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Pe3rome

We investigated children with primary arterial hypertension (PAH) from the
Transcarpathian region of Ukraine (68 children, middle age 14.68 £ 0.84 years). In
patients with arterial hypertension which PAH debuted in adolescence and have
changes in lipid profile are formed pathological process in two ways: first way
presented increase in total cholesterol associated with lower high-density
lipoprotein (HDL) cholesterol indicators, and other is an increase in triglycerides
with decreased levels of HDL cholesterol, according to data of M.M. Korenev et
al. (2010, 2011). These changes in lipid profile is prognostically unfavorable signs
of atherosclerosis which developed in the patients (1st way), in others —
development of the metabolic syndrome in the young age (14-15 years), which we
observed in our research. Our data are also relevant tendency. In children with
PAH increase triglyceride levels (1.96 = 0.04 mmol/l) associated with significant
decrease in HDL cholesterol fraction (1.20 + 0.31 mmol/l) which predicts
development of the metabolic syndrome in the young age.

Mu gocnipKyBaiy JUTSYMI KOHTUHTEHT 3aKapraTChKoi 00J1acTi 3 MEPBUHHOIO
aprepianbHoio rineptensieio (ITAIY) (68 gou., cepenniii Bik — 14,68 + 0,84 poky).
VY Tux XBopHX 3 apTepiaibHOIO rinepreHsieto, y skux [TAI" nebrotyBana B
N1JUTITKOBOMY Billi, CHOCTEPITalOThCs 3MIHU B JTIMIAHOMY CHEKTPI 1 MaTOJOTTYHHMA
npoiiec popmyeTbest y ABOX HampsiMkax. [lepruii miisix mpeactaBaeHui
301IBIIEHHSM PIBHS 3araJIbHOTO XOJIECTEPUHY 3 OUTBII HU3bKUMHU OKa3HUKAMU
dpaxiii xonectepuny JinonpoteiniB Bucokoi miasHocTi (JITIBIL). [Tpu apyromy
NUISAXY MABUIICHHS PIBHS TPUTIIIIEPHUIIB ACOIIIOETHCS 31 3HIKCHHSIM PiBHS
dpaxuii xonecrepuny JIIBI, 3rigxno 3 nanumu M.M. Kopenesa i criiBast. (2010,
2011). i 3MiHU B TIOIAHOMY CHEKTP1 € MPOrHOCTUYHO HECTIPUATIUBUMH IS
PO3BUTKY aTepockieposy (1-i nuisix po3BUTKY), Y AITEH 13 2-M ILIAXOM
dhopMyBaHHS MATOJIOTTYHOTO MPOIIECY OUYIKYETHCS PO3BUTOK META00JIIYHOTO
CUHIpOMY B MoJiofiomy Billi (14—15 pokiB), 1110 1 BIJ3HAYEHO B HAIIIOMY
nociipkerHl. Y gitedt 13 IIAI migBuienss pius tpuriinepuais (1,96 + 0,04
MMOJIb/JT) acOIliiOBaHe 31 3HAUYHUM 3HMKEHHSIM (pakilii xonectepuny JITIBII]
(1,20 £ 0,31 MMOIB/1T), 11O BIJMOBIAAE MPOrHO3Y PO3BUTKY META0OIIYHOTO
CHUHJIPOMY B MOJIOZIOMY BIiIIl.



Mg rccneoBany IETCKUM KOHTHHTEHT 3aKaphaTcKOM 00JacTH ¢ IEPBUYHOM
aptepuanbHoi runeprensueit (ITAIY) (68 yen., cpennuii Bo3pact — 14,68 + 0,84
roja). Y tex O0JbHBIX C apTepuaIbHON runepTeH3uei, y Kotopsix [TAT
Ne0I0THpOBaJa B MOAPOCTKOBOM BO3pacTe, HAOJI01at0TCsl U3MEHEHUS B JIUIIUTHOM
CIEKTPE M MaTOJOTUYECKUI Mpoliecc GOPMUPYETCS B IBYX HAIIPABJICHUSIX.
[lepBblil MyTh MpEACTABICH YBEIUYCHUEM YPOBHS 00ILET0 X0JiecTeprHa ¢ Oosee
HU3KUMU MTOKa3aTeNaMH (PpaKIuu XO0JIeCTepUHa JUTOMPOTENI0B BHICOKON
rmiotHoctd (JIIIBIT). Ilpy BTOpOM IyTH NOBBIIIEHUE YPOBHS TPUTIIMLIEPUIOB
aCCOIMHUPYETCS CO CHIDKeHUEM ypoBHs ¢pakiuu xonectepura JIIBII, cormacao
nanabiM M.M. KopeneBa u coant. (2010, 2011). DTu usmMeHeHus B IUIUIHOM
CIIEKTpE SIBJISIFOTCSI IPOTHOCTUYECKU HEOIaronpusiTHBIMU J1JI pa3BUTHS
aTepockiieposa (1-i myTh pa3BuTHs), y AeTeil co 2-M myTeM (OpMHUPOBAHUS
MATOJIOTMYECKOTO MPOIECCA OKUIAETCS pa3BUTHE META00JINYECKOTO CUHIPOMA B
MoJi071oM Bo3pacte (14—15 eT), 4To U MpenCcTaBIeHO B HAIIIEM HCCIIEIOBAaHUU. Y
neteit ¢ [IAT noBbienue yposHs TpuriauiepuioB (1,96 + 0,04 MMob/m)
aCCOIIMMPOBAHO CO 3HAUYUTEILHBIM CHIDKEHHEM (pakiuu xonectepuna JIIBII
(1,20 £0,31 MMOJIB/JT), UTO COOTBETCTBYET IMIPOTHO3Y PA3BUTHUS METAOOINIECKOTO
CHUHJpOMa B MOJIOJIOM BO3pACTE.
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JITH, TIEPBUHHA apTepiajibHa TIIEPTEeH31s, MapaMeTpH NOPYIIEHb TOMEOCTAa3y.

