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ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH HYPOTHYROIDISM
AND CONCOMITANT CHRONIC CHOLECYSTITIS

Prysyazhnyuk 1., 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
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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 —40,142,9 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

Control arou Patients with Patients with hypothyroi-
Indicator _ group. | chronic cholecysti- | dism and chronic cholecysti-
n=20 o .
tis, n=30 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 21,44+0,87
of action/L (N<37) 18,1142 241£2,42 p,=0,004
Alanine aminotransferase, units 1474201 23,0+3,00 22,9+2.,09
of action/l (N<32) o p,=0,04 p,=0,01
. 530,7+14,52
Lactate dehydrogenase, units 378,4+20,04 383,5:23,47 0.<0,0001,
of action/L (N=210-420) !
p,<0,0001
Alkaline phosphatase, units 68.544.35 78,6+4,33 30_(2;63035
: — _ ) ) - 1~ Y l
of action/L (N=42-141) p,=0,04 0,=0,04
Gamma-glutamy| transferase, units 17.020.92 27,8+2,78 28,3+2,72
of action/L (N=10-50) e p,=0,0007 p,=0,002

p, — significance of differences compared with the values in the group of healthy people;
p, — significance of differences compared with rates in patients with chronic cholecystitis

© GMN

31



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

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

. Control group, Patients with chronic Patients W'th hypothyro.@sm
Indicator _ R and chronic cholecystitis,
n=20 cholecystitis, n=30 n=72
171,9+20,08
VEGF, pg/ ml 70,0+6,27 112’7:31052’07 p,=0,0005
P,=2, p,=0,04
12,56+0,63
Endotheliocytes (10%1) 6,50+0,39 9,950,37 p,<0,0001
p1<0,0001 ]b =0.04
2 l

p, — significance of differences compared with the values in the group of healthy people;
p, — significance of differences compared with rates in patients with chronic cholecystitis

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.
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The similar was characterized for the direct bilirubin,
its concentration in the blood negatively correlated with
VEGEF 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.



GEORGIAN MEDICAL NEWS
No 10 (247) 2015

REFERENCES

1. babak O.4., ®aneenxo I'J]., Pponos B.M., Kpyrosa
O.B. Iloka3HUKH CHHAPOMY €HIOT€HHOI ‘“‘MeTaboniqHo1”
IHTOKCHKalii y XBOPHUX Ha HEAJIKOTOJIbHUIN CT€aTOreTaTuT,
MO€THAHNH 3 XPOHIYHUM HEKaJIbKYJIbO3HUM XOJICIUCTH-
TOM, TIPH 3aCTOCYBaHHI KOMOiHOBaHOiI Tepamii. CydacHa
ractpoenTepoioris 2012; 1: 19-24.

2. Bomommu O.1., [pucsokatok B.I1. JInramika 3miH
MOKa3HUKIB MUTOKIHOBOTO MPOQiII0 MiJ BIUIHBOM
KOMILJIEKCHOTO JIIKYBaHHSI XBOPUX HA IHMPO3 NEUIHKH
HEBipyCHOTO MOXOKeHHS. | alIbKuUi TIKapChKHUH BICHIK
2011; 1: 14-17.

3. KaszeBa A.K. OcoOnuBOCTI aHTHOKCHAAHTHOTO CTaHYy
Yy XBOPHUX Ha CYOKTIHIYHUHU TiMOTHPEO3 y MOETHAHHI 3
PEeBMAaTOiTHAM apTPUTOM B aMOyImaTOpHUX ymoBax. [lep-
CIIEKTUBY MeauIuHU Ta 6iomorii 2013; 5(2): 135-138.

4. Kopanenxo O.€., Jluteur O.B. OcobnuBocTi nepediry
TinepTOHIYHOI eHIedanonarii y XBOpUX 3 TIIOTHPEO30M.
VYkpaiacekuii Mmequanuii anpmanax 2011; 14(6): 103.

5. Herpumes H.H., bepxosuu O.A., Bmacos T.JI. u ap.
JlnarHoctuueckas IIEHHOCTh ONPEAETICHUsI JeCKBaMHPO-
BaHHBIX 9H/IOTEIHAIBHBIX KJIETOK B KpoBH. KimmHn4eckas
nmabopatopHas nuaraoctuka 2001; 1: 50-52.

6. Abramova N.O., Pashkovska N.V. Effect of pro197leu
polymorphism of the gene gpx 1 on functional state of
endothelium indices of patients with metabolic syndrome.
Clinical and experimental pathology 2014: 13; Ne 3(49):
5-8.

7. Amir A.F,, Arafat A.K., Doaa S. et al. Elevated liver
enzymes in patients with cholecystitis. Journal of Surgery
2014; 2(3): 3841.

