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Ðåôåðàò
Ìåòà. Âèâ÷èòè ïîë³êîìïîíåíòí³ñòü ìåòàáîë³÷íèõ ïîðó-
øåíü ïðè ìåòàáîë³÷íîìó ñèíäðîì³ ó ä³òåé øëÿõîì âè-
çíà÷åííÿ ñòàíó ðåí³í-àíã³îòåíçèí-àëüäîñòåðîíîâî¿ ñèñ-
òåìè òà ¿¿ çâ'ÿçîê ³ç îñíîâíèìè êëàñòåðàìè ìåòàáîë³÷-
íîãî ñèíäðîìó.
Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 157 ä³òåé ³ç íàäì³ðíîþ
ìàñîþ ò³ëà (³íäåêñ ìàñè ò³ëà â³ä 90-ãî äî 95-ãî ïåðñåí-
òèëÿ çã³äíî â³êó òà ñòàò³) òà îæèð³ííÿì (³íäåêñ ìàñè
ò³ëà á³ëüøå 95-ãî ïåðñåíòèëÿ çã³äíî â³êó òà ñòàò³). Ïåð-
øó ãðóïó (îñíîâíó) ñòàíîâèëè 72 äèòèíè ³ç àáäîì³íàëü-
íèì îæèð³ííÿì, îáâ³ä òàë³¿ ÿêèõ ñòàíîâèâ >90-ïåðñåí-
òèëÿ ïîä³ëó çã³äíî â³êó òà ñòàò³ (1 ãðóïà). Äðóãó ãðóïó
- 25 ä³òåé ³ç ïåðâèííîþ àðòåð³éíîþ ã³ïåðòåíç³ºþ òà íîð-
ìàëüíèìè ïîêàçíèêàìè ìàñè ò³ëà. Ãðóïà êîíòðîëþ áóëà
ïðåäñòàâëåíà 63 ä³òüìè ³ç íîðìàëüíèìè ïîêàçíèêàìè ìà-
ñè ò³ëà òà àðòåð³éíîãî òèñêó. Äëÿ âèâ÷åííÿ âïëèâó îêðå-
ìèõ êëàñòåð³â ìåòàáîë³÷íîãî ñèíäðîìó òà ¿õ ñïîëó÷åííÿ
íà ïîêàçíèêè ðåí³í-àíã³îòåíçèí-àëüäîñòåðîíîâî¿ ñèñòå-
ìè îáñòåæåí³ ä³òåé ïîä³ëåíî íà 4 ï³äãðóïè. Ïåðøà ï³äãðó-
ïà - 48 ä³òåé ³ç íàäëèøêîâîþ ìàñîþ ò³ëà, 2 ï³äãðóïà - 41
äèòèíà ³ç íàäëèøêîâîþ ìàñîþ ò³ëà òà àðòåð³éíîþ ã³-
ïåðòåíç³ºþ, 3 ï³äãðóïà - 28 ä³òåé ³ç àáäîì³íàëüíèì îæè-
ð³ííÿì, 4 ï³äãðóïà - 40 ä³òåé ³ç àáäîì³íàëüíèì îæèð³í-
íÿì òà àðòåð³éíîþ ã³ïåðòåíç³ºþ. Ïðîâåäåíî îïèòóâàííÿ
çã³äíî àíêåòè, àíòðîïîìåòð³þ (âèçíà÷åííÿ ìàñè, çðîñòó,
îáâîäó øè¿, òàë³¿, ñòåãîí òà ¿õ ñï³ââ³äíîøåííÿ, ï³äðàõó-
íîê ³íäåêñó ìàñè ò³ëà, ïëîù³ ïîâåðõí³ ò³ëà), âèçíà÷åííÿ ó
ñèðîâàòö³ êðîâ³ çàãàëüíîãî õîëåñòåðèíó, õîëåñòåðèíó
ë³ïîïðîòå¿ä³â âèñîêî¿, íèçüêî¿ òà äóæå íèçüêî¿ ù³ëüíîñ-
ò³, òðè´ë³öåðèä³â, ëåïòèíó, áàçàëüíèõ ð³âí³â ³íñóë³íó òà
´ëþêîçè, ì³êðîàëüáóì³íóð³¿, ì³êðîïðîòå³íóð³¿, ï³äðàõóíîê
êîåô³ö³ºíòó àòåðî´åííîñò³, ïðîöåíòíîãî ñï³ââ³äíîøåííÿ
àòåðî´åííèõ ôðàêö³é õîëåñòåðèíó äî íåàòåðî´åííèõ, ³í-
äåêñ³â HOMA-IR i Caro, øâèäêîñò³ êëþáî÷êîâî¿ ô³ëüò-
ðàö³¿, åõîêàðä³î´ðàô³þ, âèâ÷åííÿ âàð³àáåëüíîñò³ ñåðöå-
âîãî ðèòìó. Äîñë³äæåííÿ ñòàíó ðåí³í-àíã³îòåíçèí-àëü-
äîñòåðîíîâî¿ ñèñòåìè ïðîâîäèëè øëÿõîì âèçíà÷åííÿ ð³â-
íÿ àëüäîñòåðîíó òà ðåí³íó â ñèðîâàòö³ êðîâ³ ä³òåé.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ïðè ïîð³âíÿíí³ ð³âí³â àëüäî-
ñòåðîíó â ãðóïàõ ä³òåé íå âèÿâëåíî â³ðîã³äíî¿ ð³çíèö³ ó
ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì, ³ç àðòåð³éíîþ ã³ïåð-
òåíç³ºþ òà çäîðîâèõ ä³òåé (p1,2=0,51; p1,3=0,51; p2,3=1,0).
Îäíàê, ð³âåíü àëüäîñòåðîíó â ä³òåé ³ç íîðìàëüíîþ ìàñîþ
ò³ëà òà àðòåð³éíèì òèñêîì áóâ ó 1,5 ðàçè íèæ÷èì, í³æ
ó ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì íà òë³ àáäîì³íàëü-
íîãî îæèð³ííÿ (p=0,51). Âèñîê³ çíà÷åííÿ àëüäîñòåðîíó,
ÿê³ ïåðåâèùóâàëè cut-off òî÷êè - 310 íã/ìë, òðàïëÿëèñÿ ó
ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì ó 17,1% âèïàäê³â, ó
ä³òåé ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà àðòåð³éíèì òèñêîì
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ó 20,0% âèïàäê³â ³ çîâñ³ì íå áóëî âèÿâëåíî ó ä³òåé ³ç àð-
òåð³éíîþ ã³ïåðòåíç³ºþ (p1,2=0,57; p1,3=1,0; p2,3=0,54).
Àëüäîñòåðîí çíàõîäèâñÿ ó ïðÿì³é ò³ñí³é çàëåæíîñò³ ç³
ñï³ââ³äíîøåííÿì òðè´ë³öåðèäè/õîëåñòåðèí ë³ïîïðîòå¿-
ä³â âèñîêî¿ ù³ëüíîñò³ (r=0,45; p=0,042), çàãàëüíèé õî-
ëåñòåðèí/õîëåñòåðèí ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³
(r=0,48; p=0,029), òîáòî ç³ çá³ëüøåííÿ ð³âíÿ àëüäîñòå-
ðîíó â³äáóâàëîñü çá³ëüøåííÿ ïðîàòåðî´åííèõ òðè´ë³öå-
ðèä³â òà çàãàëüíîãî õîëåñòåðèíó. Êîðåëÿö³éíî¿ çàëåæ-
íîñò³ ì³æ ð³âíåì àëüäîñòåðîíó òà ñèñòîë³÷íîãî
(r=0,28; p=0,203), òà ä³àñòîë³÷íîãî (r=0,34; p=0,129)
àðòåð³éíîãî òèñêó â ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì
