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Summary. 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 (I 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.
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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 to-
tal 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 medi-
cal importance, but also social role. This disease is a ma-
jor cause of morbidity and mortality of the adult popula-
tion [1-3].

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

Materials and Methods

Clinical characteristic, laboratory study (clinical
and biochemical blood tests, ELISA contents of inter-
leukins 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, sta-
tistics methods.

Results

We investigated children with PAH from Transcar-
pathian region (68 children, middle age 14.68 + 0.84
years). The control group consisted of 30 healthy chil-
dren, middle age 13.52 * (.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 (in-
creased to the end of the day) (30.77 £ 5.26 %), pain in
the heart area of short duration (28.21 + 5.13 %), dizzi-
ness (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 chil-
dren (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 ob-
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served 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 param-
eters, including total bilirubin (11.51 = 0.49 mmol/I to
8.23 = 1.02 mmol/I in children from the control group;
p<0.001). Revealedsignificant differencesidentified only
in the levels of HDL (respectively 1.20 = 0.31 mmol/I 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/l among
children. These children have recorded violations in
the increase of total cholesterol by fraction of LDL to
2.78 = 0.42 mmol/I, when levels HDL fraction and TG
were in the reference value. According to our investiga-
tion 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 vessels and organs. De-
termination of LDL is very informative for child organ-
ism. 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 IA 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/1 and 0.19 £+ 0.01 mmol/l, respec-
tively, 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 meta-
bolism, which are an indication for the possibility of cor-

Table 1. Clinical characteristics of symptoms in the children with PAH

Children with PAH (n = 68)
Parameters
Abs. %
Headache (increased to the end of the day) 24 30.77 £ 5.26
Fatigue 21 21.79+4.70
Irritability 17 21.79+4.70
Visual impairment 12 15.38 £ 4.11
Palpitation 34 43.59 £ 5.65
Pain in the heart area of short duration 22 28.21+5.13
Dizziness (orthostatic) 21 26.92 + 5.05

Table 2. Characteristic of blood pressure (mmHg)

Parameters Children with PAH (n = 68) Control group (n = 30)
Systolic BP 125.12 £ 0.73* 114.73 £ 0.58
Diastolic BP 77.59+0.61 70.90+1.10

Note: P-liability of the data in children with PAH and in control group: * — p < 0.05.
Table 3. Biochemical tests of venous blood of the children with PAH

Parameters Children with PAH (n = 68) Control group (n = 30)
Total cholesterol, mmol/I| 4.44 +0.10 294 +0.17**
HDL cholesterol, mmol/I 1.20 + 0.31%%* 1.69 £ 0.01
LDL cholesterol, mmol/I 2.35+£0.18** 0.84 £ 0.03
Atherogenic index 2.67 0.90
Calcium, mmol/I 2.18 £0.02 2.31 £ 0.02*
Total bilirubin, mmol/I 11.51+0.49 8.23+1.02
Triglycerides, mmol/I 1.96 £ 0.04 1.49+0.04
Creatinine, pmol/I 94,57 + 3.36%** 80.05 + 1.87
Urea, mmol/I 457 £0.13 4.28 +£0.16
Glucose, mmol/I 495+0.11 453+£0.21
Uric acid, mmol/I 0.26 + 0.02 0.19 + 0.0 ***
Uricuria, mmol/day 3.28£0.08 2.24 £ 0.02%*%*

Notes: P-liability of the data in children with PAH and in control group: * — p < 0.05; ** — p < 0.001; *** —

p<0.001.
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rection. 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 ath-
erosclerosis and coronary heart disease to. We received
the following data as result of research. Changes in he-
mostasiogram 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 or-
ganism. This mineral metabolism data are presented in
Table 4.

