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THE USE OF TELMISARTAN IN THE TREATMENT OF ARTERIAL
HYPERTENSION WITH OBESITY

The combined course of arterial hypertension (AH) with overweight or abdominal obesity is considered as one of the
most common type of comorbid pathology leading to a significant increase of cardiovascular complications.

Aim. To study the effects of telmisartan on the intracardiac hemodynamics, the functional state of the myocardium, the
lipid and carbohydrate profile in patients with arterial hypertension (AH) and obesity.

Materials and methods. 50 patients with AH of stage Il were examined, they were divided into 2 groups. The first
(main) group consisted of 23 patients with stage II arterial hypertension and the normal body weight. In the second
group (reference group) there were 27 patients, who were diagnosed with AH of stage II and obesity. The diagnosis
was verified using laboratory instrumental methods in accordance with the recommendations of the European Cardio-
logic Society (2013). Obesity was assessed by the body mass index and the waist to the hip ratio. The lipid profile was
determined by the enzymatic method.

Results. It has been found in the study that the level of values of systolic blood pressure (SBP) in hypertensive patients with the
normal body weight treated with telmisartan decreased by 14.5 %, while diastolic blood pressure (DBP) reduced by 11.4 %.
In patients with AH of stage Il having obesity the SBP level also decreased by 13.4 % and DBP - by 11.5 %. In 3 months of treat-
ment the regression dynamics of the end-diastolic and end-systolic dimensions of the heart in the group of patients with-
out obesity led to a significant decrease in these parameters compared to the baseline values. In obese patients these
indicators also decreased; however, they did not reach reliable values. When treating with telmisartan there was a
decrease in lipids in AH patients (total cholesterol (TC)- (5.5 %), cholesterol of low density lipoproteins (LDL) - 6.2 %,
triglycerides (TG) 7.8 %, cholesterol of HDL - by 10.4 % (p <0.05), there were also unreliable changes in AH patients as-
sociated with obesity (total cholesterol - by 5.9 %, LDL - 5.1 %, TG - 8.8 % and increased cholesterol of HDL - by 6.4 %).
After the treatment the indicators of carbohydrate metabolism decreased (glycosylated hemoglobin (HbA1c) by 8.45 %
and 19.17 %, insulin - by 3.2 % and 13.38 % glucose - by 5.65 % and 4.73 %, respectively, in groups).

Conclusions. The study has shown that telmisartan has indirect positive effects on intracardiac hemodynamics due
to decrease of blood pressure both in AH patients having the normal body weight and patients with obesity. The use
of telmisartan as an antihypertensive agent gives a hypolipidemic effect, improves the parameters of the carbohydrate
metabolism in AH patients with the normal body weight and with obesity. These data can be markers for assessing the
effectiveness of hypotensive therapy with telmisartan.
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Xapkiecvkull HayioHabHUU Medu4HUll yHieepcumem

3acTocyBaHHA TeJMicapTaHy B JIiIKyBaHHi apTepia/ibHOI rinepTeHsii 3 0XKUPIHHAM

[loeaHaHui nepebir aprepianbhoi rineprensii (Al') 3 HaAJIMIIKOBOW Macol Tisa a6o 3 a6A0MiHAJIbHUM 0XXKUPIHHIM
PO3IJIAAAI0THCA SIK OJMH 3 Hal6i/1b1I PO3MIOBCIO/XKEHUX BapiaHTIB KOMOp6iiHOI naTo 10Ti], 1[0 IPUBOJUTH /10 3HAYHO-
ro NiJiBUIeHHA YaCTOTH CepLeBO-CYUHHUX YCKIaJHEHb.

MeTo10 po60THU 6y/10 BUBYEHHs ePeKTiB TeJIMicapTaHy Ha BHYTPIlIHbOCEPLEBY reMOAUHAMIKY, QyHKLiOHaJIbHUN
cTaH Miokapza, JinigHuH 1 ByraeBoAHUHN Npodisb y XBOPHUX Ha apTepiasibHY TillepTeH3il0 3 HOpMaIbHOI0 Maco Tija
i apTepianbHoIO rineprensieio (Al') 3 OXXHUpPIiHHAM.