íå âèÿâëåíî. Âñòàíîâëåíî ò³ñíèé çâ'ÿçîê ð³âíÿ àëüäîñòå-
ðîíó â ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì íà òë³ àáäîì³-
íàëüíîãî îæèð³ííÿ òà ì³êðîàëüáóì³íóð³¿ (r=0,89;
p=0,04). Àíàë³ç ð³âíÿ ðåí³íó â ä³òåé ³ç ìåòàáîë³÷íèì ñèíä-
ðîìîì, ïåðâèííîþ àðòåð³éíîþ ã³ïåðòåíç³ºþ òà çäîðî-
âèìè ä³òüìè ³ç íîðìàëüíèìè ïîêàçíèêàìè ìàñè ò³ëà òà
àðòåð³éíîãî òèñêó â³ðîã³äíî¿ ð³çíèö³ íå âèÿâèâ (p1,2=0,44;
ð1,3= 0,45; p2,3=0,72). Ó ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì
ñïîñòåð³ãàëè òåíäåíö³þ äî çìåíøåííÿ ð³âíÿ ðåí³íó â 4,0
ðàçè ïîð³âíÿíî ³ç ä³òüìè ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà
àðòåð³éíèì òèñêîì (ð=0,517). Ïðè âèâ÷åíí³ êîðåëÿö³éíî¿
çàëåæíîñò³ ì³æ ðåí³íîì òà ïîêàçíèêàìè ë³ï³äíîãî îá-
ì³íó â ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì íà òë³ àáäîì³-
íàëüíîãî îæèð³ííÿ çíàéäåíî çàëåæí³ñòü ³ç çàãàëüíèì õî-
ëåñòåðèíîì (r=0,574; p=0,008), õîëåñòåðèíîì ë³ïîïðî-
òå¿ä³â äóæå íèçüêî¿ ù³ëüíîñò³ (r=0,83; p=0,001), õîëå-
ñòåðèíîì-íåë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (r=0,46;
p=0,04), â³äíîøåííÿì çàãàëüíèé õîëåñòåðèí/õîëåñòåðèí
ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (r=0,61; p=0,004), òðè-
´ë³öåðèäè/õîëåñòåðèí ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³
(r=0,79; p=0,001) òà ³íäåêñîì àòåðî´åííîñò³ (r=0,72;
p=0,001). Òîáòî ðåí³í ò³ñíî êîðåëþâàâ ³ç àòåðî´åííèì
ñïåêòðîì ë³ï³ä³â òà ¿õ ñï³ââ³äíîøåííÿìè. Âèÿâëåíî â³ðî-
ã³äíèé çâ'ÿçîê ð³âíÿ ðåí³íó òà ïîêàçíèêà Low frequency
(r=0,78; p=0,01) çà ðåçóëüòàòàìè âèâ÷åííÿ âàð³àáåëü-
íîñò³ ñåðöåâîãî ðèòìó, òîáòî ï³äâèùåííÿ àêòèâíîñò³
ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè. Ïðè âèâ÷åíí³ âïëèâó ðå-
í³íó íà ñòðóêòóðíî-ôóíêö³îíàëüí³ ïàðàìåòðè ñåðöÿ âè-
ÿâëåíî ò³ñíó êîðåëÿö³þ ³ç ê³íöåâî-ñèñòîë³÷íèì ðîçì³ðîì
ë³âîãî øëóíî÷êà (r=0,86; p=0,026), ê³íöåâî-ñèñòîë³÷íèì
îá'ºìîì ë³âîãî øëóíî÷êà (r=0,82; p=0,045), ê³íöåâî-ä³à-
ñòîë³÷íèì îá'ºìîì ë³âîãî øëóíî÷êà (r=0,81; p=0,049),
òîáòî ³ç ïîá³ëüøåííÿì ð³âíÿ ðåí³íó êðîâ³ ñïîñòåð³ãàëè
çá³ëüøåííÿ ñèñòîë³÷íèõ òà ä³àñòîë³÷íèõ ðîçì³ð³â ë³âîãî
øëóíî÷êà ñåðöÿ. Â³ðîã³äíèé çâ'ÿçîê âñòàíîâëåíî ì³æ
øâèäê³ñòþ êëóáî÷êîâî¿ ô³ëüòðàö³¿ íèðîê òà ðåí³íîì
(r=0,78; p=0,01). ²ç ï³äâèùåííÿì ð³âíÿ ðåí³íó â ä³òåé ³ç
ìåòàáîë³÷íèì ñèíäðîìîì íà òë³ àáäîì³íàëüíîãî îæè-
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ð³ííÿ ñïîñòåð³ãàëè çá³ëüøåííÿ ô³ëüòðàö³éíî¿ çäàòíîñò³
íèðîê, ìîæëèâî êîìïåíñàö³éíîãî õàðàêòåðó. Ó ä³òåé ³ç
íîðìàëüíèìè ïîêàçíèêàìè ìàñè ò³ëà òà àðòåð³éíîãî
òèñêó âèÿâëåíî ò³ñíèé çâ'ÿçîê ì³æ àëüäîñòåðîíîì òà
ðåí³íîì ³ ïîêàçíèêàìè âóãëåâîäíîãî îáì³íó: ð³âíåì ³íñó-
ë³íó (r=0,99; p=0,003), ³íäåêñàìè HOMA-IR (r=0,99;
p=0,007) òà Caro (r= 0,98; p=0,014).
Âèñíîâêè. Ó ïðîöåñ ðîçâèòêó ìåòàáîë³÷íîãî ñèíäðîìó
â ä³òåé âêëþ÷åíà ðåí³í-àíã³îòåíçèí-àëüäîñòåðîíîâà ñèñ-
òåìà, çâ'ÿçîê ÿêî¿ ³ç êëàñòåðàìè ìåòàáîë³÷íîãî ñèíäðîìó
º áàãàòîêîìïîíåíòíèì. Àëüäîñòåðîí ïðè ìåòàáîë³÷íîìó
ñèíäðîì³ â³ä³ãðàâàâ ïðîâ³äíó ðîëü ó ïîòåíö³þâàíí³ äèñ-
ë³ï³äåì³¿ òà óðàæåíí³ íèðîê ³ç ïîÿâîþ ì³êðîàëüáóì³íóð³¿.
Ðåí³í çàä³ÿíèé ó ïðîöåñè äèñðåãóëÿö³¿ àðòåð³éíîãî òèñêó,
äèñë³ï³äåì³÷íèõ çì³í ïðîàòåðî´åííîãî õàðàêòåðó, ñòðóê-
òóðíî-ôóíêö³îíàëüíèõ ïîðóøåíü ë³âîãî øëóíî÷êà ó ä³òåé
³ç ìåòàáîë³÷íèì ñèíäðîìîì; ó ä³òåé ³ç íîðìàëüíîþ ìàñîþ
ò³ëà òà àðòåð³éíèì òèñêîì - çì³í âóãëåâîäíîãî îáì³íó
³ç ðîçâèòêîì ³íñóë³íîðåçèñòåíòíîñò³. Ñèñòåìà ðåí³í-àí-
ã³îòåíçèí-àëüäîñòåðîíó ò³ñíî ïîâ'ÿçàíà ³ç âå´åòàòèâíîþ
ôóíêö³ºþ ó ä³òåé ³ç ìåòàáîë³÷íèì ñèíäðîìîì ÷åðåç ï³ä-
âèùåííÿ àêòèâíîñò³ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè.
Êëþ÷îâ³ ñëîâà: ìåòàáîë³÷íèé ñèíäðîì, ðåí³í-àíã³îòåí-
çèí-àëüäîñòåðîíîâà ñèñòåìà, ä³òè ³ ï³äë³òêè

