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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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по характеру поражения коронарного русла между эт-
ническими группами, преимущественно мужского пола, 
проживающими в Казахстане.

Авторы исследования считают необходимым проведение 
проспективных исследований с последующим динамиче-
ским наблюдением за пациентами после лечения с целью 
выявления причин повторных коронарных событий.

reziume 

kompiuteruli tomografiis roli koronaruli 
aTerosklerozis Taviseburebebis gamovlenaSi 
yazaxeTSi mcxovreb sxvadasxva eTnikuri jgufis 
warmomadgenlebSi

2,3e.elSibaeva, 1,2t.dautovi, 2r.raximJanova, 
4m.gutberleti, 2,3d.mardenkizi, 2J.koJaxmetova, 
2,3a.saduakasova

1kardioqirurgiis erovnuli samecniero centri; 
2astanas samedicino universiteti, nur-sultani; 
3yazaxeTis respublikis prezidentis adminis-
traciuli departamentis samedicino centris 
saavadmyofo, nur-sultani, yazaxeTi; 4samedici-
no universiteti, gulis centri, diagnostikisa 
da intervenciuli radiologiis ganyofileba, 
leipcigi, Ggermania

kvlevis mizans warmoadgenda koronaruli sisxl-
ZarRvebis dazianebis Taviseburebebis gamovlena 
da  gulis iSemiuri daavadebis ZiriTadi risk-
faqtorebis korelaciuri kavSiris gansazRvra 

kalciumis indeqsTan yazaxeTSi mcxovreb sxva-
dasxva asakis da sxvadasxva eTnikuri jgufis 
warmomadgenel mamakacebsa da qalebSi.
retrospeqtulad gaanalizebulia 935 pacientis 

avadmyofobis istoria, romelTac  koronaruli 
arteriebis mdgomareobis Sefasebis mizniT Cau-
tarda multispiraluri kompiuteruli tomogra-
fia. pacientebi, eTnikuri kuTvnilebis mixedviT, 
daiyo sam jgufad: yazaxebi (66,9%), rusebi (21,4%) 
da sxva erovnebis warmoamadgenelebi (11,7%). eT-
nikurL jgufebs Soris gamovlinda statisti-
kurad mniSvnelovani gansxvaveba sxeulis masis 
indeqsis (p=0,03), gulmkerdis midamoSi tkivilis 
(p<0,01), statinebis gamoyenebis  (p=0,01) da sisxl-
Si glukozis donis (p<0,01) mixedviT.
kvlevis Sedegebma aCvena, rom koronaruli aTe-

rosklerozis gavrceleba ufro maRalia rusi 
erovnebis mosaxleobaSi yazaxebTan SedarebiT, 
maT Soris - tradiciuli risk-faqtorebis ko-
reqciis Semdegac. mravalfaqtoruli analiziT 
gamovlinda, rom rusul populaciaSi, yazaxebTan 
SedarebiT, 48%-iT ufro maRalia kalciumis in-
deqsis maCveneblebi (OR=1,48; 95%-iani sandoobis 
intervali 0,91–2,40). qros-seqciuri kvleviT yaza-
xeTSi mcxovreb eTnikur jgufebs Soris, upirate-
sad mamakacebSi, gamovlinda statistikurad sar-
wmuno gansxvaveba koronaruli sisxlZarRvebis 
dazianebis xarisxSi. 
ganmeorebiTi koronaruli SemTxvevebis mizeze-

bis gamosavlenad avtorebs mizanSewonilad miaC-
niaT prospeqtuli kvlevebis Catareba mkurnalo-
bis Semdeg pacientebze dakvirvebiT dinamikaSi.

TRANSFORMING GROWTH FACTOR AND ARTERIAL STIFFNESS 
IN PATIENTS WITH UNCONTROLLED ARTERIAL HYPERTENSION 

1Podzolkov V., 1Safronova T., 1Nebieridze N., 1Loriya I., 2Cherepanov A.

