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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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M0 XapaKTepy MOpaKeHHs KOPOHAPHOTO pycia MExay IT-
HUYCCKUMHU Ipynramu, NpeuMylmeCTBEHHO MYIXKCKOI'0O I10J1a,
npoxuparomumu B Kazaxcrane.

ABTOpr HCCIICAOBAHUA CHUTAKOT HeO6XO}1HMbIM IMPOBEACHUE
IMPOCIICKTUBHBIX I/ICCJ'[B)IOBaHI/Iﬁ C nocjaeayrmuM AuHaMu4e-
CKUM HaOIIIOJICHHEM 3a TNallMeHTaMU MOCIIE JIYEHHs C LEIbIo
BBISIBJICHUSI IPUYHMH TOBTOPHBIX KOPOHAPHBIX COOBITHIA.
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TRANSFORMING GROWTH FACTOR AND ARTERIAL STIFFNESS
IN PATIENTS WITH UNCONTROLLED ARTERIAL HYPERTENSION

"Podzolkov V., 'Safronova T., 'Nebieridze N., 'Loriya L., ?*Cherepanov A.

'I.M. Sechenov First Moscow State Medical University (Sechenov University), 2nd Internal Medicine Department
of N.V. Sklifosovsky Institute of Clinical Medicine, *Autonomous non-profit organization of additional education
«Intenational Travel and Education Company (ITEC) language schooly, 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
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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 f1 (TGF-B1), 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-B1 with myocar-
dial [10] and renal [11] remodeling in hypertension. The effect
of TGF-B1 on (pulse wave velocity) PWV has been studied and
hypersecretion of TGF-f1 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-B1 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-B1, 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
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(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-111, atrial fibrillation, diabetes mellitus, chronic kidney
disease with decreased glomerular filtration rate (GFR <60 ml/
min/1,73 m?, 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.

Anamnesis taking, physical examination,
checking for inclusion / exclusion criteria

x
W Examination of patients,

i L J Y
Healthy subyjects. Lack of achievement of target BP Achievement of targer BP figures
Control group figures. Group "UAH" within 1 year. Group "CAH"

-

Re-check for inclusion / exclusion criteria.

kL 4

Determination of plasma concentration

of TGF-P1

L

V& conducting

r

Received data analysis

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-
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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-B1 was performed using the Human TGF-B1 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-B1 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-B1 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) Group II (UAH) Group III
n=80 n=30 (control group) n=30 p
Age, years 55[49;63] 58[56;65] 56,5[48;64] p LILII>0,05
Sex, m/f, % 35/65 33/67 32/68 p LILIIT>0,05
BMI, kg/m2 27[24;32] 30,4[27;32,5] 23,4[20,8;26,7] p LILIII<0,05
Smoking, p L 11 <0,05
yes/no o o o o o o p I, III <0,05
(pers.(%)) 32(39%)/48(61%) 9(31%)/21(69%) 9(30%)/21(70%) p LI 50,05
Duration of hypertension, years 7 [4;11] 9[5;12] - p LII>0,05
AH degree,
1 - -
2 49 (38%) 11 (36%) -
3, (pers. (%)) 31(62%) 19 (64%) p LI>0,05
Myocardial mass, g 165[139;234] 210[165;269] 112[92;112] p LILIII<0,05
p I,I1>0,05
IMT, mm 1[0,9;1] 1[0,9;1] 0,8[0,7;0,9] p I,I11<0,05
p ILIII <0,05
Creatinine p I I1, 0,05
mol/L ’ 93 [89;106] 94 [77;104] 79[75;82] p I, I <0,05
H p IL, 11T <0,05
50
a5
a0
35
iE 30
. T .
o
T
: 1
5
0
1 2 3

1- CAH group, 2 - UAH group, 3 - Control group

Fig. 2. TGF-f1 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-f1 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-B1 de-
pending on the stage of hypertension in CAH patients (p <0,05)
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(Fig. 5). In patients of the UAH group, there were no significant
differences in the level of TGF-B1 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-Bf1 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).
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Fig. 5. Median TGF-f1 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 pmol/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-B1 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-B1 was
significantly higher in the group of UAH patients compared
with CAH patients. The lowest TGF-$1 level was observed in
patients without hypertension. Formerly, Derhaschnig U. [15]
found an increase in TGF-B1 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-B1 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-B1 against
the background of hypertension may be associated with an in-
crease in shear stress or an increase in the level of angioten-
sin I [17]. In our study, the highest TGF-f1 values were also
observed in patients with more severe stages of the disease in

80

the CAH group, in contrast to the UAH group, where there was
no significant difference in TGF-f1 levels depending on the
stage. An uncontrolled course of hypertension contributes to a
significant increase in the pathological cytokine TGF-f1 at an
carlier 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-B1 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-B1,
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-B1 on the CAVI index. There are separate studies
in the course of which the effect of TGF-f1 level on the of the arte-
rial stiffness is investigated in mouse models by measuring PWV
[21]. In general, the relationship between TGF-f1 and TOD is not
limited to the vascular wall. According to the results of regression
analysis in our study, a relationship between TGF-B1 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-B1 in patients with hypertension, especially un-
controlled hypertension, as well as the revealed relationship with
CAVI, makes it possible to use TGF-B1 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-f1 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-f1
and arterial stiffness indices suggests a significant role of
TGF-B1 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

"Podzolkov V., 'Safronova T., 'Nebieridze N., 'Loriya I.,
2Cherepanov A.

