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COMPARATIVE ANALYSIS OF VITAMIN D CONTENT IN POPULATION OF DIFFERENT
CLIMATIC ZONES OF CARPATHIAN REGION

V.V. Povorozniuk', LV. Pankiv’

Abstract. The adequate vitamin D intake is found only in 19,5 % of inspected habitants of Carpathian region. The
vitamin D deficiency is marked in 135 (80,5 %) and among them severe form is detected in 48 (28,4 %) of the inspected
people. Frequency of vitamin D deficiency depends on a residence and increases with the height above a sea level. 25 (OH)
D level is higher among the ihabitants of low altitude region (27,14+1,26 nmol/l) comparatively with data of middle altitude
region (21,37+1,34 nmol/l) and high altitude region (15,56+1,04 nmol/1).
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Abstract. In present study echocardiographic features
of the cardiovascular system in patients with nonalcoholic
fatty liver disease (NAFLD) of different ages were exam-
ined. Structural and functional parameters of the heart
change in nonalcoholic fatty liver patients with age: a pro-
gressive increase in the size of the left atrium, right ventri-
cle, and decrease of ejection fraction. In young patients the
formation of concentric remodeling and eccentric hypertro-

phy, in elderly patients — development of its concentric
hypertrophy was observed. The above-mentioned requires
timely use of cardio-protective drugs in the treatment of
these patients.

Key words: nonalcoholic fatty liver disease, myocar-
dial remodeling, echocardiography.

Introduction. Recently various researchers pay
attention to the role of NAFLD in the development
and progression of alterations in the cardiovascular
system. Numerous epidemiological studies suggest
an increased incidence of adverse cardiovascular
events in patients with NAFLD as compared with the
general population [2, 8, 11]. E. Ruttmann et al. stud-
ies for 12-year follow-up demonstrated a significant
relationship between increased activity of gamma-
glutamyltransferase in NAFLD patients and cardio-
vascular mortality, even after adjustment of typical
cardiovascular risk factors and normalization of body
mass index [3]. S. Treeprasertsuketal showed that
patients with NAFLD have a higher 10-year risk of
coronary heart disease than an average person in
general population of the same age and gender [10].

Indicators of central hemodynamics in NAFLD
patients are characterized by increase of systolic and
diastolic blood pressure, heart rate, total peripheral
vascular resistance and cardiac output[4, 5]. In re-
sponse to hemodynamic changes structural changes
in the left ventricle occur, including its hypertrophy,
fibrosis of the stroma and dilatation of the heart cavi-
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ties. The afore-mentioned facts are proved by in-
crease of the intra-ventricular septum, left ventricular
posterior wall thickness and left ventricular myocar-
dial mass index [6].

The objective of our study was to examine
echocardiographic features of the cardiovascular
system in patients with NAFLD of different ages.

Materials and methods. To find possible dif-
ferences in the functional and structural parameters
of the heart echocardiographic study of 54 patients
with  NAFLD was conducted. All patients and
healthy individuals were divided by age factor
adopted by the European Regional Office of the
WHO life periods classification (1963). According to
this classification, three groups were determined: 15
patients aged from 20 to 44 years (group I), 22 pa-
tients aged 45 - 59 years (group II) and 17 patients
aged from 60 to 74 years (III group). Among the
examined patients there were 29 males, and 25 fe-
males. The disease duration ranged from 1 to 5
years. The control group consisted of 30 healthy in-
dividuals, which was divided according to the above-
mentioned classification into three subgroups — per
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Table 1

Echocardiographic parameters of the patients with non-alcoholic fatty liver disease and healthy people of different ages (M+m, n, p)
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Note. * — difference is significant as compared with the group of healthy volunteers of proper age (p<0,01); ** — difference is significant as compared with the group of healthy volunteers of proper age
(p<0,05); *** — difference is significant as compared with the 1* group of patients with NAFLD (p<0,01); **** — difference is significant as compared with the 1% group of patients with NAFLD (p<0,05)
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10 people each. Before the examination, all patients
and healthy volunteers gave written informed agree-
ment.

Echocardiographic studies were performed us-
ing the ultrasound diagnostic system "En Visor
HDS" firm Philips Ultrasound System (USA) with
determination of structural and functional parameters
by Asmi MN, Walsh MJ method [1]. Left ventricular
myocardial mass (LVMM) was determined by
R. Devereux and N. Reichek formula modified by
the American Society of Echocardiography [7].