Abstract
ROLE OF THE RENIN-ANGIOTENSIN-
ALDOSTERONE SYSTEM IN METABOLIC
SYNDROME IN CHILDREN

N.M. GROMNATSKA
The Danylo Halytsky National Medical University in Lviv

Aim. To study the components of the metabolic syndrome in
children by evaluating the renin-angiotensin-aldosterone
system and its relationships with basic clusters  of the
metabolic syndrome.
Methods. The data of 157 overweight (body mass index from
90th to 95th percentile by age and sex) and obese (body
mass index more than 95th percentile by age and sex)
children were analyzed. The 1st group consisted of 72
children with abdominal obesity (waist circumference > 90th
percentile by age and sex). The 2nd group consisted of 25
hypertensive children with normal body mass. The 3rd group
(control) consisted of 63 healthy normotensive children with
normal body mass. In order to study the effects of metabolic
syndrome clusters and their associations with  the renin-
angiotensin-aldosterone system, the children were separated
into 4 subgroups. The 1st subgroup consisted of 48
overweight children, the 2nd subgroup consisted of 41
hypertensive overweight children, the 3rd subgroup
consisted of 28 obese children, and the 4th subgroup
consisted of 40 hypertensive obese children. Patients'
characteristics, including data obtained from a
questionnaire, anthropometry (height, weight, waist and
hip circumferences, body mass index, body surface area),
total cholesterol, high-density cholesterol, low-density
cholesterol, very-low-density cholesterol, triglycerides,

