentioned peculiarities are 
conformed by other researches, which postulate a bili-
rubin as cardio and vascular protective agent [9,12,14]. 
P.N. Hopkins et al. [9] investigated that mildly increased 
serum bilirubin is a protective factor reducing the risk 
of coronary artery disease by acting as an antioxidant. 
In the T. Zhou at al. [14] studies was showed that total 
bilirubin level is negatively associated with left ventricle 
mass index in patients with essential hypertension and 
is related with of left ventricle hypertrophy, as a protec-
tive factor. 

The desquamated endotheliocytes number in peripheral 
blood was negatively correlated with the total bilirubin 
level (r=-0,30, p=0,01), but the strength of this correlation 
was weaker compared with similar to VEGF. No statisti-
cally proofed correlation links between desquamated 
endotheliocytes and direct bilirubin were found. Correla-
tion between desquamated endotheliocytes number and 
VEGF plasma level was positive with the middle strength 
(r=0,60, p=0,002). This indicates that despite of quality of 
both mentioned parameters to characterize the endothelium 
function, they cannot be replace on each other and should 
be measured both for better understanding the mechanisms 
and severity its dysfunction.

Conclusions. In patients with hypothyroidism and 
chronic cholecystitis a increased lactate dehydrogenase 
and alkaline phosphatase activity was observed, ac-
companied by the manifestation of cholestasis. In this 
patients increased vascular endothelium growth factor 
plasma level and endotheliocytes number was detected, 
attested the accelerated severity of endothelium dysfunc-
tion. Inverse correlation between the vascular endothe-
lium growth factor plasma concentration, desquamated 
endotheliocytes number in peripheral blood and bilirubin 
level was detected, that points to the protective role of 
bilirubin in the prevention of the endothelium dysfunc-
tion development.

Table 2. Peculitaries of functional state of endothelium indicators in observed patients 

Indicator Control group, 
n=20

Patients with chronic
cholecystitis, n=30

Patients with hypothyroidism 
and chronic cholecystitis,

n=72

VEGF, pg / ml 70,0±6,27 112,2±15,07
p1=0,02

171,9±20,08
p1=0,0005
p2=0,04

Endotheliocytes (104/l) 6,50±0,39 9,95±0,37
p1<0,0001

12,56±0,63
p1<0,0001
p2=0,04

p1 – significance of differences compared with the values in the group of healthy people; 
p2 – significance of differences compared with rates in patients with chronic cholecystitis
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SUMMARY

ENDOTHELIAL DYSFUNCTION IN PATIENTS 
WITH HYPOTHYROIDISM AND CONCOMITANT 
CHRONIC CHOLECYSTITIS

Prysyazhnyuk I., Pashkovska N.

Bukovinian State Medical University, Chernivtsi, 
Ukraine

Activity of endothelial dysfunction markers in patients 
with hypothyroidism and concomitant chronic cholecys-
titis was investigated. In patients with hypothyroidism 
and chronic cholecystitis a increased lactate dehydro-
genase and alkaline phosphatase activity was observed, 
accompanied by the manifestation of cholestasis. In this 
patients increased vascular endothelium growth factor 
plasma level and endotheliocytes number was detected, 
attested the accelerated severity of endothelium dysfunc-
tion. Inverse correlation between the vascular endothe-
lium growth factor plasma concentration, desquamated 
endotheliocytes number in peripheral blood and bilirubin 
level was detected, that points to the protective role of 
bilirubin in the prevention of the endothelium dysfunc-
tion development. 

Keywords: chronic cholecystitis, hypothyroidism, en-
dotheliocytes, vascular endothelial growth factor.

РЕЗЮМЕ

ЭНДОТЕЛИАЛЬНАЯ ДИСФУНКЦИЯ У БОЛЬ-
НЫХ ГИПОТИРЕОЗОМ С СОПУТСТВУЮЩИМ 
ХРОНИЧЕСКИМ ХОЛЕЦИСТИТОМ 

Присяжнюк И.В., Пашковская Н.В.