The left ventricular myocardial mass index
(LVMMI) was calculated by the formula:
LVMMI (g/m?) = LVMM / BSA,

where BSA is body surface area (m?).

Left ventricular hypertrophy was diagnosed by
the Guidelines for the management of Arterial Hy-
pertension (2007) [7]. According to this recommen-
dations left ventricular hypertrophy consider increas-
ing LVMMI for men > 125 g/m?, for women > 110
g/m?,

The relative left ventricle wall thickness (RWT)
was calculated by the formula:

RWT = (2 * ventricle posterior wall thickness in

diastole) / EDV

To evaluate the type of left ventricular remodel-
ing A. Ganau et al. classification was used [9].

Statistical analysis of the data was performed to
determine the type of data distribution by comparing
the arithmetic mean, mode and median and by means
of Wilcoxon test. To determine statistical differences
between two independent groups Mann-Whitney test
was used, and between three or more independent
groups — Kruskal-Wallis tests was used.

Results. In patients with NAFLD increase in the
sizes of the heart chambers, beginning from a young
age was found. The left atrium diameter in patients of
the 1% group prevailed to 14,0 % (p<0,01) as com-
pared with the corresponding control group. A similar
pattern was observed in other age groups: in the 2™
group left atrium diameter was 9,9 % (p<0,05) and in
the 3"group — 6,7 % (p<0,05) higher as compared
with those in the corresponding control groups. With
age, the size of the left atrium in the observed pa-
tients also significantly increased (Table 1).

In all age groups of patients with NAFLD a
significant increase in the right ventricle size as com-
pared with the same in healthy volunteers was found:
11,4 % (p<0,01) — in the young patients, 21,4 %
(p<0,01) — in the mature patients and 17,2 %
(p<0,01) — in the elderly patients. Reducing the dif-
ference in the elderly is associated primarily with an
increase in size of the right ventricle in healthy indi-
viduals. Patients of the 2™ and 3™ groups were sig-
nificantly greater relative to similar parameters in the
1* experimental group in 13,8 % (p<0,01) and
12,5 % (p<0,01) respectively.

End systolic left ventricle size in patients with
NAFLD of all age groups was significantly higher as
compared with practically healthy people. In particu-
lar, patients of the 1** experimental group showed an
increase of this parameter in 9,3 % (p<0,01), of the
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2" experimental group — in 17,8 % (p<0,01), of the
3" experimental group — in 8,1 % (p<0,01). End dia-
stolic left ventricular size was significantly higher in
the examined patients as compared with healthy vol-
unteers only in the adult patients, it prevailed 7,8 %
(p<0,01) appropriate benchmarks (Table 1).

Ejection fraction in the examined patients was
reduced in all age groups. In the 1%, 2"and 3"
groups examined ejection fraction was significantly
lower (p<0,05) by 7,2 %, 7,9 % and 5,3 % as com-
pared with the corresponding control values (Table
1).

LVMM increased in patients with NAFLD as
compared with healthy volunteers of appropriate age,
and achieves maximal values in the elderly group. In
patients of the 1% experimental group LVMM was
16,7 % (p<0,01) higher comparing with the respec-
tive group of healthy people. Patients of the 2" and
3" experimental groups showed the prevalence in
this parameter on 29,2 % (p<0,01) and 27,0 %
(p<0,01) respectively. LVMM in patients of the 2™
and 3" groups was higher by 14,2 % (p<0,05) and
20,1 % (p<0,01) respectively, as compared with the
patients of thel® group (Table 1).

A similar tendency was noted for LVMMI,
which increased with age of the observed patients. In
NAFLD patients of the 2™ group LVMMI was on
13,4 % (p<0,01), while in the 3™ group of patients -
already on 31,6 % (p <0,01) higher than in the pa-
tients of the 1%experimental group. It should be
noted that an average LVMMI in adult and elderly
patients were generally higher than standard rates
[7]. LVMMI was the highest in elderly patients and
pointed the rates of 159,45+10,23 g/m’. In healthy
people LVMMI also increased with age, but this
enlargement was slower and lower as compared with
NAFLD patients (Table 1).