leptin, insulin, glucose, creatinine, microalbuminuria,
calculation of atherogenic indices, HOMA-IR, and Caro
indices, glomerular filtration rate, echocardiography, and
heart rate variability. The renin-angiotensin-aldosterone
system was evaluated by the serum aldosterone and renin
levels.
Results. There was no difference in aldosterone
concentrations among children with metabolic syndrome,
hypertensive children, and healthy normotensive children
with a normal body mass (p1,2=0.51; p1,3=0.51; p2,3=1.0).
The aldosterone level was 1.5 times lower in normotensive
children with a normal body mass than in children with
metabolic syndrome with abdominal obesity (p=0.51). High
levels of aldosterone (310 ng/mL) were seen in 17.1% of
children with metabolic syndrome, 20.0% of normotensive
children with a normal body mass, and any hypertensive
children (p1,2=0.57; p1,3=1.0; p2,3=0.54). There was a high
correlation between aldosterone and the triglyceride/high-
density cholesterol ratio (r=0.45; p=0.042) and the total
cholesterol/high-density cholesterol ratio (r=0.48;
p=0.029). Thus, an increased aldosterone concentration
was associated with increased atherogenic triglyceride and
total cholesterol levels. There were no correlations between
aldosterone and systolic (p=0.28; p=0.203) and diastolic
blood pressures (p=0.34; p=0.129). There was a high
correlation between aldosterone and microalbuminuria in
children with metabolic syndrome. There was no difference
in the serum renin concentration among children with
metabolic syndrome, hypertensive children, and healthy
normotensive children (p1,2=0.44; ð1,3= 0.45; p2,3=0.72). In
children with metabolic syndrome, the concentration of renin
was 4 times lower than in normotensive children with a
normal body mass (p=0.517). There was a high correlation
between renin and atherogenic lipids: total cholesterol
(r=0.574; p=0.008), very-low-density cholesterol (r=0.83;
p=0.001), non-high-density cholesterol (r=0.46; p=0.04),
total cholesterol/high-density cholesterol ratio (r=0.61;
p=0.004), triglyceride/high-density cholesterol ratio
(r=0.79; p=0.001), and the atherogenic index (r=0.72;
p=0.001). There was a high correlation between renin and
low frequency activity on analysis of heart rate variability
as a sign of sympathetic activation (r=0.78; p=0.01).
Relationships between aldosterone levels and cardiac
structural parameters (left ventricular systolic diameter,
systolic volume, diastolic volume) were identified. There was
a high correlation between renin levels and the glomerular
filtration rate. In children with normal body mass and blood
pressure, there were high correlations between renin levels
and parameters of carbohydrate metabolism: insulin
(r=0.99; p=0.003), HOMA-IR index (r=0.99; p=0.007), and
the Caro index (r=0.98; p=0.014).
Conclusions. The renin-angiotensin-aldosterone system
appears to be involved in the development of metabolic
syndrome. The relationship between the renin-angiotensin-
aldosterone system and metabolic syndrome has many
components. Aldosterone levels in children with metabolic
syndrome are related to atherogenic dyslipidemia and the
development of microalbuminuria as a sign of metabolic
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kidney damage. Renin causes dysregulation of blood
pressure, atherogenic dyslipidemia, insulin resistance,
changes in the structural parameters of the heart, and
changes in the glomerular filtration rate. The renin-
angiotensin-aldosterone system affects the autonomic
nervous system by activating the  sympathetic nervous system
in children with metabolic syndrome.
Keywords: metabolic syndrome, renin-angiotensin-
aldosterone system, children and adolescents

Âñòóï
Êîìïîíåíòè íåéðîãóìîðàëüíî¿ ðåí³í-àíã³îòåí-
çèí-àëüäîñòåðîíîâî¿ ñèñòåìè (ÐÀÀÑ) º âçàºìî-
ïîâ'ÿçàíèìè ³ âçàºìîçàëåæíèìè. Ðåí³í - ïðîòåî-
ë³òè÷íèé ôåðìåíò, ùî êàòàë³çóº ïåðåòâîðåííÿ àí-
ã³îòåíçèíî´åíó ó àíã³îòåíçèí ². Àíã³îòåíçèí ²²,
ùî óòâîðþºòüñÿ ³ç àíã³îòåíçèíó ² ï³ä ä³ºþ àíã³î-
òåíçèí-êîíâåðòóþ÷îãî ôåðìåíòó, ñòèìóëþº ñèí-
òåç ³ ñåêðåö³þ àëüäîñòåðîíó [3]

Ñèñòåìà ÐÀÀÑ ðåãóëþº ñóäèííèé òîíóñ,
âîäíî-ñîëüîâèé îáì³í òà äèíàì³êó àðòåð³éíîãî
òèñêó (ÀÒ). Ñòâåðäæóþòü, ùî êîìïîíåíòè ÐÀÀÑ
â³ä³ãðàþòü çíà÷íó ðîëü ó ðîçâèòêó êàðä³îâàñêó-
ëÿðíèõ òðîô³÷íèõ ïðîöåñ³â, àðòåð³éíî¿ ã³ïåðòåíç³¿
(ÀÃ), ã³ïåðòðîô³¿ ë³âîãî øëóíî÷êà (ÃËØ) ³ç ïî-
äàëüøèì íàðîñòàííÿì ³ ðåìîäåëþâàííÿì, ðîç-
âèòêîì ñåðöåâî-ñóäèííèõ óñêëàäíåíü òà íåôðî-
ñêëåðîçó [7, 11]. Äàí³ ïðî çâ'ÿçîê âì³ñòó àëüäî-
ñòåðîíó òà ð³âíÿ ÀÒ º ñóïåðå÷ëèâèìè [15, 17],
õî÷à ï³äâèùåíèé ð³âåíü àëüäîñòåðîíó âèÿâëÿþòü
ó 57% ïàö³ºíò³â ³ç ÀÃ [9].

Äî ôóíêö³¿ ÐÀÀÑ â³äíîñÿòü ðåãóëÿö³þ ðîç-
âèòêó æèðîâî¿ òêàíèíè ó ïëàí³ ïåðåòâîðåííÿ
ïðåàäèïîöèò³â ó àäèïîöèòè [2, 6, 18]. Ñòâåðäæó-
þòü, ùî àêòèâàö³ÿ ÐÀÀÑ â³ä³ãðàº âàæëèâó ðîëü ó
ðîçâèòêó äèñë³ï³äåì³¿ [11].