1I.M. Sechenov First Moscow State Medical University (Sechenov University), 2nd Internal Medicine Department 
of N.V. Sklifosovsky Institute of Clinical Medicine; 2Autonomous non-profit organization of additional education

 «Intenational Travel and Education Company (ITEC) language school»; Moscow, Russia

Arterial hypertension (AH) remains the leading cause of 
premature death and more than 200 million cases of disability 
worldwide [1]. In hypertensive patients who do not reach the 
target level of blood pressure (BP), accelerated remodeling of 
target organs develops [2], which increases the risk of cardiovas-
cular complications. Arterial stiffness is a proven risk factor for 
cardiovascular complications in hypertension [3]. At the heart of 
vascular wall damage there are two processes - atherosclerosis 
and arteriosclerosis [4]. Numerous studies have shown a rela-
tionship between the degree of arterial stiffness and the presence 
of atherosclerotic lesions [5], but the data on the dependence of 

arteriosclerosis processes on classical risk factors for atheroscle-
rosis is very contradictory [6,7]. In arteriosclerosis, media is af-
fected: elastin degrades, collagen content increases, hyperplasia 
and hypertrophy of smooth muscle cells develop, and they are 
these processes that lead to an increase in arterial stiffness. It is 
known that transforming growth factor β1 (TGF-β1), a pleio-
tropic cytokine, enhances proliferation and growth of smooth 
muscle cells, as well as the accumulation of extracellular matrix 
[8], that is, the processes underlying target organ damage (TOD) 
in hypertension. It is a member of the superfamily of structurally 
related proteins, which includes at least 40 proteins [9]. Some 
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studies have identified the relationship of TGF-β1 with myocar-
dial [10] and renal [11] remodeling in hypertension. The effect 
of TGF-β1 on (pulse wave velocity) PWV has been studied and 
hypersecretion of TGF-β1 has been revealed in violation of the 
elastic properties of arteries in hypertensive patients [11, 12]. 
However, this study did not research the relationship between 
the level of TGF-β1 and the cardio-ankle vascular index (CAVI). 
Today, it is the CAVI index that is the most promising marker 
of vascular lesions [13]. Its advantage is the absence of depen-
dence on the blood pressure level at the time of measurement, 
in contrast to PWV [14]. Moreover, patients with controlled and 
uncontrolled hypertension were not analyzed. The study of the 
influence of new markers of arteriosclerosis and atherosclerosis 
on the remodeling of the vascular wall seems to be very relevant.

The aim of our study was to identify the relationship between 
TGF-β1, arterial stiffness, and target organ damage in patients 
with uncontrolled arterial hypertension (UAH).

Material and methods. The study included 140 patients, 
including 80 patients with controlled hypertension (CAH) and 
30 with uncontrolled hypertension (UAH). 30 patients made up 
the control group. The CAH group included patients receiving 
continuous antihypertensive therapy with target blood pressure 

(BP) values   for at least 1 year. The UAH group included pa-
tients who did not receive sufficient antihypertensive therapy or 
did not adhere to it, as a result of which they did not reach the 
target BP values. The control group consisted of healthy indi-
viduals. The criteria for the inclusion of patients in the study 
were the age of patients from 40 to 70 years old with a verified 
diagnosis of essential arterial hypertension. Criteria for exclu-
sion from the study: refusal of the patient from further participa-
tion in the study, secondary hypertension, chronic heart failure 
stages II-III, atrial fibrillation, diabetes mellitus, chronic kidney 
disease with decreased glomerular filtration rate (GFR <60 ml/
min/1,73 m2; according to the CKD-EPI formula), stenosis of 
the brachiocephalic arteries (BCA) more than 50% according to 
ultrasonography, acute inflammatory diseases and/or exacerba-
tions of chronic inflammatory diseases of the endocrine, respi-
ratory, urinary systems, skin lesions in the area of overlapping 
cuffs, pathology of the venous and arterial channels, diseases 
of the central nervous system, taking psychotropic drugs, acute 
infectious diseases, malignant neoplasms. The study was con-
ducted in accordance with the Declaration of Helsinki on Hu-
man Rights. All patients gave informed consent to participate in 
the study. The study design is shown in Fig. 1.