Marepianu Ta metoau. O6ctexxeHo 50 xBopux Ha AT I crazii, siki 6ysnu posnogineni Ha 2 rpynu. [lepuy (ocHOBHY
rpyny), ckjaanu 23 nanieHTH 3 apTepianbpHolo rineprensieo Il ctynens i 3 HopMaabHOIO Macolo Tisa. Jlpyry rpymy (mo-
piBHSIHHS) CKJIau 27 Mali€HTIB, y Akux AiarHoctyBasachk Al Il cT. 3 oxxupiHHaM. [liarHo3 BepudikyBasu 3 BUKOPHUC-
TaHHSM J1a60PATOPHO-IHCTPYMEeHTAJIbHUX MeTO/AIB. O>KHUpPiHHSA OL[iHIOBAJIM 110 iHAEKCY MacH TiJa i criBBiZHOLIEHHIO
06’eMy Tautii 10 06’eMy cTeroH. BusHaueHHs siniJiHOro npodins npoBeseHe GpepMeHTATHBHUM METO/[OM.

PesyabTaTu. Pe3ysbTaTu CBijuaTh, 110 piBeHb «0piCHUX» 3HAUYEeHb CUCTOJIiYHOr0 apTepiasbHoro TUucKy (CAT) y xBo-
pux Ha Al' 3 HOpMaJIbHOIO MAaco0 TiJla NPH BXKUBAHHI TeJMicapTaHy 3HMXKyBaBcd Ha 14,5 %, a giacTosiyHoro - Ha
11,4 %. Y xBopux Ha AT Il cT. 3 oxxupinHsaM piBeHb CAT Takox 3HMKyBaBcs Ha 13,4 % i aiactosiunoro - Ha 11,5 %.
Yepes 3 micaui JlikyBaHHSA JHaMiKa perpecy KiHLeB0O-/1aCTOJIiYHOrO i KiHIIeBO-CUCTOJIIYHOT0 pO3Mipy cepld y rpyni
nauieHTiB 6€3 0XKUPIHHA NPUBOAMJIA 10 JOCTOBIPHOr0 3MeHIIEeHHS IUX TOKa3HUKIB Yy NOPiBHAHHI 3 TOYaTKOBUMHU
3HAYEHHAMHU. Y XBOPUX 3 OXKUPIHHAM Lii IOKa3HUKHU TAKOX 3MEHILYBaJIMCh, IPOTE He JOCATaIN JOCTOBIpHUX 3HaYEHb.
[Ipu siKyBaHHI i3 3aCTOCOBYBaHHSM TeJsIMicapTaHy BiJi6yBa0Ch 3HWXKEeHHS JiNifiB y xBopux Ha Al (3arasibHUH Xo-
nectepuH (XC) - Ha 5,5 %, XC sninonpoTeiniB Hu3bkoi mwinbHocTi (JIMHIL) - Ha 6,2 %, Tpurainepuzis (TI) - Ha 7,8 %
i migBumenns XC JINBIL - va 10,4 % (p < 0,05) Ta HepocToBipHi 3MiHK y xBopux Ha AT 3 oxxupinHam (3XC - Ha 5,9 %,
XC JIMTHIL - Ha 5,1, TT - Ha 8,8 % i nigBuienHs XC JIIIBLI - Ha 6,4 %). [liciisg npoBefeHOro JiKyBaHHS 1ji TOKa3HUKHU
3MeHILyBaJUCh (1iko3unboBaHoro remoryno6iny (HbA1lc) Ha 8,45 % i Ha 19,17 %, iHcyniny - Ha 3,2 % i Ha 13,38 %,
IJII0KO3H — Ha 5,65 % i Ha 4,73 % BiagnoBiAHO no rpynax).
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BucHoBKHU. TesimicapTaH onocepeIKOBaHO MO3UTUBHO BIUIMBAE Ha BHYTPILIHbOCEPLIEBY FeMOJAUHAMIKY 3a paxyHOK
3HWXKEHHH apTepiaJIbHOr0 TUCKY AK y XBOPHUX Ha apTepiaJibHy rinepTeHsito 3 HOpMaJIbHOI Macolo Tija, TakK i 3 0XKHU-
piHHAM. 3acTOCYBaHHS TeJMicapTaHy SIK TiOTeH3WBHOTO 3aX0/y /A€ TinoJinifeMiyHUN edeKT i MOKpalye MOKa3HU-
KU BYIJIEBOJHOTO 06MiHY Y XBOPUX Ha apTepiajbHy rinepTeH3ito K 3 HOpMaJIbHOI Macolo TiJa, TakK i 3 0XKUPiHHAM.
HaBepeHi jaHi MOXKyTb Oy TH Opi€EHTUpPAMHU JJIs1 OLiHKY e(eKTUBHOCTI IPOBeIeHHs TriloTeH3UBHOI Tepamnii TesMicap-
TaHOM.