Âèÿâëåíî, ùî ñèñòåìà ÐÀÀÑ ìàº ïðîâ³äíå
çíà÷åííÿ ó ïîòåíö³þâàíí³ ñóäèííîãî çàïàëåííÿ òà
ðîçâèòêó ðåçèñòåíòíîñò³ äî ³íñóë³íó (²Ð). Motoshima
H., et al. (2012) íàäàëè îãëÿä çâ'ÿçêó ÐÀÀÑ ³ç ²Ð, îñ-
íîâîþ ïàòî´åíåçó ÿêîãî º ïîñèëåííÿ ïåðåêèñíîãî
îêèñëåííÿ ë³ï³ä³â ó òêàíèíàõ. Ââàæàþòü, ùî àëü-
äîñòåðîí áåçïîñåðåäíüî ñïðèÿº ðîçâèòêó óñêëàä-
íåíü àòåðîñêëåðîçó òà ÖÄ 2 òèïó [14].

Òðèâàëà ã³ïåðàêòèâàö³ÿ ÐÀÀÑ ³ áåçïîñå-
ðåäíüî àëüäîñòåðîíó â³ä³ãðàº ïðîâ³äíó ðîëü ó âè-
íèêíåíí³ é ï³äòðèìö³ åíäîòåë³éíî¿ äèñôóíêö³¿,
ìåõàí³çìîì ðîçâèòêó ÿêî¿ ââàæàþòü íåñïåöèô³÷-
íèé çàïàëüíèé ïðîöåñ, ïðîäóêö³þ ïðîçàïàëüíèõ
öèòîê³í³â òà ìîëåêóë àä´åç³¿ ó ñò³íö³ ñóäèí, âàçî-
êîíñòðèêö³þ òà çá³ëüøåííÿ çàãàëüíîãî ïåðèôå-

ð³éíîãî ñóäèííîãî îïîðó ³ç ïîäàëüøèì ðîçâèò-
êîì ÀÃ [7, 11].

Äîâåäåíî, ùî àêòèâàö³ÿ ÐÀÀÑ â³ä³ãðàº
âàæëèâó ðîëü ó âèíèêíåíí³ òà íàðîñòàíí³ ÀÃ,
äèñë³ï³äåì³¿, à ÷åðåç íèõ ã³ïåðòðîô³¿ ËØ, ðåìî-
äóëþâàíí³ ñåðöÿ ³ ñóäèí, ðîçâèòêó õðîí³÷íî¿ ñåð-
öåâî¿ òà íèðêîâî¿ íåäîñòàòíîñò³. Àêòèâí³ñòü
ÐÀÀÑ âèçíà÷àþòü çà âì³ñòîì ¿¿ êîìïîíåíò³â: àëü-
äîñòåðîíó, ðåí³íó òà àíã³îòåíçèíó â êðîâ³ [11].

Ó íàâåäåíèõ ïðàöÿõ âèâ÷àâñÿ âïëèâ ÐÀÀÑ
íà îêðåì³ ïàòîëî´³÷í³ ñòàíè, äîö³ëüíèì º âèâ÷åííÿ
¿¿ âïëèâó íà êîìïëåêñ âçàºìîïîâ'ÿçàíèõ êë³í³÷íî-
á³îõ³ì³÷íèõ êëàñòåð³â ó ñêëàä³ ÌÑ ó ä³òåé.

Ìåòà - âèâ÷èòè ïîë³êîìïîíåíòí³ñòü ìå-
òàáîë³÷íèõ ïîðóøåíü ïðè ÌÑ ó ä³òåé øëÿõîì âè-
çíà÷åííÿ ñòàíó ñèñòåìè ÐÀÀÑ òà ¿¿ çâ'ÿçîê ³ç îñ-
íîâíèìè êëàñòåðàìè ÌÑ.

Ìàòåð³àë ³ ìåòîäè
Îáñòåæåíî 157 ä³òåé ³ç íàäì³ðíîþ ìàñîþ ò³ëà
(³íäåêñ ìàñè ò³ëà (²ÌÒ) â³ä 90-ãî äî 95 -ãî ïåð-
ñåíòèëÿ çã³äíî â³êó òà ñòàò³) òà îæèð³ííÿì (²ÌÒ
á³ëüøå 95-ãî ïåðñåíòèëÿ çã³äíî â³êó òà ñòàò³). Ïåð-
øó ãðóïó (îñíîâíó) ñòàíîâèëè 72 äèòèíè ³ç àá-
äîì³íàëüíèì îæèð³ííÿì, îáâ³ä òàë³¿ ÿêèõ ñòàíî-
âèâ >90-ïåðñåíòèëÿ ïîä³ëó çã³äíî â³êó òà ñòàò³.

Ó 2 ãðóïó óâ³éøëè 25 ä³òåé ³ç ïåðâèííîþ
àðòåð³éíîþ ã³ïåðòåíç³ºþ (ÀÃ), ²ÌÒ ÿêèõ çíàõî-
äèâñÿ ó ìåæàõ â³êîâî¿ íîðìè (â³ä 25-ãî äî 90-ãî
ïåðñåíòèëÿ), ÀÒ ïåðåâèùóâàâ 95-èé ïåðñåíòèëü
ïîä³ëó çã³äíî â³êó, ñòàò³ òà çðîñòó.

Ó ÿêîñò³ êîíòðîëþ âèáðàíî 63 ïðàêòè÷íî
çäîðîâ³ äèòèíè ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà ïî-
êàçíèêàìè ÀÒ (²ÌÒ â³ä 12,0 äî 24,2 ê´/ì2, ó ñå-
ðåäíüîìó 18,6±2,5 ê´/ì2, ùî ñòàíîâèëî â³ä 25-ãî
äî 90-ãî ïåðñåíòèëÿ ïîä³ëó ²ÌÒ çã³äíî â³êó òà
ñòàò³), íîðìàëüíèìè ïîêàçíèêàìè îáâîäó òàë³¿
(ìåíøå 90-ãî ïåðñåíòèëÿ çã³äíî â³êó òà ñòàò³) òà
íîðìàëüíèìè ïîêàçíèêàìè ÀÒ (ìåíøå 90-ãî ïåð-
ñåíòèëÿ çã³äíî â³êó òà ñòàò³). Â³ê ä³òåé ó 1 òà 2 ãðó-
ï³ áóâ ó ìåæàõ â³ä 9 äî 18 ðîê³â, ñåðåäí³é â³ê ä³òåé
êîíòðîëüíî¿ ãðóïè íå â³äð³çíÿâñÿ â³ä â³êó ä³òåé 1 òà
2 ãðóïè ³ ñòàíîâèâ 15,0 (12,0-17,0) ðîê³â.