Fig. 1. The study design 

All patients underwent a general clinical examination, includ-
ing taking anamnesis, physical examination, laboratory and in-
strumental diagnostic methods. Doppler ultrasound (USG) with 
an assessment of the intima-media thickness (IMT) and determi-
nation of the degree of common carotid artery (CCA) stenosis 
was performed using the LOGIQ F6 apparatus (GE Healthcare, 
USA). The study of the diurnal dynamics of blood pressure was 
carried out with a BPLab device (LLC “Petr Telegin”, Russia) 
according to the standard method. Determination of the arterial 
stiffness was performed using the cardio-ankle vascular index 
(CAVI) using the VaSera 1500-N apparatus (FukudaDenshi, 
Japan, 2012) by volumetric sphygmography (VS). The device 
non-invasively measures blood pressure on the upper and lower 
extremities with simultaneous recording of ECG, phonocar-

diogram (PCG), pulse waves of 4 extremities. The study was 
carried out in the supine position. Exercise and smoking were 
eliminated 20 minutes before the start. The cardio-ankle vascu-
lar index (CAVI), systolic and diastolic blood pressure in 4 limbs 
were determined. Determination of the plasma concentration of 
TGF-β1 was performed using the Human TGF-β1 Platinum 
ELISA BMS249 / 4 by ELISA. The results were processed us-
ing the STATISTICA 10.0 software package (StatSoftStatistica 
v10.0). The type of distribution of quantitative traits was ana-
lyzed using Shapiro-Wilk’s W and Kolmogorov-Smirnov tests. 
When describing quantitative indicators with an abnormal distri-
bution, medians with an interquantile range were used. Correla-
tions were calculated by the parametric Pearson method, as well 
as by the nonparametric – Spearman method. When comparing 
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groups to measure the level of significance of differences, Stu-
dent’s T-test and Mann-Whitney U-test were used. The level of 
statistical significance was taken as p<0,05.

Results and discussion. The average age of the patients was 
55 [49; 63] years old for the CAH group, 58 [56; 65] for the 
UAH group and 56,5 [48; 64] for the control group. All subjects 
were comparable in terms of sex, age, duration of AH (Table 1).

Drug therapy in the CAH group included angiotensin-converting 
enzyme inhibitors/angiotensin II receptor blockers - 58,1%, selec-

tive beta-blockers - 39%, thiazide/thiazide-like diuretics - 31%, 
calcium antagonists - 17%, other drugs - 0,8%. Antihypertensive 
therapy was carried out as monotherapy in 33% of patients, com-
bined two-component therapy in 40%, three-component therapy in 
25%, and four-component therapy in 3% of patients.

The TGF-β1 level was maximal in the UAH group and 
amounted to 22,6 [20,6; 25,6] ng/ml, in the CAH group it was 
19,2 [17,2; 24,7] ng/ml. The lowest TGF-β1 value was found in 
the control group, 17,4 [11,8; 19,3] ng/ml (Fig. 2).

Table 1. Clinical characteristics of patients

Index Group I (CAH)
n=80 

Group II (UAH)
 n=30

Group III 
(control group) n=30 p

Age, years 55[49;63] 58[56;65] 56,5[48;64] p I,II,III>0,05
Sex, m/f, % 35/65 33/67 32/68 p I,II,III>0,05
BMI, kg/m2 27[24;32] 30,4[27;32,5] 23,4[20,8;26,7] p I,II,III<0,05

Smoking, 
yes/no

(pers.(%)) 32(39%)/48(61%) 9(31%)/21(69%) 9(30%)/21(70%)

p I, II <0,05
p I, III <0,05
p II,III >0,05

Duration of hypertension, years 7 [4;11] 9[5;12] - p I,II>0,05
AH degree,

1
2

3, (pers. (%))

-
49 (38%)
31(62%)

-
11 (36%)
19 (64%) 