[ M. Sechenov First Moscow State Medical University (Sechenov
University), 2nd Internal Medicine Department of N.V. Sklifosovsky
Institute of Clinical Medicine; *Autonomous non-profit organiza-
tion of additional education «Intenational Travel and Education
Company (ITEC) language schooly; Moscow, Russia

The aim of our study was to identify the relationship between
TGF-B1, 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-B1 level.

The TGF-B1 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-B1 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-B1 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-f1
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-f1 and an increase
of arterial stiffness were revealed in patients of the UAH group
in comparison with the other groups. The relationship between
TGF-B1 and arterial stiffness was also found.

Keywords: transforming growth factor 1, CAVI, arterial hy-
pertension, target organ damage, arterial stiffness.

PE3IOME

TPAHC®OPMUPYIOIIUIT ®PAKTOP POCTA U KECT-
KOCTh COCYIMCTOM CTEHKH Y MAIIMEHTOB C
HEKOHTPOJIUPYEMBIM TEYEHUEM APTEPHUAJIb-
HOW T'MNEPTEH3UM

Momszonkos B.H., 'Cadpponosa T.A., 'Heomepumze H.H.,
Ulopust I.)K., 2Yepenanos A.T.

'@IAOY BO Ilepeviit MTMY umenu U.M. Ceuenosa Munzopa-
6a Poccuu (Ceuenoscrkuii Ynueepcumem), xagheopa ¢haxyno-
memckou mepanuu Ne2 Hucmumyma KiuHu4ecko mMeouyunbsl
H.B.Craughocoeckozo; >A6monomnas HeKOMMEPYECKas Opeani-
3ayus dononHumenvHo2o oopasosanus «Intenational Travel and
Education Company (ITEC) wxona uHOCmMpPanHbiX S36IKOEY,
Mocksa, Poccust

Lenblo uccnenoBaHus SBUIOCH ONPENEIUTH B3aHMMOCBS3b
mexay TGF-B1, xecTKoCTbIO COCYAMCTON CTEHKH U MOpake-
HHEM OpPraHOB-MHILECHEH y MAIMEHTOB ¢ HEKOHTPOJIHPYEMbIM
TEUEHHEM apTepUaIbHON THIIEPTEH3UH.

B uccnenoBanne BriroueHo 140 narmentos: 30 GONbHBIX ¢ He-
koHTposupyeMbIM TeuenreM Al (HAT), 80 — ¢ koHTponupyeMbIiM
teueHreM Al (KAI') u 30 - rpynma xoHTposst. Ipynmy KoHTposs
COCTaBWJIM 3I0pPOBbIE HcClieyeMble. Y MAlMEHTOB ONpeieieHa
JKECTKOCTb COCYJMCTOM CTEHKHU NP MOMOLIU CEPACUHO-JIObLKEY-
Horo cocyaucroro uuaekca (CAVI) n yposus TGF-$1.

VYposeub TGF-B1 cocrasun 19,2 [17,2;24,7] ur/mn B rpymnme
KAT. B rpynme HAT - 22,6 [20,6;25,6] Hr/mi1, B rpyIiie KOHTPO-
s - 17,4 [11,8;19,3] ur/mi. MakcuManbHble ¥ MUHHUMAJIbHBIC
3nayeHus unaekcoB CAVI nabmonanuces B rpynmne HAT - 9,2
[8,5;9,9] u rpynne xourposs - 7 [6,5;7,5] (p<0,05), B rpynme
KAT ormeuanoch mpoMmexyTouHoe 3HaueHue nHaexca CAVI -
7,8 [7,0;8,5] (p<0,05). B xo1e KOppeIsIMOHHOTO aHaJIn3a BbI-
siBlIeHa JoctoBepHas cBa3b ypoBHa TGF-f1 ¢ CAVI y naunen-
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MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

toB ¢ AT" (KAT r=0,777; HAT r=0,753; p<0,05). Habmonanacer
3HaynMas pasuuna B ypoBusx TGF-B1 B 3aBucuMoctH OT cra-
muu Al''y nanuentoB ¢ KAI (p<0,05). Io pesynsraram npose-
JICHHOTO OJJHO()AaKTOPHOTO PErPeCCHOHHOIO aHaJIM3a BBISBICHO,
uto y 6onbHbIX Al ¢ Besmunnoit TGF-f1 nanbonee nocroBepHo
B3aUMOJIEHCTBYIOT: Macca Muokapaa (p<0,05), CAVI (p <0,05)
U ypoBeHb kpearuHuHa (p<0,05).

BeusiBneno mossimieHne konuentpaimu TGF-f1 u yBemude-
HHE KECTKOCTU COCYAUCTON CTEHKH y maiueHToB rpymsl HAI B
CpaBHEHHMH C OCTaJbHBIMU IpynnamMu. OOHapy)XeHa B3aUMOCBS3b
mexy nokazaresiMu TGF-B1 1 secTKoCcTH COCyIUCTOH CTEHKH.
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SENSITIVITY TO MECHANICAL PAIN BASED ON SATIETY LEVELS IN WOMEN

Gvasalia T., Kvachadze 1., Giorgobiani T.

Thilisi 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
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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 Thilisi State Medical University Biomedical Research Com-
mittee. The study was conducted in compliance with all require-
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