Ó îáñòåæåííÿ íå áóëî çàëó÷åíî ä³òåé ³ç
âòîðèííèìè ôîðìàìè ÀÃ òà ´åíåòè÷íèìè ôîð-
ìàìè îæèð³ííÿ.

Çã³äíî ð³øåííÿ International Diabetes
Federation (IDF) (2007) ä³à´íîñòè÷íèìè êðèòåð³ÿ-
ìè ÌÑ äëÿ ä³òåé ³ ï³äë³òê³â 10-16 ðîê³â ââàæàþòü
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àáäîì³íàëüíå îæèð³ííÿ (îáâ³ä òàë³¿ >90 ïåðñåí-
òèëÿ çã³äíî â³êó òà ñòàòò³), ð³âåíü òðè´ë³öåðèä³â
(Ò¥) >1,7 ììîëü/ë, õîëåñòåðèí ë³ïîïðîòå¿ä³â âè-
ñîêî¿ ù³ëüíîñò³ (ÕÑËÏÂÙ) <1,03 ììîëü/ë, ñèñ-
òîë³÷íèé àðòåð³éíèé òèñê (ÑÀÒ) >130 ìì.ðò.ñò., ä³à-
ñòîë³÷íèé àðòåð³éíèé òèñê (ÄÀÒ) >85 ìì.ðò.ñò.,
´ëþêîçà êðîâ³ íàòùå >5,6 ììîëü/ë àáî ä³à´íîñ-
òîâàíèé ÖÄ 2 òèïó. Îñîáëèâ³ñòþ IDF(2007) îç-
íàê ÌÑ º òå, ùî àáäîì³íàëüíå îæèð³ííÿ âèä³ëåíî
ÿê îñíîâíèé êîìïîíåíò ÌÑ, à ³íø³ ÷îòèðè ÿê äî-
äàòêîâ³ êðèòåð³¿ [19].

Ó ä³òåé, ÿê³ áóëè ñòàðø³ çà 16 ðîê³â, âèêî-
ðèñòîâóâàëè êðèòåð³¿ IDF (2005) äëÿ äîðîñëèõ: àá-
äîì³íàëüíå îæèð³ííÿ - îáâ³ä òàë³¿ äëÿ æ³íîê >80 ñì
³ >94 ñì äëÿ ÷îëîâ³ê³â òà 2 äîäàòêîâèõ ³ç íàâåäåíèõ
íèæ÷å: ð³âåíü Ò¥ êðîâ³ ≥1,7 ììîëü/ë, ð³âåíü
ÕÑËÏÂÙ  1,03 ììîëü/ë ó ÷îëîâ³ê³â ³ <1,29 ììîëü/ë ó
æ³íîê, ÑÀÒ >130 òà/àáî ÄÀÒ >85 ìì.ðò.ñò., ð³âåíü
´ëþêîçè êðîâ³ íàòùå >5,6 ììîëü/ë, àáî ä³à´íîñ-
òîâàíèé öóêðîâèé ä³àáåò 2 òèïó [1].

ÀÃ ä³à´íîñòóâàëè çà ïîêàçíèêàìè ÀÒ âè-
ùèìè 95-ãî ïåðñåíòèëÿ çã³äíî â³êó òà ñòàò³.

Âèçíà÷åííÿ âì³ñòó ÇÕÑ òà Ò¥ ó ñèðîâàòö³
êðîâ³ ïðîâîäèëè êîëîðèìåòðè÷íèì ôåðìåíòíèì
ìåòîäîì ï³ñëÿ ôåðìåíòíîãî ã³äðîë³çó òà îêèñëåí-
íÿ ³ç êîíòðîëüíîþ ñèðîâàòêîþ ô³ðìè Roshe íà
àâòîìàòè÷íîìó á³îõ³ì³÷íîìó àíàë³çàòîð³ Cobas
Integra 400 Plus. Äëÿ âèçíà÷åííÿ ÕÑËÏÂÙ âè-
êîðèñòîâóâàëè ïåðîêñèäíèé êîëîðèìåòðè÷íèé
ôåðìåíòàö³éíèé ìåòîä ³ç íàáîðîì Cholesterol
(ô³ðìè Roshe òà Human).

Õîëåñòåðèí ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëü-
íîñò³ (ÕÑËÏÍÙ) âèðàõîâóâàëè çà ôîðìóëîþ
W.T. Friedewald, et al. (1972):

ÇÕÑ - ÕÑËÏÂÙ - Ò¥/2,18 (ììîëü/ë)
Õîëåñòåðèí ë³ïîïðîòå¿ä³â äóæå íèçüêî¿

ù³ëüíîñò³ (ÕÑËÏÄÍÙ) âèçíà÷àëè íà îñíîâ³ åì-
ï³ðè÷íèõ ðåçóëüòàò³â âèðàõóâàííÿì ó ñèðîâàòö³
êðîâ³ ³ç Ò¥ çà ôîðìóëîþ:

ÕÑËÏÄÍÙ= Ò¥/2,18 (ììîëü/ë).
Âì³ñò ́ ëþêîçè ó ñèðîâàòö³ êðîâ³ âèçíà÷à-

ëè ́ ëþêîçîîêñèäíèì ìåòîäîì. Äëÿ ³äåíòèô³êàö³¿
ð³âíÿ áàçàëüíîãî ³íñóë³íó â êðîâ³ âèêîðèñòîâó-
âàëè ìåòîä òâåðäîôàçíîãî ³ìóíîôåðìåíòíîãî
àíàë³çó íà àâòîìàòè÷íîìó ³ìóíîôåðìåíòíîìó àíà-
ë³çàòîð³ "Tecan Sunrise" (Àâñòð³ÿ) òà Stat Fax 1904 ³ç
âèêîðèñòàííÿì ðåàêòèâó Insulin Enzyme Immunoassay
Kit ô³ðìè DRG Instruments GmbH, Germany.
Ã³ïåð³íñóë³íåì³ºþ ââàæàëè ï³äâèùåííÿ êîí-