Kamwouosi caoea: aptepiasibHa rinepTeH3is; 0KUpiHHSA; reMOAMHAMIKa; iniau; TeamicapTad

B. A. KanycmHuk, b. A. llleaecm, I0. A. Kosaséea, A. H. llleaecm, B. B. bpek
Xapvkosckull HAOYUOHANbHbII MeJUYUHCKUL yHUBepcumem
IIpuMeHeHHUe TeJIMMCAapTaHa B JieHeHUM apTepuaIbHON rUNEePTEH3UM C O)KUPEHUEM

CovyeTaHHOE TeyeHHE apTepHaJbHOH runepreHsuu (Al') ¢ U36BITOYHON Maccod TeJsa UM a6AOMUHAIBHBIM OXKHpe-
HUEM PACcCMaTPUBAKOTCS KaK OJIMH U3 HauboJiee paclpoCTPaHEHHbIX BApHAHTOB KOMOPGU/IHOW MaTOJOTHH, IPHUBO-
Jisilllee K 3HAYUTETbHOMY MOBBIIIEHHIO YaCTOThI CEP/IEYHO-COCYAUCTBIX OC0KHEHHH.

Iles1b10 paGoThl 66110 H3yyeHHe 3 PEKTOB TeJIMUCAPTAHA HAa BHYTPUCEPJEYHYI0 reMOJAHHAMUKY, YHKIIHOHAIbHOE
COCTOSIHMe MUOKap/a, TUIUHBIN U yIJIeBOAHBIM NPodUIb y 60/1bHBIX apTepUaTbHON runepTeH3nel ¢ HopMaJbHON
Maccoil Tesia ¥ apTeprasibHOU runepreHsueit (Al') ¢ oxxupeHuem.

Marepuasbl 1 MeToAbl. O6cnenoBano 50 6oabHBIX Al Il cTaguy, KoTopele 6bUTH pas/esieHbl Ha 2 rpynnsl. [lepByio
(ocHOBHY!O rpymnny) cocTaBuIM 23 NaLMeHTa C apTepUalbHOM runepreH3uei I creneHy ¢ HOpMabHOW Maccoi TeJa.
Bropyto rpynmny (cpaBHeHHs) COCTaBUJIM 27 MAlLMEHTOB, y KOTOPbIX AuarHoctuposasack Al Il ¢T. c oxxupeHuem.
JlnarHo3 BepudHLUPOBaAIN C UCNIOIB30BAaHUEM JIAGOPATOPHO-UHCTPYMEHTAJbHBIX MeTOJ0B. O’KMpeHMe OlleHUBaIN
0 UH/EKCY Macchl TeJla U COOTHOIIEHHIO 06'beMa TalluK K 00beMy 6efep. OnpeesieHue JTUNUAHOT0 NpoduIs Npo-
BeJIeHO pepMEeHTATUBHBIM METO/JOM.