- p I,II>0,05

Myocardial mass, g 165[139;234] 210[165;269] 112[92;112] p I,II,III<0,05

IMT, mm 1[0,9;1] 1[0,9;1] 0,8[0,7;0,9]
p I ,II>0,05
p I ,III<0,05
p II,III <0,05

Creatinine,
 μmol/L 93 [89;106] 94 [77;104] 79[75;82]

p I, II, >0,05
p I, III < 0,05
p II, III <0,05

Fig. 2. TGF-β1 levels in groups

According to VS data, the maximum and minimum values of 
the CAVI indices were observed in the UAH group 9,2 [8,5; 9,9] 
and the control group 7 [6,5; 7,5], respectively (p <0,05), in the 
CAH group there was an intermediate value of the CAVI index 
of 7,8 [7,0; 8,5] (p <0,05). The correlation analysis revealed a 
significant relationship between the TGF-β1 level and CAVI 
for patients with hypertension (CAH r=0,777; UAH r=0,753; 
p<0,05) (Figs. 3 and 4). In the control group, no such relation-
ship was found.

There was a significant difference in the levels of TGF-β1 de-
pending on the stage of hypertension in CAH patients (p <0,05) 

(Fig. 5). In patients of the UAH group, there were no significant 
differences in the level of TGF-β1 at different stages.

According to USG CCA data, there was no significant differ-
ence in IMT between the CAH and UAH groups (p>0,05), and 
in both cases its mean value was higher than normal (>0,9 mm); 
however, the IMT value in the control group was significantly 
lower than in the CAH and UAH groups (p<0,05). Correlation 
analysis revealed the relationship between TGF-β1 and IMT 
only in the group of patients with hypertension (CAH r=0,509; 
UAH r=0,624; p<0,05). The relationship with the degree of 
CCA stenosis was not detected (p>0,05).



80

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Fig. 3. Relationship between CAVI and TGF-β1 in the CAH 
group

Fig. 4. Relationship between CAVI and TGF-β1 in the UAH 
group

Fig. 5. Median TGF-β1 value depending on the stage of hypertension in the CAH and UAH groups

Table 2. Results of the regression model. One-way analysis
Index Beta  Standard error T-value p

Myocardial mass, g 0,53 0,21 2,54 0,02
CAVI 0,70 0,23 3,05 0,009

Creatinine μmol/L 0,35 0,14 1,13 0,02

According to the results of the one-way regression analysis, it 
was revealed that in hypertensive patients with a TGF-β1 value, 
the most significantly correlated are: myocardial mass (MM) 
(p<0,05), CAVI (p<0,05) and creatinine level (p<0,05), Table 2.

The results of our study showed that the level of TGF-β1 was 
significantly higher in the group of UAH patients compared 
with CAH patients. The lowest TGF-β1 level was observed in 
patients without hypertension. Formerly, Derhaschnig U. [15] 
found an increase in TGF-β1 in patients with hypertension, 
in contrast to normotensive patients. Similar results were ob-
tained by B. Li [16], in whose studies the effect of polymor-
phism of genes encoding TGF-β1 on blood pressure was also 
studied, while analysis depending on the achievement of target 
blood pressure values   was not performed in this study. There 
is an opinion that an increase in the level of TGF-β1 against 
the background of hypertension may be associated with an in-
crease in shear stress or an increase in the level of angioten-
sin II [17]. In our study, the highest TGF-β1 values   were also 
observed in patients with more severe stages of the disease in 