öåíòðàö³¿ áàçàëüíîãî ³íñóë³íó >11,4 ìêÎÄ /ìë [8].
Âèðàõîâóâàëè ³íäåêñ ³íñóë³íîðåçèñòåíò-

íîñò³ HOMA-IR (Homeostasis Model Assessment-
Insulin resistance) çà ôîðìóëîþ:

HOMA-IR=[´ëþêîçà íàòùå (ììîëü/ë) õ ³íñóë³í íàòùå
(ìêÎä/ìë]: 22,5(îä.) (D.R.Matthews et.al, 1985).

Âèçíà÷åííÿ àëüäîñòåðîíó òà ðåí³íó ñèðî-
âàòêè êðîâ³ ïðîâîäèëè ³ìóíîôåðìåíòíèì ìåòîäîì
³ç âèêîðèñòàííÿì íàáîðó ðåà´åíò³â ô³ðìè Âåêòîð-
Áåñò (Ðîñ³ÿ). Ïðîâåäåíî âèçíà÷åííÿ ð³âíÿ àëüäî-
ñòåðîíó òà ðåí³íó 41 äèòèí³ ³ç àáäîì³íàëüíèì îæè-
ð³ííÿì, 8 ä³òÿì ³ç ïåðâèííîþ àðòåð³éíîþ ã³ïåðòåí-
ç³ºþ òà 15 ä³òÿì ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà ïî-
êàçíèêàìè ÀÒ, 20 ä³òÿì 1 ï³äãðóïè, 17 ä³òÿì 2 ï³ä-
ãðóïè, 16 ä³òÿì 3 ï³äãðóïè, 22 ä³òÿì 4 ï³äãðóïè.

Äëÿ âèçíà÷åííÿ îð´àííèõ çì³í ñåðöÿ òà
ïàðàìåòð³â öåíòðàëüíî¿ ãåìîäèíàì³êè ïðîâîäè-
ëè åõîêàðä³î´ðàô³þ íà óëüòðàçâóêîâîìó ñêàíåð³
TOSHIBA XARIO (ßïîí³ÿ) ñåêòîðíèì äàò÷èêîì
2Ìã çà ñòàíäàðòíèì ìåòîäîì çã³äíî ðåêîìåíäàö³é
American Society of Echocardiography [12].

Îö³íêó âå´åòàòèâíîãî ãîìåîñòàçó ïðîâî-
äèëè ìåòîäîì âèçíà÷åííÿ âàð³àáåëüíîñò³ ñåðöå-
âîãî ðèòìó (ÂÑÐ) çà äîïîìîãîþ ñèñòåìè åêñ-
ïðåñ-àíàë³çó ðèòìó ñåðöÿ (êàðä³î³íòåðâàëî´ðàô³¿)
íà êîìï'þòåðíîìó åëåêòðîêàðä³î´ðàô³ "Ïîë³-
Ñïåêòð" ô³ðìè "Íåéðîñîôò" (Ðîñ³ÿ).

Ñòàòèñòè÷íå îïðàöþâàííÿ îòðèìàíîãî
ìàòåð³àëó ïðîâîäèëè çà äîïîìîãîþ ³íòåãðîâà-
íèõ ñèñòåì äëÿ êîìïëåêñíîãî ñòàòèñòè÷íîãî
àíàë³çó òà îáðîáêè äàíèõ STATISTICA 10.0
(StatSoft Inc, USA) [4]. Ðåçóëüòàòè ïîäàíî ó âèã-
ëÿä³ ìåä³àíè ³ç ³íòåðêâàðòàëüíèì ðîçìàõîì (25-
é òà 75-é ïåðñåíòèëü) - Ìå [25;75], äå Ìå - ìå-
ä³àíà, 1-é òà 3-é êâàðòèë³. Ïàðíå ì³æãðóïîâå ïî-
ð³âíÿííÿ ê³ëüê³ñíèõ ïîêàçíèê³â ïðîâîäèëè ³ç âè-
êîðèñòàííÿì U-êðèòåð³þ Mann-Whitney. Äëÿ âè-
çíà÷åííÿ çâ'ÿçêó ì³æ ÿê³ñíèìè õàðàêòåðèñòèêàìè
âèêîðèñòîâóâàëè Fisher's Exact Test. Äîñë³äæåííÿ
âçàºìîçâ'ÿçêó ì³æ ê³ëüê³ñíèìè ïîêàçíèêàìè ïðî-
âîäèëè çà äîïîìîãîþ êîåô³ö³ºíòà ïàðíî¿ ë³í³éíî¿
êîðåëÿö³¿ Ñï³ðìåíà (r).

Ó âñ³õ ïðîöåäóðàõ ñòàòèñòè÷íîãî àíàë³çó
ðîçðàõîâóâàëè ð³âåíü â³ðîã³äíîñò³ (ð). Çà
êðèòè÷íèé ð³âåíü ïðèéìàëè çíà÷åííÿ 0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ïðè ïîð³âíÿíí³ ð³âí³â àëüäîñòåðîíó â 1, 2 òà 3
ãðóïàõ ä³òåé íå âèÿâëåíî â³ðîã³äíî¿ ð³çíèö³ ó ä³òåé
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³ç ÌÑ, ÀÃ òà ó çäîðîâèõ ä³òåé (p1,2=0,51; p1,3=0,51;
p2,3=1,0). Îäíàê, ñë³ä çàóâàæèòè, ùî ð³âåíü àëü-
äîñòåðîíó â ä³òåé ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà
ÀÒ áóâ ó 1,5 ðàçè íèæ÷èì, í³æ ó ä³òåé ³ç ÌÑ íà
òë³ àáäîì³íàëüíîãî îæèð³ííÿ (p=0,51), ùî â³äïî-
â³äàº äàíèì ïðî ï³äâèùåíèé ð³âåíü àëüäîñòåðîíó
â îñ³á ³ç ÌÑ íà òë³ íàäëèøêîâî¿ ìàñè ò³ëà. Ïðè-
ïóñêàþòü, ùî æèðîâà òêàíèíà ñïðîìîæíà ñåê-
ðåòóâàòè ïîêè ùå íå ³äåíòèô³êîâàí³ àëüäîñòåðîí-
ñòèìóëþþ÷èé àáî ì³íåðàëêîðòèêî¿ä-ð³ë³çèí´ ôàê-
òîðè, ÿê³ ñòèìóëþþòü àòåðî´åíåç òà ñèíòåç àëü-
äîñòåðîíó [4, 10, 17] (òàáë. 1).