Буковинский государственный медицинский универси-
тет, Черновцы, Украина

Исследована активность маркеров эндотелиальной дис-
функции у больных гипотиреозом и сопутствующим 
хроническим холециститом. Наблюдалось значитель-
ное увеличение активности лактатдегидрогеназы и ще-
лочной фосфатазы, что сопровождалось проявлениями 
холестаза. Для этих пациентов свойственно повышение 
уровня сосудистого эндотелиального фактора роста и 
числа эндотелиоцитов, что свидетельствует о повышен-
ной степени тяжести дисфункции эндотелия. Обратная 
корреляция между уровнем сосудистого эндотелиаль-
ного фактора роста, количеством эндотелиоцитов и 
концентрацией билирубина указывает на защитную 
роль билирубина в предотвращении развития дис-
функции эндотелия.
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cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

reziume

endoTeluri disfunqcia hipoTerioziT da 
Tanmxlebi qronikuli qolecistitiT avad-
myofebSi

i. prisiaJniuki, n. paSkovskaia

bukovinis saxelmwifo samedicino univer-
siteti, Cernovci, ukraina

gamokvleulia endoTeluri disfunqciis mar-
kerebis aqtivoba hipoTerioziT da Tanmxlebi 

qronikuli qolecistitiT avadmyofebSi. ga-
movlinda laqtathidrogenazas da tute fos-
fotazas mniSvnelovani mateba, qolestazis 
movlenebis TanxlebiT. aseT pacientebs axasi-
aTebs sisxlZarRvovani endoTeluri faqtoris 
donis da endoTeliocitebis ricxvis zrda, rac 
mowmobs endoTeliumis disfunqciis simZimis 
xarisxis matebaze. xolo ZarRvovani endoTe-
luri faqtoris donis zrdas, endoTeliocite-
bis ricxvsa da bilirubinis koncentracias 
Soris ukukorelacia miuTiTebs bilirubinis 
rolze endoTeliumis disfunqciis ganviTare-
bis Tavidan acilebaSi.

ВЗАИМОСВЯЗЬ МИКРОАЛЬБУМИНУРИИ И ФУНКЦИОНАЛЬНОГО СОСТОЯНИЯ 
ПОЧЕК С СОКРАТИТЕЛЬНОЙ СПОСОБНОСТЬЮ ЛЕВОГО ЖЕЛУДОЧКА 

У БОЛЬНЫХ КАРДИОРЕНАЛЬНЫМ СИНДРОМОМ 

Минасян А.М., Гарегинян Н.А.

Ереванский государственный медицинский университет им. М. Гераци, Армения

Хроническая болезнь почек (ХБП) отмечается у 10-
16% взрослого населения Азии, США, Австралии 
и Европы, являясь глобальной проблемой здраво-
охранения [1,3,8,11,12,20], повышает риск общей 
смертности и кардиоваскулярных заболеваний и 
часто прогрессирует до терминальной почечной 
недостаточности [11,15]. Согласно рекомендациям 
KDOQI протоколов (2002 г.), ХБП определяется как 
поражение почек, оцениваемое потерей альбумина и 
снижением уровня скорости клубочковой фильтра-
ции (СКФ), что лежит в основе ее классификации 
на стадии [12].

В исследованиях последних лет [7,20] описывается 
связь СКФ и альбуминурии с клиническим исходом 
у обследуемых, что позволяет определить пороговые 
величины СКФ (<60 мл/мин/1.73м2) и микроальбуми-
нурии (МА - отношение мочевого альбумина к креа-
тинину 30-299 мг/г), которые являются факторами 
риска, повышающими смертность. Изолированная 
МА без понижения СКФ, изменения осадка мочи или 
наличия заболеваний с изменением структуры почек 
является единственным маркером для диагностики 
ХБП, что, по данным NHANES исследования (1999-
2004), выявляется у 90% больных первой стадией 
ХБП и у 87% - со второй стадией [3]. В одном из 
крупномасштабных исследований [9] показана в 27 

раз большая вероятность прогрессирования ХБП в 
терминальную стадию при СКФ >60 мл/мин/1.73м2 
и наличии МА, что при значениях СКФ <60мл/мин 
и возрастании МА до 80 раз. Данные эпидемиоло-
гических исследований с обследованием более 65 
тыс. больных придерживаются точки зрения о МА, 
как о “биомаркере” неблагоприятного исхода даже 
у пациентов с нормальной функцией почек [6]. По-
следнее позволяет предположить, что МА следует 
включить в перечень биомаркеров, обозначающих 
как риск развития, так и прогрессирование ренальной 
дисфункции. 

Ремоделирование миокарда при ХБП развивается под 
влиянием ряда факторов: перегрузка давлением и 
объемом, анемия, воздействие ряда прессорных гор-
монов [5,16,19]. Ряд показателей, определяющих сте-
пень почечной дисфункции (СКФ, креатинин), может 
играть определенную роль в нарушении гемодинамики 
и прогрессировании сердечной недостаточности. Для 
обозначения подобного взаимовлияния сердечно-
сосудистой системы и почек введено понятие кардио-
ренального синдрома (КРС), который подразделен на 
5 типов в зависимости от наличия острой/хронической 
сердечной недостаточности и первичности/вторич-
ности возникновения поражения сердца или почек по 
отношению друг к другу [14]. 