Pe3ynbraTsl. lcciiejloBaHNEeM YCTAaHOBJIEHO, YTO YPOBEHb 3HAYEHUH CHCTOJIMYeCcKOro apTepranbHoro JjaBaeHus (CA/L)
y 60sibHBIX Al' ¢ HOpMaJIbHOM Maccoii TeJsia Ipy ynoTpebJIeHUH TeJIMUCcapTaHa CHWKasics Ha 14,5 %, a auacTosinyecko-
ro-Ha 11,4 %. Y 6onbHbix AT Il cT. c oxxupeHueM ypoBeHb CA/] Takke cHkascs Ha 13,4 % W AMACTOJIMYECKOTO — Ha
11,5 %. Yepe3 3 Mecsina JieyeHHs AUHAMUKa perpecca KOHEYHO-AHACTOJNYECKOTO U KOHEYHO-CUCTOJNYECKOT0 pas-
MepPOB Ccep/lia B IpyIlne NalueHToB 6e3 0XKUPEeHUs NPUBO/IMIIA K JJOCTOBEPHOMY yMEHbILIEHHUIO 3THX [T0Ka3aTeJsel o
CPaBHEHMIO C UCXOAHBIMU 3HAaYeHUAMHU. Y GOJIbHBIX C 0)KUPEHHEM 3TH [T0Ka3aTesM TaKXKe YMeHbUIAJINCh, OAHAKO He
JIOCTHTaJIH JJOCTOBEPHBIX 3HAaUYeHHUH. [IpH JIeyeHUH C TPUMEeHEHHEM TeJIMUCAapTaHa IPOUCXO/UIIO0 CHHXKEHHE JIUITH/0B
y 60sbHBIX AT (061uii xosectepuH (XC) - Ha 5,5 %, XC unonpoTtenioB HU3KoM niaotHocTH (JIITHIT) - Ha 6,2 %, Tpu-
rinnepuioB (TT) - Ha 7,8 % v noBbitnenue XC JINBII - Ha 10,4 % (p < 0,05) 1 HefocTOBepHBIe H3MEHEHUS Y 60IbHBIX
AT c oxxupenuem (OXC - Ha 5,9 %, XC JIITHII - Ha 5,1 %, TT - Ha 8,8 % u noBbimienue XC JIIBII - Ha 6,4 %). [Tocsie npo-
BeJIEHHOT 0 JieyeHUsl [TI0Ka3aTeJsIu yIJIeBOJLHOr0o 06MeHa YMEeHbIIANTUCh (IJIMKO3UIMpPOBaHHOro remoryio6uHa (HbAlc)
Ha 8,45 % u 19,17 %, uncyauna - Ha 3,2 % u 13,38 %, rtoko3bl - Ha 5,65 % 1 4,73 % cOOTBETCTBEHHO I10 IPyIIIaM).

BbiBoAb!. TesMUCcapTaH KOCBEHHO TOJIOXKUTEBHO BJIUSAET HAa BHYTPUCEPEYHYIO FeMOJAMHAMHUKY 32 CUET CHKEHUS
apTepHasbHOIO JlaBJeHHUs KaK Y O0JIbHBIX apTepHabHON rMIepTeH3Mel ¢ HOPMaJbHOM Maccol TeJsia, TaK U C 0XKH-
peHueM. [IpuMeHeHHe TeIMUCapTaHa B KaueCTBe IMIIOTEH3UBHOTO CPEJICTBA /IaeT FUIOIUIH/IeMUYeCcKU i 3 deKT u
yJly4lllaeT [10Ka3aTeJsH YIJIeBOJHOT0 00MeHa y O0JIbHBIX apTepHabHOM runepTeH3rel Kak ¢ HOpMaJbHOW MaccoH
TeJIa, TaK U C O)KupeHueM. [IpuBesieHHbIe JaHHbIE MOTYT GbITh OPUEHTHUPAMH /1J1s1 OLleHKH 3P PeKTUBHOCTH IpOBe/ie-
HUS TUIIOTEH3UBHOMW Tepanuy TeJIMHUCAPTAHOM.