the CAH group, in contrast to the UAH group, where there was 
no significant difference in TGF-β1 levels depending on the 
stage. An uncontrolled course of hypertension contributes to a 
significant increase in the pathological cytokine TGF-β1 at an 
earlier stage of the disease. Inevitable changes with prolonged 
increase in blood pressure affect the vascular wall. In the process 
of vascular remodeling, atherosclerosis develops — changes in 
the intima of the vessels and the development of arteriosclerosis 
— changes in the media of the vessels [18]. The positive correla-
tion of TGF-β1 with IMT suggests its connection with changes 
in the vascular media. Probably due to the intensification of the 
accumulation of extracellular matrix and hypertrophy of smooth 
muscle cells in the middle layer of blood vessels, IMT in all 
patients with hypertension [19]. Progression of arteriosclerosis 
leads to an increase of the arterial stiffness - an integral marker 
of cardiovascular disease [20]. In our study, the maximum CAVI 
value was observed in patients with UAH, intermediate - in 
CAH, and minimum - in the control group. Probably, TGF-β1, 
participating in the processes of arteriosclerosis, contributes to 
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an increase of the arterial stiffness in patients with hypertension 
and, to a greater extent, in patients with uncontrolled hypertension. 
In the available literature, we did not find such studies examining 
the effect of TGF-β1 on the CAVI index. There are separate studies 
in the course of which the effect of TGF-β1 level on the of the arte-
rial stiffness is investigated in mouse models by measuring PWV 
[21]. In general, the relationship between TGF-β1 and TOD is not 
limited to the vascular wall. According to the results of regression 
analysis in our study, a relationship between TGF-β1 and (MM) and 
creatinine level was revealed, which reflects changes in other AH 
target organs - the heart and kidneys. Thus, a significant increase 
in the level of TGF-β1 in patients with hypertension, especially un-
controlled hypertension, as well as the revealed relationship with 
CAVI, makes it possible to use TGF-β1 as a probable predictor of 
vascular wall damage in patients with hypertension.

Conclusion. In patients in the UAH group, there was an in-
crease in the concentration of TGF-β1 and an increase of the ar-
terial stiffnes in comparison with patients in the CAH group and 
the control group. The revealed relationship between TGF-β1 
and arterial stiffness indices suggests a significant role of 
TGF-β1 in the development of arteriosclerosis in hypertension.
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SUMMARY

TRANSFORMING GROWTH FACTOR AND ARTERIAL 
STIFFNESS IN PATIENTS WITH UNCONTROLLED AR-
TERIAL HYPERTENSION 

1Podzolkov V., 1Safronova T., 1Nebieridze N., 1Loriya I., 
2Cherepanov A.

1I.M. Sechenov First Moscow State Medical University (Sechenov 
University), 2nd Internal Medicine Department of N.V. Sklifosovsky 
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tion of additional education «Intenational Travel and Education 
Company (ITEC) language school»; Moscow, Russia

The aim of our study was to identify the relationship between 
TGF-β1, arterial stiffness, and target organ damage in patients 
with uncontrolled arterial hypertension (UAH).
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The study included 140 patients with hypertension: 30 people 
with uncontrolled hypertension (UAH), 80 people with con-
trolled hypertension (CAH) and 30 people in the control group. 
All patients underwent determination of arterial stiffness using 
cardio-ankle vascular index (CAVI) and TGF-β1 level.

The TGF-β1 level was 19,2 [17,2; 24,7] ng/ml in the CAH 
group. In the UAH group – 22,6 [20,6; 25,6] ng/ml. In the con-
trol group - 17.4 [11,8; 19,3] ng/ml. The maximum and minimum 
values of the CAVI indices were observed in the group UAH 9,2 
[8,5; 9,9] and control group 7 [6,5; 7,5], respectively (p<0,05), 
in the CAH group there was an intermediate value of the CAVI 
index 7.8 [7,0; 8,5] (p<0,05). The correlation analysis revealed 
a significant relationship between the TGF-β1 level and CAVI 
for patients with hypertension (CAG r=0,777; NAG r=0,753; 
p<0.05). There was a significant difference in the TGF-β1 lev-
els depending on the stage of hypertension in patients CAH (p 
<0,05). According to the results of the one-way regression anal-
ysis, it was revealed that in hypertensive patients with a TGF-β1 
value, the most significant interactions are between myocardial 
mass (MM) (p<0,05), CAVI (p<0,05) and creatinine (p<0,05).

An increase in the concentration of TGF-β1 and an increase 
of arterial stiffness were revealed in patients of the UAH group 
in comparison with the other groups. The relationship between 
TGF-β1 and arterial stiffness was also found.