JIETH, IEPBUYHAS apTepUAIIbHAS TUIIEPTEH3US, TAPAMETPBI HAPYIIEHUM
rOMeOCTa3a.

Crartbs ony0jaukoBaHa Ha ¢. 39-42
Introduction

Primary arterial hypertension (PAH) comprises 90-95 % of the arterial
hypertension in children. 66.0 % of people with hypertension have atherogenic
changes in lipid profile, characterized by increased levels of total cholesterol,
triglycerides, and have parallel decrease in fractions of antiatherogenic high-
density lipoprotein (HDL) cholesterol. Arterial hypertension in the children is
characterized by a large prevalence, has not only medical importance, but also
social role. This disease is a major cause of morbidity and mortality of the adult
population [1-3].

The Aim. To investigate the presentation parameters of children with PAH based
on the study of levels of homeostasis and their correlation.

Materials and Methods

Clinical characteristic, laboratory study (clinical and biochemical blood tests,
ELISA contents of interleukins 1, 6 in the blood serum), determining levels of
hormones T4, thyroid-stimulating hormone (TSH), micro- and macroelements



(phosphorus, potassium, calcium, sodium and chlorine) in the blood serum,
statistics methods.

Results

We investigated children with PAH from Transcarpathian region (68 children,
middle age 14.68 + 0.84 years). The control group consisted of 30 healthy children,
middle age 13.52 + 0.22 years. We considered cli—nical manifestations of PAH in
children.

Particularly representational signs in children with PAH were: palpitation (43.59 +
5.65 %), headache (increased to the end of the day) (30.77 £ 5.26 %), pain in the
heart area of short duration (28.21 + 5.13 %), dizziness (orthostatic) (26.92 + 5.05
%), as can be seen from Table 1.

We obtained the following data in the study of blood pressure (BP) in the children
with PAH (Table 2).

SBP parameters significantly differed in studied children (125.12 = 0.73 mmHg to
114.73 £ 0.58 mmHg, p <0.05). Systolic hypertension 3-8 times prevails over
diastolic in children according to the literature data. The prevalence of systolic
hypertension in adolescence observed in all subgroups regardless of race, age and
gender was found. This applies mainly to the PAH.

We also conducted biochemical blood serum tests (Table 3).

As shown in the Table 3, the children with PAH had significantly higher specific
biochemical parameters, including total bilirubin (11.51 £ 0.49 mmol/l to
8.23 £ 1.02 mmol/l in children from the control group; p <0.001). Revealed
significant differences identified only in the levels of HDL (respectively 1.20
+ 0.31 mmol/l to 1.69 £ 0.01 mmol/l; p < 0.001) by following data. HDL is useful
«antiatherogenic» factor which transferred of cholesterol from cells of peripheral
organs (including arteries, arteries of the brain, etc.) to the liver where it will be
excreted from the body in the form of bile acids. Elevated levels of total
cholesterol were determined in 18.76 % of patients — up to 6.12 + 0.21 mmol/Il
among children. These children have recorded violations in the increase of total
cholesterol by fraction of LDL to 2.78 £ 0.42 mmol/l, when levels HDL fraction
and TG were in the reference value. According to our investigation were found
significant differences in the levels of cholesterol in children with PAH (2.35 %
0.18 mmol/I to the control group — 0.84 = 0.03 mmol/l). The rate of LDL more
correlated with the risk of atherosclerosis than the total cholesterol level, that this
fraction provides access of cholesterol to a blood wvessels and organs.
Determination of LDL is very informative for child organism. The deviations from
the reference of this signs can indicate the risk of atherosclerosis and coronary
heart disease in adulthood with high degree of probability.