Kawueswle cao8a: apTepHaJibHad ruliepTeH3Uusd; O KUPpEeHHUe; reMOJAUHaMUKa; JIMIIUAbI; TeJIMUCAPTaH

urrently, arterial hypertension (AH) in com-

bination with overweight or with abdominal
obesity is considered as one of the most common
type of comorbid pathology leading to a significant
increase of cardiovascular complications [1].

In recent years, the adipose tissue is considered
not only as a depot of lipids, but also as a tissue that has
auto-, para- and endocrine properties. Adipocytes
are a dynamic tissue and always vary, depending on
the genetic and nutritional status of the body [2].
Adipogenesis wedges into the physiological and pa-
thological conditions that need therapeutic correc-
tion.

Preadipocytes are formed from the multipotent
embryonic stem cells of the mesodermal origin, and
then they are converted into adipocytes, chondro-
cytes, osteoblasts or monocytes. Only preadipocytes
suspended in growth under the action of C / EBP1,
ADD1 / SREBP1 proteins can turn into mature adi-
pocytes. Sterol proteins that bind regulatory elements

(SREBP - sterol regulatory element-binding proteins)
and are known as transcriptional modulators of many
numerous genes; they are involved in the metabolism
of cholesterol and fatty acids and in protein coding.
Expression of the factors induced by C/EBP and
C/EBP regulates the expression of PPARY2 [3].
Immature adipocytes, as a result of transcriptional
events, begin to accumulate lipid droplets and hy-
pogeneous and lipolytic enzymes. In addition, ma-
ture adipocytes decree highly specific and too late
differentiation markers, such as leptin, adiponec-
tin, resistin, visfatin, omentin, adipsin, and others.
These molecules not only regulate the metabolism
of lipoproteins and glucose, but also have pro- (lep-
tin and resistin) and anti-inflammatory (adiponec-
tin) properties [4].

PPARY binds and activates many of the genes
that capture and store fatty acids. In numerous expe-
riments its role in the transformation of adipocytes
has been revealed in both in vitro gene expression
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and in vivo target genes in mice, indicating an im-
portant role of PPARY in adipogenesis. Therefore,
PPARY is the main pharmacological target of adi-
pogenesis.

The aim of our work was to study the effects
of telmisartan on the intracardiac hemodynamics,
the functional state of the myocardium, the lipid and
carbohydrate profile in patients with AH and obesity.

Materials and methods

Fifty AH patients with the normal body weight
(NBW) and with obesity included in the study, and
they were divided into 2 groups. The first (main group)
consisted of 23 patients with AH of stage [l and NBW.
In the second group (reference group) there were
27 patients, who were diagnosed with AH of stage
[T and obesity. Telmisartan was administered in the
dose of 40 mg once a day. The average age of the
patients under study was 62.7 + 6.4 years (from 45
to 74 years old); men were 42 % and women - 58 %.
The mean values of systolic blood pressure (SBP) in
the patients were 166.2 + 5.6 mm Hg, while the mean
diastolic blood pressure (DBP) was 97.3 + 2.6 mm Hg.
The heart rate (HR) was 86.7 + 2.4 beats per min.
Chronic heart failure was not higher than AH of
stage II. The study also included 20 people without
signs of hypertension, diabetes and obesity (the heart
rate was within normal limits) as a control group
(their average age was 52.4 years, from 40 to 59 years
old, there were 12 men, and 8 women). Groups were
comparable by gender, age, severity of clinical con-
dition, concomitant pathology.

The criteria for inclusion of patients in the study
were the presence of the clinical signs of hyperten-
sion confirmed by the data of additional methods
of examination. Clinical diagnosis was established
on the basis of the patient’s complaints, anamnesis
of the disease, and data of physical examination.
The diagnosis was verified using laboratory instru-
mental methods in accordance with the recommen-
dations of the European Cardiologic Society (2013).
The following instrumental methods were used: elect-
rocardiography in 12 standard leads in prone po-
sition after 5 minutes of rest; transthoracic echo-
cardiography (Philips HD11XE, USA, according to
the generally accepted Echo-pulse method with the
ultrasound frequency of 7.5 MHz).