Keywords: transforming growth factor β1, CAVI, arterial hy-
pertension, target organ damage, arterial stiffness.

РЕЗЮМЕ

ТРАНСФОРМИРУЮЩИЙ ФАКТОР РОСТА И ЖЕСТ-
КОСТЬ СОСУДИСТОЙ СТЕНКИ У ПАЦИЕНТОВ С 
НЕКОНТРОЛИРУЕМЫМ ТЕЧЕНИЕМ АРТЕРИАЛЬ-
НОЙ ГИПЕРТЕНЗИИ

1Подзолков В.И., 1Сафронова Т.А., 1Небиеридзе Н.Н., 
1Лория И.Ж., 2Черепанов А.Г.

1ФГАОУ ВО Первый МГМУ имени И.М. Сеченова Минздра-
ва России (Сеченовский Университет), кафедра факуль-
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зация дополнительного образования «Intenational Travel and 
Education Company (ITEC) школа иностранных языков»; 
Москва, Россия

Целью исследования явилось определить взаимосвязь 
между TGF-β1, жесткостью сосудистой стенки и пораже-
нием органов-мишеней у пациентов с неконтролируемым 
течением артериальной гипертензии.

В исследование включено 140 пациентов: 30 больных с не-
контролируемым течением АГ (НАГ), 80 – с контролируемым 
течением АГ (КАГ) и 30 - группа контроля. Группу контроля 
составили здоровые исследуемые. У пациентов определена 
жесткость сосудистой стенки при помощи сердечно-лодыжеч-
ного сосудистого индекса (СAVI) и уровня TGF-β1. 

Уровень TGF-β1 составил 19,2 [17,2;24,7] нг/мл в группе 
КАГ. В группе НАГ - 22,6 [20,6;25,6] нг/мл, в группе контро-
ля - 17,4 [11,8;19,3] нг/мл. Максимальные и минимальные 
значения индексов СAVI наблюдались в группе НАГ - 9,2 
[8,5;9,9] и группе контроля - 7 [6,5;7,5] (p<0,05), в группе 
КАГ отмечалось промежуточное значение индекса CAVI - 
7,8 [7,0;8,5] (p<0,05). В ходе корреляционного анализа вы-
явлена достоверная связь уровня TGF-β1 с CAVI у пациен-

тов с АГ (КАГ r=0,777; НАГ r=0,753; р<0,05). Наблюдалась 
значимая разница в уровнях TGF-β1 в зависимости от ста-
дии АГ у пациентов с КАГ (p<0,05). По результатам прове-
денного однофакторного регрессионного анализа выявлено, 
что у больных АГ с величиной TGF-β1 наиболее достоверно 
взаимодействуют: масса миокарда (р<0,05), CAVI (р <0,05) 
и уровень креатинина (р<0,05).

Выявлено повышение концентрации TGF-β1 и увеличе-
ние жесткости сосудистой стенки у пациентов группы НАГ в 
сравнении с остальными группами. Обнаружена взаимосвязь 
между показателями TGF-β1 и жесткости сосудистой стенки.

reziume

zrdis matransformirebeli faqtori da sisxl-
ZarRvis kedlis simyare pacientebSi arteriuli 
hipertenziis arakontrolirebadi mimdinareobiT

1v.podzolkovi, 1t.safronova, 1n.nebieriZe, 1i.loria, 
2a.Cerepanovi
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and Education Company (ITEC) ucxo enebis skola"; mos-
kovi, ruseTi

kvlevis mizans warmoadgenda urTierTkavSiris 
gansazRvra zrdis matransformirebel faqtors 
(TGF-β1), sisxlZarRvis kedlis simyaresa da 
samizne organoebis dazianebas Soris pacienteb-
Si arteriuli hipertenziis arakontrolirebadi 
mimdinareobiT.
kvlevaSi CarTuli iyo 140 pacienti: 30 – ara-

kontrolirebadi arteriuli hipertenziiT, 80 
– arteriuli hipertenziis kontrolirebadadi 
mimdinareobiT, 30 – sakontrolo jgufi. sakon-
trolo jgufi Sedgeboda janmrTeli pirebisgan. 
pacientebSi gul-koWis sisxlZarRvovani indeqsis 
(СAVI) da TGF-β1-is donis mixedviT ganisazRvra 
sisxlZarRvis kedlis simyare.