8. Foster R.R. The importance of cellular VEGF bioactivity
in the development of glomerular disease. Nephron Exp
Nephrol. 2009; 113(1): 8-15.

9. Hopkins P.N., Wu L.L., Hunt S.C. et al. Higher serum
bilirubin is associated with decreased risk for early familial
coronary artery disease Arteriosclerosis, Thrombosis, and
Vascular Biology 1996; 16: 250-255.

10. Karmisholt J., Andersen S., Laurberg P. Variation in
thyroid function tests in patients with stable untreated sub-
clinical hypothyroidism. Thyroid 2008; 18: 303-308.

11. Kennedy C.R. What Type of VEGF Do You Need? J
Am Soc Nephrol. 2010; 21: 1410-1412.

12. Schwertner H.A., Jackson W.G., Tolan G. Association
of low serum concentration of bilirubin with increased risk
of coronary artery disease. Clin Chem. 1994; 40:18-23.
13. Singh T.D., Barbhuiya M.A., Gupta S. Quantitative
Assessment of Expression of Lactate Dehydrogenase and
its Isoforms 3 and 4 may Serve as Useful Indicators of
Progression of Gallbladder Cancer: A Pilot Study. Indian
J Clin Biochem. 2011; 26(2): 146-153.

14. Zhou T., Chen X., Li Z. et al. Relationship between
serum bilirubin and left ventricular hypertrophy in pa-
tients with essential hypertension. PLoS One 2015; 10(4):
125-127.

© GMN

SUMMARY

ENDOTHELIAL DYSFUNCTION IN PATIENTS
WITH HYPOTHYROIDISM AND CONCOMITANT
CHRONIC CHOLECYSTITIS

Prysyazhnyuk 1., 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.

PE3IOME

SHJAOTEJJIHAJIBHAS JUCOYHKIUSA Y BOJIb-
HBIX TNITIOTUPEO30M C COITYTCTBYIOIIUM
XPOHUYECKUM XOJIEHUCTUTOM

Hpucsikuiok U.B., [Tamkosckas H.B.

bykosunckuii cocyoapcmeentviti MeOUYUHCKULL YHUBEPCU-
mem, Yepnosyuwl, Yxpauna

HccenenoBana akTMBHOCTh MAPKEPOB SHAOTEINAIBHOM 11C-
(yHKIMM y OONBHBIX THIIOTHPEO30M U COITYTCTBYIOIIUM
XPOHUYECKUM XonenucTutoM. Habmonanocs 3HaunTEIb-
HOE YBEITMUEHUE aKTHBHOCTH JIAKTATAETHIPOT€HAa3bl 1 Iie-
JI09HOM (hocdaTazbl, YTO COMPOBOKIATIOCH IIPOSBICHISIMA
xozecTasa. [lis 5TUX MalMeHTOB CBOMCTBEHHO ITOBBIIICHNE
YPOBHS COCYHCTOTO 9HJIOTENHAIBHOTO (haKTopa pocTa u
YHCJIa SHI0TEIUOIUTOB, YTO CBUIETENIBCTBYET O ITOBBIIICH-
HOU CTETICHH TSHKECTH TUCPYHKINU YHA0TeNus. OOpaTHas
KOPPEISIIUs MEXIy YPOBHEM COCYANCTOTO 3HAOTENNAIIb-
HOTO (haKTOpa POCTa, KOJMUECTBOM HIOTEIHOILUTOB H
KOHIICHTpanuel OMiInpyOnHa yKas3bIBaeT Ha 3alIUTHYIO
ponb OunupyOMHA B MPEIOTBPAIIEHUN PAa3BUTHS JIHC-
(hyHKIMW SHIOTEITHS.
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B3ANMOCBA3b MUKPOAJIBBYMUWHYPUNU U ®YHKIHHUOHAJIBHOI'O COCTOSHUSA
MOYEK C COKPATUTEJBHON CITIOCOBHOCTBIO JIEBOT'O KEJIYIOUKA
Y BOJIBHBIX KAPIUOPEHAJIbBHBIM CUH/IPOMOM

Munacsan A.M., I'aperunsin H.A.