TheeExclusion criteria were as follows: patients
with concomitant acute inflammatory, infectious,
oncologic, immune and rheumatologic diseases, AH
patients with the ejection fraction <50 %, anemia,
renal insufficiency, acute heart failure episodes, acute
coronary syndrome within the previous 3 months,
disturbances of rhythm, and conduction, chronic
obstructive pulmonary diseases, occlusive diseases
of the vessels of the lower extremities.

The body weight was assessed by the body mass
index (BMI) recommended by the WHO. The opti-

mal BMI was considered within the range of 18.5-
24.9 kg/m?. The criterion for overweight was BMI of
25-29.9 kg/m?, and for obesity - more than 30.0 kg/m?.
The anthropometric indicator for obesity of stage
was 30.6 + 1.4 kg/m?. In addition to the body weight
and height, the waist to hip ratio was taken into ac-
count; the visceral type of distribution of the fatty
tissue was determined: in women with the waist-
to-hip ratio it was more than 0.85; in men - > 1.0 [5].

The biochemical studies of lipids included de-
termination of total cholesterol (TC), triglycerides
(TG) and cholesterol of high-density lipoproteins
(HDL) in the plasma by the enzymatic method us-
ing DIAKON-DS sets (Russia).

The content of cholesterol of LDL was calcu-
lated according to the formula: cholesterol of LDL
(mmol/L) = TC: 2.2. The level of cholesterol of HDL
was calculated by the difference between TC and
the remaining lipoprotein fractions. The atheroge-
nic index (AI) was calculated according to the for-
mula: Al = (TC - cholesterol of HDL): cholesterol of
HDL. The normal limits were selected by the crite-
ria most often used in clinical and epidemiological
studies [6].

The work was carried out in accordance with
the requirements of the Helsinki Declaration of the
World Medical Association, the Charter of Ukrainian
Association of Bioethics and standards GCP (1992),
in accordance with the requirements and standards
of ICH GCP (2002) pursuant to the provisions on
ethics of the Ministry of Health of Ukraine No. 66
dated 13.02.2006. All patients expressed their in-
formed consent for participation in the study and
were fully aware of the methods and scope of the
study.

Since the quantitative variables in all compared
groups were close to the normal probability distribu-
tion, parametric methods were used. The critical value
of the significance level p was 0.05. Qualitative and
quantitative indicators were assessed using absolute
and relative (percentage) frequencies. The central
pattern and variability of quantitative indicators were
calculated by bringing the arithmetic mean value
(M) and standard deviation (m); the results were
presented in the form of: M + m. The statistical hy-
pothesis concerning the absence of difference be-
tween two comparable groups was tested using sui-
table Student’s test (for dependent or independent
samples). Mathematical calculations were carried
out in SOFA Statistics.

Results and discussion

The analysis of 3-month treatment with angio-
tensin Il receptor inhibitor telmisartan showed that
the level of values of systolic blood pressure (SBP)
(Tab.) in AH patients with NBW decreased by 14.5 %
(p < 0.05), while diastolic blood pressure reduced
by 11.4 % (p < 0.05). In patients with AH of stage 11
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Table
The changes in the cardiac hemodynamic, lipid and carbohydrate metabolism
in hypertensive patients with the normal body weight and with obesity
when treating with telmisartan
AH with the normal body weight AH with obesity
Indicators COT:SI %?Up (n=23) (n=27)
before treatment | after treatment | before treatment | after treatment