TGF-β1-is donem kontrolirebadi arteriuli hi-
pertenziis jgufSi Seadgina 19,2 [17,2;24,7] ng/ml, ara-
kontrolirebadi arteriuli hipertenziis jguf-
Si – 22,6 [20,6;25,6] ng/ml, sakontrolo jgufSi 
– 17,4 [11,8;19,3] ng/ml. СAVI indeqsis maqsimaluri 
da minimaluri maCveneblebi aRiniSna arakontro-
lirebadi arteriuli hipertenziis jgufSi – 9,2 
[8,5;9,9] da sakontrolo jgufSi – 7 [6,5;7,5] (p<0,05). 
kontrolirebadi arteriuli hipertenziis jguf-
Si aRiniSna СAVI-is saSualo maCvenebeli – 7,8 
[7,0;8,5] (p<0,05). korelaciuri analiziT gamovlin-
da TGF-β1-is donis sarwmuno kavSiri СAVI-Tan pa-
cientebSi arteriuli hipertenziiT (kontroli-
rebadi arteriuli hipertenziis jgufSi – r=0,777; 
arakontrolirebadi arteriuli hipertenziis 
jgufSi – r=0,753; р<0,05). aRiniSna TGF-β1-is donis 
mniSvnelovani gansxvaveba arteriuli hiperten-
ziis stadiaze damokidebulebiT kontrolireba-
di arteriuli hipertenziis jgufSi (p<0,05). Ca-
tarebuli erTfaqtoriani regresiuli analizis 



 
GEORGIAN MEDICAL NEWS  
No 1 (310) 2021

© GMN 83 

Sedegebis mixedviT gamovlinda, rom pacientebSi 
arteriuli hipertenziiT TGF-β1-Tan yvelaze 
sarwmunod urTierTqmedeben: miokardiumis masa 
(р<0,05), СAVI (р<0,05) da kreatininis done (р<0,05).
dadgenilia TGF-β1-is koncentraciis da sisxl-

ZarRvTa kedlis simyaris mateba pacientebSi ara-
kontrolirebadi arteriuli hipertenziiT, sxva 
jgufebTan SedarebiT. aRmoCenilia urTierTkav-
Siri TGF-β1-is maCveneblebsa da sisxlZarRvTa 
kedlis simyares Soris.

SENSITIVITY TO MECHANICAL PAIN BASED ON SATIETY LEVELS IN WOMEN

Gvasalia T., Kvachadze I., Giorgobiani T.

Tbilisi State Medical University, The Department of Physiology, Georgia

According to the definition of the International Association 
for the Study of Pain, pain is subjective and emotional experi-
ence related to actual or potential tissue damage [24,27]. Pain 
is an important protective mechanism, as unpleasant sensation 
is coupled with urgency to cease irritating factor’s action. Re-
cently, gender-associated differences in perception of pain have 
been a subject of a number of studies and they revealed, that 
women tend to have a higher persensitivity and lower thresh-
old to pain [1-3]. Sex differences are caused by several reasons, 
including biological, psychosocial and cultural factors [25,28]. 
For the studies of individual characteristics of pain perception, 
the system of pain modulation plays an important role; systemic 
research data suggests that inhibitory control of diffuse pain is 
weaker in women compared to men [21], and this is accentuated 
by the effect of sex hormones on central and peripheral nocicep-
tive system [10,11] and specificity of endogenous opioid system 
receptor (Miu- and Kappa-) distribution in males and females 
[19]. In addition, the following psychosocial factors that con-
tribute to increased pain sensitivity in women have been identi-
fied [19]: hypervigilance, higher body awareness, more attentive 
monitoring of bodily signals, higher prevalence of anxiety and 
depression, altering serotonin levels in the body. The idea of 
gender-associated differences in pain perception is supported by 
data from several studies [21,27]. In particular, cerebral activa-
tion induced by noxious stimuli was examined using positron-
emission tomography and results indicated that 50°C thermal 
stimulus was evaluated as painful by more women than men 
(P<0.01) [8].