Left ventricular geometry type was determined
on the basis of LVMMI and relative thickness of left
ventricle walls comparison. The normal geometric
structure of the left ventricular myocardium was ob-
served in almost half of the patients in the first
group. In '/5 of the patients in this group eccentric
hypertrophy was found, and in three patients — con-
centric hypertrophy. In the second experimental
group patients with eccentric hypertrophy of the
myocardium dominated, which accounted for '/, of
the general quantity of the patients in this group. The
number of patients with concentric remodeling and
concentric hypertrophy accounted for about /5 of the
total population of each. Only two patients in the
second group showed normal geometric structure of
the myocardium. In the third experimental group the
number of patients with concentric hypertrophy of
the myocardium significantly increased which ac-
counted for more than */; of the total number of pa-
tients in this group. Three patients in this group were
diagnosed to have concentric remodeling of the myo-
cardium, two — eccentric left ventricular hypertro-
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phy. Persons with normal left ventricular geometry
in the third experimental group were not found.

Conclusions

Structural and functional parameters of the heart
change in nonalcoholic fatty liver patients with age:
a progressive increase in the size of the left atrium,
right ventricle, and decrease of ejection fraction. In
young patients the formation of concentric remodel-
ing and eccentric hypertrophy, in elderly patients —
development of its concentric hypertrophy was ob-
served. The above-mentioned requires timely use of
cardio-protective drugs in the treatment of these pa-
tients.
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BO3PACTHBIE OCOBEHHOCTHU 3XOKAPANOTPAOUYECKUX ITAPAMETPOB CEPJILIA ¥
BOJIBHBIX C HEAJIKOT'OJIbHOM )KUPOBOM BOJIE3HbIO IEYEHU

B.IL Ilpucaxcuiox

Pe3tome. lccnenoBaHel BO3PACTHBIC M3MEHEHHUS 9XOKApAUOrpaUUecKuX MapaMeTpoB y OONBHBIX HEAIKOTOJIBHON
JKMPOBOI1 00JI€3HBIO IeueHH. B 00ce10BaHHbIX NAalEeHTOB C BO3PACTOM HaOJIIOIAeTCsl M3MEHEHHE CTPYKTYPHBIX M (yHK-
LMOHANBHBIX [TApaMEeTPOB CEepJLa: MPOrpecCUpyollee YBEIHMYCHHE pa3MepoB JICBOTO NPEICepAunsi, IPaBoro Keaymodka,
cHIKeHne (pakuuu BbIOpoca. B HUX Taroke M3MEHSETCS reOMETpHs MHOKapAa JIEBOIO JKEIyJI0uKa, B MOJIOIOM H 3pesioM
BO3pacTe MposBisieTcs] (GOPMUPOBAHMEM KOHIIEHTPHYECKOTO PEMOJICTMPOBAHMS M SKCLEHTPUUECKOH runeprpodum, a y
OOJBHBIX TTOXKIJIOTO BO3PACTa — PA3BUTHEM €r0 KOHIEHTPHUYECKOH rumepTpodun. YKa3aHHOE TpeOyeT CBOCBPEMEHHOTO
MIPUMEHEHHS KapANOIPOTEKTOPHBIX CPEJICTB B KOMIUIEKCHOM JIEYEHHN 3TOT0 KOHTHHTEHTa OOJIBHBIX.

KniodeBble c10Ba: HeanKoronbHas >KUPOBas O0JIE3HB IIEUCHHU, PEMOICIIUPOBAHUS MHOKap/ia, YX0KapAHOT pagus.

BIKOBI OCOBJIMBOCTI EXOKAPAIOTPA®IYHUX TAPAMETPIB CEPLIA Y XBOPUX
HA HEAJIKOT'OJIBHY XKUPOBY XBOPOBY IIEYIHKA

B.IL Ilpucascuiok

Pe3tome. [locmimkeHo BiKOBI 3MiHM eXOoKapAiorpadiyHUX MmapaMeTpiB y XBOPHUX Ha HEAJIKOTOJBbHY JKHPOBY XBOPOOY
nedinky. B 00cTexkeHHX MaIieHTiB 13 BIKOM CIOCTEpIracThes 3MiHa CTPYKTYpHUX Ta (DYHKI[IOHAUIBHHUX ITapaMeTpiB CepIs:
nporpecyrode 30UIBIICHHS PO3MIPIB JIBOr0 HepeacepAs, NPaBoro MUIYHOUKA, 3HIKCHHS (pakuii BUKUIY. Y HUX TaKox
3MIHIOETBCS TEOMETPist MioKap/ia J1iBOro IUIYHOYKa, [0 B MOJIOZOMY Ta 3piJIOMy Billi IPOSIBISETHCS (POPMYBAHHIM KOHIICH-
TPUYHOTO PEMOJENIOBAHHS Ta €KCLEHTPUYHOI rinepTpodil, a y XBOPHX JITHEOIO BiKy — PO3BHTKOM HOT0 KOHLEHTPHYHOL
rineptpo¢ii. 3a3HaueHe BHMarae CBOE€YACHOIO 3aCTOCYBaHHs KapIiONPOTEKTOPHHX 3aC00iB Y KOMIUIEKCHOMY JIiKYBaHHI

[ObOI'0 KOHTUHI'CHTY XBOPHUX.