Systolic BP 121.5+4.3 154.8+5.6 132.3+4.5% 163.7+5.8 141.7+4.6*
Diastolic BP 75.612.4 95.3+3.7 84.4+2.7 98.6+3.6 87.3£3.1%
ESD, cm 3.8+0.02 4.38+0.12# 4.17+0.08* 4.43+0.13 4.19+1.1
EDD, cm 5.0+0.02 5.44+0.11# 5.19+0.12* 5.67+0.12 5.45+.11
ESV, mi 62.3+1.5 84.17+2.3 77.4+3.5*% 92.54+3.1 86.4+3.6
EDV, ml 132.4+2.3 168.76x5.6 157.4+5.3% 184.48+6.2 171.616.3
TLVPW, cm 0.98+0.02 1.46+0.03 1.41+0.02*% 1.48+0.03 1.43+0.02
IST, cm 0.91+0.02 1.47+0.03 1.39+0.02* 1.49+0.04 1.42+0.03
EF, % 65.7£1.7 60.3£0.9 62.2+1.3 59.7+0.8 61.5+1.1
LA, cm 3.6x0.2 4.32+0.3 4.1+0.2 4.4+0.3 4.2+0.2
TC, mmol/L 4.61+0.07 5.69+0.17 5.38+0.12* 5.93+0.21 5.58+0.16
Cholesterol of 2.78+0.07 4.0620.13 3.81+0.11* 4.33£0.19 4.11+0.14
LDL, mmol/L

Cholesterol of 1.51£0.04 0.9620.02 1.0620.03* 0.78+0.02 0.83+0.03
HDL, mmol/L

TG, mmol/L; 1.68+0.06 2.04+0.08 1.88+0.09 2.17+0.13 1.98+0.07
HbA1c, % 4.57+0.51 5.04+0.49 4.62+0.48 5.94+0.53 476047
Insulin, pU/ml 7.94+0.43 8.73+0.29 8.45+0.24 9.87+0.36 8.55+0.23
Glucose, mmol/I 4.49+0.11 4.78+0.13 4.51+0.11 5.29+0.12 5.04+0.09

Notes:
1) # - p < 0.05 compared to the control group;

2) * - p < 0.05 compared to the group of patients before treatment.

having obesity the SBP level also decreased by
13.4 % (p < 0.05), and DBP - by 11.5 % (p < 0.05).
When assessing the effects of telmisartan on the
level of blood pressure depending on the type of
remodeling of the lungs a significant antihyperten-
sive effect was observed in all variants of the lung
geometry.

In patients with AH of stage Il with NBW and
with concomitant obesity the larger sizes of the left
ventricular cavity were observed: left ventricular
end-systolic dimension (LVESD) and left ventricular
end-diastolic dimension (LVEDD) (p < 0.05). In 3 months
of treatment the regression dynamics of the LVEDD
(by 4.6 %) and LVESD (by 4.8 %) of the heart in the
group of patients without obesity led to a signifi-
cant decrease in these parameters compared to the
baseline values (p < 0.05). In obese patients these
indicators also decreased; however, they did not reach
reliable values. This indicates a significant decrease
in the ventricular preload and ventricular afterload
during treatment with telmisartan.

The left ventricular wall thickness reduction was
observed in patients without obesity, which remained
reliable in compared to the group with obesity.

Changes in the myocardial walls among all patients
from clinical groups occurred mainly due to a de-
crease in the interventricular septum thickness (IST)
by 5.5 % and to a lesser extent - the thickness of
the left ventricular posterior wall in diastole (TLVPW)
by 3.4 % under the action of treatment. In obese
patients the decrease in these indicators was not
reliable. This may indicate that in patients with obe-
sity the pathological process is more pronounced
and the antihypertensive therapy in these patients
does not lead to a significant change in the process-
es of fibrous remodeling of the myocardium.
Positive changes were presented by improvement
of the functional state of the myocardium and the
left atrium offload when treating with telmisartan.
Therefore, in patients from both groups (AH with
NBW and with obesity) the left ventricular ejection
fraction increased by 3.15 % and by 3.01 %, and the
diameter of the left atrium decreased by 5.1 % and
by 4.5 %, respectively. The similar changes occurred
with the end-systolic and end-diastolic volume.
The analysis of the lipid plasma spectrum of the
blood in AH patients with NBM and with obesity
showed a significant increased level of TC by 23.4 %
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(p < 0.05), TG - by 21.4 % (p < 0.05), cholesterol
of LDL - by 46.04 % and decrease in cholesterol
of HDL by 36.4 % compared to the control group.
The similar changes were noted in the group of AH
with obesity. TC increased by 28.6 % (p < 0.05),
cholesterol of LDL - by 55.7 % (p < 0.05), TG by
29.2 % (p < 0.05), while cholesterol of HDL de-
creased by 51.6 % (p < 0.05) compared to the con-
trol group. These changes indicate a decrease in the
cholesterol-acceptor properties of cholesterol of HDL,
which manifests itself by their acidification modi-
fication and accumulation of cholesterol in cell
membranes.