The levels of all minerals were identified within ref-
erence values. Significant difference observed in the
level of sodium in children with PAH and the con-
trol group (respectively 133.90 + 1.72 mmol/l and
119.16 = 2.01 mmol/1, p < 0.001). But all numerical val-
ues 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. Com-
plect 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 secre-
tion. 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, macro-
phages, stimulating production of free radicals, pro-
teolytic 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, es-
pecially IL-1, according to our data This fact indicates
decrease of production of interleukins in child’s organ-
ism 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 split-
ting with the release of glycerol and fatty acids and in-
crease the concentration of cholesterol. These data
are consistent with our result (4.44 + 0.10 mmol/I to
3.21 £ 0.26 mmol/l; p < 0.001). Cortisol has nonpre-
sentive mineralocorticoid influence, but high mainte-
nance caused by excessive sodium retention in the child
organism (133.90 = 1.72 mmol/I to the control group —
119.16 £ 2.01 mmol/l; p < 0.001). There is a clear ten-
dency 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 cal-
cium 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

Table 4. Mineral balance in the case of children with PAH

Parameters, mmol/I Children WJTI;F::H (n=68) Control ﬁoiur[:‘(n = 30) P
Potassium 458 £0.18 3.64 £0.21 >0.05
Sodium 133.90 + 1.72% 119.16 £ 2.01 <0.05
Chlorine 102.58 +1.78 97.5+1.87 >0.05

Note: * — P-liability of the data in children with PAH and in control group.

Table 5. Hormonal levels, cytokines profile in children with primary arterial hypertension

Parameters Children w“i:hil:'l-l\H (n=68) Control s:'(;u::l (n=30)
IL-1, pg/ml 0.43 £ 0.03* 0.64 £ 0.05
IL-6, pg/ml 1.05+0.16 1.19+£0.15
TSH, mmol/ml 1.22 £ 0.08* 1.92+0.20
T4, nmol/I 14.33+0.42 15.46 + 0.33
Cortisol, nmol/I 364.29 +£17.42* 246.80 + 22.49

Note: P-liability of the data in children with PAH and in control group: * — p < 0.02.
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pathological process in two ways: first way presented in-
crease 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 unfavor-
able 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 ob-
served in our research. In children with PAH increase
Triglyceride levels (1.96 = 0.04 mmol/l) associated
with significant decrease in HDL cholesterol fraction

ropaeHko O.M., Coyka H.B., Ae6peueHi O.B., fopaeHko @.B.,
Mipiai BA., Tomeii A.l., AebpeueHi K.O., Koccevi I.B.

ABH3 «Y>KropoACbKk HALIOHQABHU YHIBEPCUTET», MEANYHINMA
akyAbTET, KAPEeAPQ rneAiaTpii TQ iIHEKLIVIHX XBOPO6

KAIHIKO-NAPAKAIHIYHi NAPAMETPU MEPBUHHOT
APTEPIAABHOI MNEPTEH3IT B MIAAITKIB

Pestome. My nociimKyBaay AUTSYWA KOHTUHTEHT 3aKkap-
naTchbKOoi 00J1acTi 3 MEPBUHHOIO apTepiaibHOIO TilepTeH3iEI0
(ITAT’) (68 4oi., cepenniii Bik — 14,68 + 0,84 poky). ¥ tux
XBOPHX 3 apTepiajbHOIO rinepreHsieo, y sikux ITAI nedroTy-
BaJla B MiUTITKOBOMY Billi, CIIOCTepPiralOTbCs 3MiHU B JIiIi/-
HOMY CIIEKTpi i MaToJoriuHuii mpouec (OpMYETLCI Y JTBOX
HanpsiMkKax. [lepmmii mUIsIX MpeacTaBleHUid 30iLTbIICHHSIM
PiBHSI 3arajIbHOTO XOJECTEPUHY 3 OLIbIII HU3bKUMU MOKA3HU-
KaMU (pakllii XoJecTepuHy JinonpoTeiliB BUCOKOT HIiIIbHOCTI
(JITIBLL). ITpn npyromy 1UIsIXy MiABULICHHSI PiBHS TPUTJIi-
LIEPUIiB aCOILIOEThCA 3i 3HMKEHHSIM DPiBHS bpakilii XoJje-
crepuny JITIBI, 3rigHo 3 nanumMu M.M. KopeHeBa i criiBaBT.
(2010, 2011). LLi 3MiHuK B JiMiIHOMY CHEKTPi € TPOTHOCTUYHO
HeCTIPUSATIMBAMU JJISI PO3BUTKY aTepockieposy (1-if mursix
PO3BUTKY), y AiTei i3 2-M 1LIIXOM (DOPMYBaHHS MAaTOJIOT YHO-
IO MPOLECY OUYIKYETHCSI PO3BUTOK META0OIUHOIO CUHIPOMY B
MoJiogomy Billi (14—15 pokiB), 110 i BiI3HAYEHO B HAILIOMY J10-
caimxeHHi. Y pireit i3 [TAI' ninBuiieHHS piBHS TPUTITILIEPUTIB
(1,96 £ 0,04 mmosb/1) acottiiioBaHe 3i 3HAUHUM 3HKEHHSIM
dpakuii xonecrepuny JITIBII (1,20 £ 0,31 MmMoJb/71), 1110 Bif-
MOBiJla€ MPOrHO3y PO3BUTKY META00JiYHOTO CUHIPOMY B MO-
JIOAOMY Billi.