In the research of nociception characteristics and sex dif-
ferences, the importance of ovarian-menstrual cycle should be 
taken into consideration, as the sex hormones act as neuroactive 
steroids [22]. On the one hand estrogen and progesterone are sig-
nificant for analgesia [7,13], on the other hand – attention should 
be paid to antinociceptive effects of aforementioned hormones. 
One study has revealed that estrogen modulates pain during mi-
graines, temporo-mandibular disorder and arthritis [18].

The recent data have shown that in addition to biological and 
psychosocial mechanisms, individual pain perception can be al-
tered by satiety level as well [30]. Some studies confirm that 
there is a relationship between being fed by sucrose and hyperal-
gesia in animals [11], while others show that ketogenic diet can 
be associated with decreased pain sensitivity to thermal stimuli 
[20]. It can be argued that the effect of satiety level on pain per-
ception is mediated by gastrointestinal hormones and endog-
enous opioids. Pharmacological stimulation of kappa-opioid 
receptors decreases stress and promotes analgesia. Accordingly, 
these changes can be inhibited by applying antagonists. Analysis 
of intraduodenal content postprandially identifies the impact of 

food on a person’s mood and behaviour [26]. When food is pres-
ent in stomach and intestines, several polypeptide hormones are 
released into the lumen and in the blood stream. The nature of 
secreted neurotransmitters depends on autonomic nervous sys-
tem and composition of the food. Protein induces gastrin release 
in the antrum of the stomach, while cholecystokinin release is 
being activated by fat content. The synthesis of insulin depends 
on carbohydrates and is mediated by incretin peptides. Both 
cholecystokinin and insulin induce sleepiness postprandially in 
humans and in animals [12]. The mechanism of this relationship 
is not fully established, but it is proposed that the vagus nerve 
afferentation plays an important role – it transmits the signals 
to hypothalamus, which, in turn, stimulates oxytocin secretion. 
Hypothalamus, particularly ventromedial nucleus, is an impor-
tant structure for pain modulation [6]. Oxytocin is associated 
with sedation and it can also be associated with cholecystoki-
nin-related satiety. These alterations cause general relaxation, 
diminish anxiety and, in turn, decrease sensitivity to pain [15]. 
This idea is confirmed by the experiment on rats, which identi-
fied the influence of oxytocin on decreasing stress and anxiety 
[17]. Studies suggest that after eating, cholecystokinin causes 
different behavioral responses (satiety, tranquilization, seda-
tion), but the exact pathway of pain alteration is not established. 
According to some pharmacological experiments, cholecystoki-
nin worsens pain in humans and in rats [19], while other studies 
indicate to cholecystokinin-mediated analgesia. 

In order to investigate, whether food could reduce pain per-
ception or not, a study has been conducted, which aimed to show 
the gender related difference in pain perception during starva-
tion, primary and secondary satiety states [30]. Although, due to 
limited data, objective relationship between pain and food intake 
could not be established and evaluated [30].

Our study aims to assess pain perception induced by mechani-
cal experimental irritation in women during different satiety lev-
els in follicular phase of ovarian-menstrual cycle.

Material and methods. The sample of the study was com-
prised of volunteer students aged 18-23 (women, mean age 19,5, 
standard deviation 2,9).

The main selection criterium for participants was their health 
state; Those without chronic pain, excess body weight (assessed 
by BMI), cardiovascular, respiratory, endocrine, etc. disorders 
were selected for participation in the study. Prior to the start of 
the study, participants were given information about their rights 
– they could refuse taking part in the study at any stage. Accord-
ingly, written informed consents were obtained from every par-
ticipant. All procedures and protocol of the study are approved 
by Tbilisi State Medical University Biomedical Research Com-
mittee. The study was conducted in compliance with all require-