There were no significant differences between
the indicators of the lipid blood spectrum in both
AH groups with and without obesity, but there was
atendency for increasing atherogenic lipoproteins and
decreasing antiatherogenic lipoproteins. These chan-
ges are due to the active process of transferring cho-
lesterol esters from HDL to LDL in exchange for TG
under conditions of hypertriglyceridemia.

When treating with telmisartan there was a
decrease in lipids in AH patients with NBW: TC -
by 5.5 % (p < 0.05), cholesterol of LDL - by 6.2 %
(p<0.05), TG-by 7.8 % (p > 0.1) and an increase
in cholesterol of HDL - by 10.4 % (p <0.05), there
were also unreliable changes in AH patients asso-
ciated with obesity: TC - by 5.9 % (p > 0.1), cho-
lesterol of LDL - by 5.1 % (p > 0.1), TG - by 8.8 %
(p > 0.1), and increased cholesterol of HDL - by
6.4 % (p > 0.1). Such data underline that, possibly,
telmisartan increased the effect of hypolipidemic
agents more in AH patients with NBM and less in
AH patients with obesity.

Indicators of carbohydrate metabolism were in-
creased compared to the control before treatment
(glycosylated hemoglobin (HbA1c) - by 10.28 % and
29.98 %, insulin by - 9.95 % and 24.3 %, glucose -
by 0.5 % and 17.8 %, respectively). After the treat-
ment these indicators decreased (HbAlc - by 8.45 %
and 19.17 %, insulin - by 3.2 % and 13.38 % glu-
cose - by 5.65 % and 4.73 %, respectively, in groups).

Currently, there are three independent classes
of targets in adipocytes that are suitable for thera-
peutic interventions in obesity and diabetes: adipo-
kines, modulators of hormonal sensitivity and en-
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zymes involved in preservation of lipids. The second
class has already been approved as the main target
for PPARY agonists, a class of antidiabetic drugs
(thiazolidinediones) that increase insulin sensitivity.
However, these drugs have side effects in the form
of the weight gain, edema and heart failure [7].

The angiotensin I receptors blockers of the first
type (sartans) can neutralize the effect of PPARY
activation on the weight gain and, in parallel, main-
tain a positive metabolic effect. At the same time,
the sensitivity of the tissue to insulin increases.
Sartanes also selectively block receptors ATR1, and
it leads to stimulation of angiotensin II receptors of
the second type (ATR2 and PPARY) [8]. The stimu-
lation of these receptors is accompanied with hypo-
lipidemic effects of sartans (TC, TG, LDL, and high-
density lipoproteinemia). Furthermore, they reduce
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pression of adiponectin, which increases the tis-
sue sensitivity to insulin. Telmisartan reduces the
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increases glucose tolerance [9].

The study of telmisartan effects on the functio-
nal state of the myocardium and intracardiac hemo-
dynamics, the lipid and carbohydrate metabolism
shows its high efficacy. This is probably due to a
decrease in the left ventricular hypertrophy, and
improvement of the elastic properties of the myo-
cardium as a result of the indirect effect through
reducing blood pressure and the effect of choleste-
rol, TG on the metabolism. The results obtained can
be taken into account when assessing the effective-
ness of telmisartan in AH treatment.

CONCLUSIONS

1. Telmisartan has an indirect positive impact
on intracardiac hemodynamics by reducing blood
pressure in AH patients with NBW and with obe-
sity.

2. The use of telmisartan as an antihypertensive
agent gives a hypolipidemic effect in AH patients
with NBW and with obesity.

3. When treating with telmisartan there is nor-
malization of the carbohydrate metabolism (glyco-
sylated hemoglobin, glucose and insulin).
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