Ku1ro4oBi ci10Ba: HeankoroiabHa )KUpoBa XBOPOOa MEYiHKH, PEMOICITIOBAHHS MiOKapa, exokapaiorpadis.
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JIEIITUHEMIA TA ITIOKA3ZHUKU BAPIABEJIBHOCTI PUTMY CEPLIA
I ITPOT'HO3 Y XBOPUX HA I'MEPTOHIYHY XBOPOBY 3 O KUPIHHAM

! JIbBiBChKHiT HAL[OHANBHHIT MeHUHHI YHIBepcuTeT iMeri laHmna [aTuisKkoro
2 KoMyHalbHa 8-Ma Michka KiTiHiuHa TiKapHs, M. JIbBiB

Pe3tome. OGcrexxenHst 103 XBopuX Ha TiNepPTOHIUHY
XBOpOOY 3 OXKHPIHHSAM BHSBHJIO 3aJCKHICTh Bif BMiCTY
nenTuHy (rimep-, HOPMO- YM TiMOJICNITHHEMIsT) 0COOIUBOC-
Tell aBTOHOMHOI KapIiOperyJsiiii, eIeKTPUYHOI CHCTOIH

LITYHOUKIB Ta MPOTHO3Y HECHPHSITIUBUX KapIioBaCKyJIsp-
HUX ITOIMN.

KnatouoBi cioBa: sentuH, rinepToHidyHa XBOpoOa,
BapiaGeIbHICTE PUTMY CEepIIsL.

Beryn. XKupoBa TkaHWHA TIPOIYKY€ aJUTIOKIHH,
no sakux BigHocuThes JientuH (JI). Ommcano, 110
rileplIenTHHEMIsl Y TAIi€HTIB 32 YMOB apTepiajabHOI
rineprensii (Al') acomiroeTbes 31 30UTBIIICHASIM 1HAE-
kcy macu tina (IMT), okpyxHocTi Tajii, cucrosiu-
noro (CAT) ta miacroniyaoro (JJAT) aprepiaabHOro
TUCKY, 1HCYJIiHY Ta iHCyJiHOpe3ucTeHTHicTiO [1]. Y
MAIIEHTIB 3 HU3BKUM piBHeM JI Oyma muciimimemis,
BUIIII TOKA3HUKH CUCTEMHOTO 3alajieHHs Ta TuchyH-
kiii egpoTenito [5]. OmpHak npoOaeMi BILIUBY aIdTIO-
KiHIB HA TIOKa3HUKH EJIEKTPUYHOI CTaOIBHOCTI Mio-
Kap/a MpUCBSAYCHI JIAIIe OKpeMi poboTu. Bussienuit
3B'I30K EKCTPACUCTOJII1 3 piBHsIMH JI, JimimiB, Mapke-
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piB 3amaneHHs B 0cCi0 3 miabeTHYHOIO KapaioMiomna-
tito 3 oxupinaaM (OXK)[2]. ¥V xinok 3 OX gocmi-
JoKeHHS BapiabenpHOCTI putMy cepus (BPC) Bcrano-
BUJIO OOEpHEeHI KOopessiii MiK HHU3bKOYaCTOTHUM
koMmroHeHToMm criektpa Low Frequency (LF) Ta JI,
KOe(DiLlIEHTOM CHMITaTO-IIapacCHMIIATHYHOTO OanaHcy
LF/High Frequency ( HF) ta IAT, Toni sik noka3Hu-
KM TIApaCHMITATHYHOTO BIUTUBY KOPEJALINA HE Mai
[9], mokazHuku BPC Oymu 3HIXKEHI Ta IMOB’s3aHi 3
PEHIH-aHTiOTEH3HHOBOIO cHcTeMoro [4]. OmHak Bic-
IepaidbHa JKHpOBAa Maca OOEpHEHO KOopeiroBaia 3
noka3HuKamu cymaproi BPC, a Takok BUCOKOYAcTO-
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