Epesanckuii ecocyoapcmeennulii meouyunckuii ynusepcumem um. M. I'epayu, Apmenus

Xponnueckas 6one3us nouyek (XbII) ormeuaercs y 10-
16% B3pocnoro Hacenenus Aszum, CIIA, ABcTpanuu
u EBporbl, siBIssACh 17100abHOW TPOOIeMOi 31paBo-
oxpanenus [1,3,8,11,12,20], moBbIaeT puck oOmiei
CMEpPTHOCTH M KapJUOBACKYJSPHBIX 3a00JIeBaHUN U
4acTO NPOTPECCUPYET 10 TEPMUHAJIbHOU MOYEYHOU
Henocrarounoctu [11,15]. CormacHo pekoMeHIamusm
KDOQI mpotokonos (2002 r.), XBII onpenensercs kak
MopakeHUe MoYeK, OLIEHNBAEMOe MoTepeil anbOyMuHa 1
CHW)KEHUEM YPOBHS CKOPOCTH KIy0O4YKoBO# (huibrpa-
uuu (CK®), 4yTo NeXHUT B OCHOBE €€ KIACCU(pUKAIUH
Ha ctajuu [12].

B uccnenoBanuax nociaeaHux jet [7,20] onuceiBaeTcs
cBsi3b CK® n anbOyMUHYpPHUU C KIMHUYECKUM HCXOI0M
y 00CIIelyeMbIX, YTO TI03BOJISET ONPENEIUTh TIOPOTOBbIE
BenrmurHbl CK® (<60 mu/Mun/1.73M?) 1 MEUKpOAIbOyMu-
Hypuu (MA - oTHOLIEHHE MOYEBOr0 ajJb0yMHHa K Kpea-
tuHUHY 30-299 Mr/r), KOTOpBIE SBISIOTCS (haKTOpaMu
pHUCKa, MOBBINIAIOIIMMUA CMEPTHOCTh. M30aupoBaHHas
MA 6e3 nonmwxkenuss CK®, usmeHeHus ocajaka MOYH UIN
HaJIM4Us 3200JI€BaHUN C U3MEHEHUEM CTPYKTYPhI TIOUYEK
SIBIISIETCSL €IMHCTBEHHBIM MapKEPOM JUIsl TUATHOCTUKU
XBII, uto, mo nanasim NHANES uccnenosanus (1999-
2004), BeisBisiercst y 90% OOJMBHBIX MEPBOM cTamueit
XBIT u y 87% - co BTOpo# craguei [3]. B ogHOoM u3
KpyInHOMAacIITaOHBIX HcchaenoBanuil [9] mokasana B 27
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pa3 Oosbas BeposTHOCTH nporpeccupoBanusi XbI1 B
TepMUHAIBHYIO cTanuio npu CKO >60 mu/mun/1.73m?
u Hajanunu MA, uro npu 3HaueHusix CKO <60mn/mun
u Bo3pactanuu MA no 80 pa3. [laHHBIE SITHIEMUOIIO-
TMYECKUX HCCIeNOBaHUN ¢ oOcnenoBaHueM Ooiee 65
TBHIC. OOJBHBIX MPUIEPKUBAIOTCA TOUKHU 3peHUSI 0 MA,
Kak o “Onomapkepe” HeOIarompHUsATHOIO HCXOAA Jaxe
y HaIMeHTOB ¢ HOpMalbHOH (yHKuMel nouek [6]. Ilo-
clieiHee MO3BOJISIET MPEANOI0KHUTh, 4To MA cienyeT
BKIIIOYHTH B NEepeueHb OMOMapKepoB, 0003HAYAIOIINX
KaK PHCK pPa3BUTHS, TaK U IIPOrPECCHPOBAHUE PEHATIBHOI
JUCOHYHKINU.

Pemonenuposanue muokapaa npu XbII passuBaercs nox
BIMSIHUEM psifia (GaKTOPOB: Teperpyska AaBICHHEM H
00bEeMOM, aHEeMHUsI, BO3JICHCTBUE psijia TIPECCOPHBIX TOp-
MOHOB [5,16,19]. Pan nokasareneii, onpeaemnsromux cre-
neHb noueuHoit nucdynkuun (CKD, kpeaTHHUH), MOXET
UTPaTh ONPEICICHHYIO POJIb B HAPYIIIEHUH TeMOJMHAMHUKHI
U [IPOrPECCUPOBAHUU CEPACYHON HENOCTATOYHOCTH. JJis
0003HaYeHus: MOA00HOTO B3aWMOBIHUSHUS CEPACYHO-
COCYIMCTON CHCTEMBI U ITOYEK BBEICHO MOHATHE KapHo-
penansHOro cunapoma (KPC), koTopslil moxpasneneH Ha
S THUTIOB B 3aBHCUMOCTH OT HAJIUYHUS OCTPOI/XPOHHYCCKOI
CepJeYHON HEAOCTATOYHOCTH M MEPBUYHOCTH/BTOPUY-
HOCTH BO3SHUKHOBEHHMS MOPAKEHUS Cep/Ila WK MOYEK 110
OTHOIICHHUIO APYT K JIpyTy [14].