The data of 1A in 2.97 times higher in patients with PAH to the control group (2.67
and 0.90) according to our data. Average values of uric acid (UA) in the blood
(0.26 £ 0.02 mmol/l and 0.19 + 0.01 mmol/I, respectively, p < 0.001) and urine
(3.28 £ 0.08 mmol/day and 2.24 £ 0.02 mmol/day, respectively, p < 0.001) in
children with PAH were significantly higher than those of children in the control



group. Hyperuricemia (> 0.32 mmol/l) was found in 2 girls — 4.80 % in boys,
elevated levels of UA were found only in the one case — 2.50 %. We can say that
the level of values fractions of cholesterol are the risk of PAH, analyzed of lipid
metabolism, which are an indication for the possibility of correction. All these next
biochemical tests in children with group observation were within the age norm.

Study of hemostasiogram is an important test of the origin and development of
PAH and is potentially atherosclerosis and coronary heart disease to. We received
the following data as result of research. Changes in hemostasiogram were indicated
in 54.00 % of children. Major violations were characterized by reliable estimates
an increase of activated recalcification time in the group of children with PAH in
comparison with the control group (74.76 + 5.06 sec to 64.76 £ 2.04 sec, p < 0.05)
with increasing concentration of fibrinogen (17.53 + 1.63 to 11.32 £ 0.77, p <
0.001) too, which may presented a predisposition to thrombogenesis in children
with PAH group. The growth of the concentration of fibrinogen in plasma correlate
with an increased risk of complications of heart disease within the reference
values, according to the literature data even.

In the examined contingent we conducted a survey to for identify disorders of

mineral metabolism child’s organism. This mineral metabolism data are presented
in Table 4.

The levels of all minerals were identified within reference values. Significant
difference observed in the level of sodium in children with PAH and the control
group (respectively 133.90 £ 1.72 mmol/l and 119.16 + 2.01 mmol/I, p < 0.001).
But all numerical values varied within a reference.

Investigation of hormonal levels, cytokine profile (IL-1, IL-6) in children with
PAH presented in the Table 5.

Endothelial cells are active producers of IL-1. Complect of different types of cells
which have receptors to IL-1 are numerous and distributed on the all organism
systems. Growth stimulatory effect of IL-1 on the B cells is important for the
development of the immune answer. Some effects caused by IL-6 are similar to the
action of IL-1. The main effect of IL-6 is related to his participation as a cofactor
in the differentiation of B lymphocytes and their maturation and transformation
into plasmatic cells, which do immunoglobulin secretion. IL-6 is one of the most
active cytokines which participated in the realization of immune answer. These
cytokines contribute to the development of endothelial inflammation by activating
endothelial cells, macrophages, stimulating production of free radicals, proteolytic
enzymes and a significant increase coagulation activity. The levels of IL-1 and IL-
6 were in the range of reference values with tendency to the lower level, especially
IL-1, according to our data This fact indicates decrease of production of
interleukins in child’s organism of the patients with PAH what confirmed by the
above described clinical and laboratory effects. There are a significant decrease in
TSH and absolute decrease in the level of T4. Their influence on lipid metabolism
caused by inhibition of synthesis and increased fat splitting with the release of
glycerol and fatty acids and increase the concentration of cholesterol. These data



are consistent with our result (4.44 £0.10 mmol/l to 3.21+0.26 mmol/l; p
<0.001). Cortisol has nonpresentive mineralocorticoid influence, but high
maintenance caused by excessive sodium retention in the child organism (133.90 +
1.72 mmol/I to the control group — 119.16 £ 2.01 mmol/I; p < 0.001). There is a
clear tendency of significant relationships although but our data vary within the
reference values.

Correlation analysis of our study data demonstrated a direct relationship between
the value of IL-6 which correlated with the level of glucose (r = 0.65). SAT has a
high degree of feedback to the level of T4. The value of IL-6 correlated in inverse
proportion to the level of TSH (r = -0.31). TSH is also directly dependent from the
levels of total protein (r = 0.79), which has negative relationship with sodium (r =
—0.89). The level of calcium has negative relationship with the level of sodium (r =
—0.85).

Conclusions

In patients with hypertension which PAH debuted in adolescence and have changes
in lipid profile are formed pathological process in two ways: first way presented
increase in total cholesterol associated with lower HDL fraction of cholesterol, and
other — is an increase of Triglycerides with decreased level of HDL cholesterol,
according to data of M.M. Korenev et al. (2010, 2011). These changes in lipid
profile is prognostically unfavorable signs of atherosclerosis which formed in the
patients (1 way), in others — is development of the metabolic syndrome in the
young age (14-15 years), which we observed in our research. In children with
PAH increase Triglyceride levels (1.96 + 0.04 mmol/l) associated with significant
decrease in HDL cholesterol fraction (1.20 £ 0.31 mmol/l) which predicts of
development of the metabolic syndrome in the young age.
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