KirouoBi ciioBa: miTv, mepBUHHA apTepiajbHa TiMEepPTeH3is,
rapameTpu MopylleHb TOMEOCTasy.

(1.20 = 0.31 mmol/I) which predicts of development of
the metabolic syndrome in the young age.
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BY3 «Y>KropOACKMi HALUMOHQABHBIV YHUBEPCUTET»,
MEANLIMHCKA GAKyAbTET, KApeApPa NeAnaToum

U MHPEKLUMOHHBIX 6oAe3HeMN

KANMHUKO-NAPAKAUHUYECKUE MAPAMETPbI
NEPBUYHOW APTEPUAABHOW MMMNEPTEH3UN
Y NOAPOCTKOB

Pestome. Mbl MccieqoBaii I€TCKUI KOHTUMHTEHT 3akap-
MaTCKOi 00JIaCTU ¢ MEPBUUYHOM apTepUaIbHON TUIEPTEH3U-
eit (TTAT) (68 ueJ., cpennuii Bo3pact — 14,68 + 0,84 rona).
VY Tex GONBHBIX C apTepUATbHOUN TMIePTeH3UEeN, Y KOTOPBIX
[TAT neGroTupoBasia B MOAPOCTKOBOM BO3pacTe, HaOJIoma-
IOTCS UBMEHEHUS B JIMIIMAHOM CIEKTpPe M MaToJOrMyecKuit
npoiiecc GopMHUPYETCs B IBYX HarpaBieHUsX. [1epBblif yTh
MPE/ICTaB/IeH YBEJIMUEHUEM YPOBHSI OOIIETO XOJIECTepUHA C
0ojiee HM3KUMU TOKa3aTeasiMu (pakiuy XoJieCTepuHa JIv-
nonpoteunoB Bbicokoi miotHoctu (JITIBIT). Ilpu BTOpOM
IyTU TIOBBIIIEHUE YPOBHSI TPUTIHUIEPUIOB aCCOIMUPYETCS
CcO cHUXeHueM ypoBHs (pakuuu xosnectepuna JITIBII, co-
rmacHo naHHBIM M.M. Kopenesa u coasrt. (2010, 2011). Ot
M3MEHEHUSsI B JIMITUAHOM CIEKTPE SIBJISIIOTCS] IPOTHOCTUYECKU
HeOJIarONPUSITHBIMU JIJIST pa3BUTHSI aTepockiepo3a (1-if myTh
pasBUTHUS), Y IeTeii co 2-M myTeM (POPMUPOBAHUS TTATOTIOTH-
YeCcKOro Mpolecca OXUAAETCsI Pa3BUTHE MeTaboIMYecKoro
CHHpOMa B MOJIOJIOM Bo3pacte (14—15 sietr), uto u npeacras-
JIeHO B HauieMm uccienoBaHuu. Y neteit ¢ [TAI noBbiieHue
ypoBHst Tpuriuiepunos (1,96 £ 0,04 MMoJib/i1) accolMupo-
BaHO CO 3HAUUTENBbHBIM CHUXXEeHUEM (pakiMK XoJecTepruHa
JITIBIT (1,20 £0,31 MMOJb/JT), YTO COOTBETCTBYET MPOTHO3Y
Pa3BUTHSI METAOOJIMISCKOTO CUHAPOMA B MOJIOZOM BO3pacTe.

KimoueBbie ciioBa: netu, mepBUYHAsT apTepuaibHasi TUTIEP-
TEH3UsI, TapaMeTPhbl HapyIIeHUI TOMeocTasa.
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