Âèñîê³ çíà÷åííÿ àëüäîñòåðîíó, ÿê³ ïåðåâè-
ùóâàëè cut-off òî÷êè - 310 íã/ìë, òðàïëÿëèñÿ ó ä³òåé
³ç ÌÑ ó 17,1%, ó ä³òåé ³ç íîðìàëüíîþ ìàñîþ ò³ëà òà
ÀÒ ó 20,0% âèïàäê³â ³ çîâñ³ì íå áóëè âèÿâëåí³ ó
ä³òåé ³ç ÀÃ (p1,2=0,57; p1,3=1,0; p2,3=0,54).

Ïîð³âíÿííÿ êîíöåíòðàö³¿ àëüäîñòåðîíó â
êðîâ³ ó ï³äãðóïàõ ä³òåé ³ç ð³çíèì ð³âíåì âãîäîâà-
íîñò³ òà íàÿâí³ñòþ ÀÒ ïîêàçàâ, ùî ð³âåíü àëüäî-
ñòåðîíó â ä³òåé ³ç íàäëèøêîâîþ ìàñîþ ò³ëà òà
ÀÃ, ³ç ́ åíåðàë³çîâàíèì îæèð³ííÿì òà àáäîì³íàëü-
íèì îæèð³ííÿì ó 1,5 ðàçè ïåðåâèùóâàâ ð³âåíü
àëüäîñòåðîíó â ä³òåé ³ç íîðìàëüíîþ ìàñîþ ò³ëà
òà ÀÒ (p>0,05), ùî â³äïîâ³äàº äàíèì ïðî ï³äâè-
ùåíèé ð³âåíü àëüäîñòåðîíó â îñ³á ³ç íàäëèøêî-
âîþ ìàñîþ ò³ëà [10] ³ çàïåðå÷óº äàí³ Martinez-
Aquayo A., et al. [13] çâîðîòíî¿ çàëåæíîñò³ ìàñè
æèðó ³ç îäíîãî áîêó òà ð³âíÿ àëüäîñòåðîíó ³ ñï³â-
â³äíîøåííÿ àëüäîñòåðîí/ðåí³í ³ç ³íøîãî (òàáë. 2).
Ââàæàþòü, ùî â îñ³á ³ç îæèð³ííÿì âàæëèâèì
äæåðåëîì ïîñèëåíî¿ ñåêðåö³¿ àëüäîñòåðîíó º àá-
äîì³íàëüíà, ³íòðàïåðèêàðä³àëüíà òà ïåðèâàñêó-
ëÿðíà æèðîâà òêàíèíà [10].

Àíàë³ç âçàºìîçàëåæíîñò³ ð³âíÿ àëüäîñòå-

ðîíó òà ïîêàçíèê³â ë³ï³äíîãî îáì³íó â ä³òåé ³ç àá-
äîì³íàëüíèì îæèð³ííÿì ïðè ÌÑ ïîêàçàâ, ùî
àëüäîñòåðîí çíàõîäèâñÿ ó ïðÿì³é ò³ñí³é çàëåæ-
íîñò³ ç³ ñï³ââ³äíîøåííÿì Ò¥/ÕÑËÏÂÙ (r=0,45;
p=0,042), ÇÕÑ/ÕÑËÏÂÙ (r=0,48; p=0,029), òîáòî,
ç³ çá³ëüøåííÿì àëüäîñòåðîíó â³äáóâàëîñÿ çá³ëü-
øåííÿ ïðîàòåðî´åííèõ Ò¥ òà ÇÕÑ, ùî â³äïîâ³äàº
ë³òåðàòóðíèì äæåðåëàì. Àëüäîñòåðîí âèêëèêàº
ðîçâèòîê ñóòòºâèõ ìåòàáîë³÷íèõ ïîðóøåíü òà êî-
ðåëþº ç³ çì³íàìè ó ë³ï³äíîìó ñïåêòð³ êðîâ³ òà áåç-
ïîñåðåäíüî ðîçâèòêîì ÌÑ [10].

Êîðåëÿö³éíî¿ çàëåæíîñò³ ì³æ ð³âíåì àëü-
äîñòåðîíó òà ÀÒ ó ä³òåé ³ç ÌÑ íà òë³ àáäîì³íàëü-
íîãî îæèð³ííÿ íå âèÿâëåíî, òà ð³âåíü êîðåëÿö³¿
³ç ÑÀÒ ñòàíîâèâ (r=0,28; p=0,203), ³ç ÄÀÒ (r=0,34;
p=0,129).

Âèÿâëåíî ò³ñíèé çâ'ÿçîê ð³âíÿ àëüäîñòå-
ðîíó â ä³òåé ³ç ÌÑ íà òë³ àáäîì³íàëüíîãî îæè-
ð³ííÿ òà ì³êðîàëüáóì³íóð³¿ (r=0,89; p=0,04), òîáòî,
ï³äâèùåííÿ ð³âíÿ àëüäîñòåðîíó ñóïðîâîäæóâà-
ëîñÿ ðîçâèòêîì äèñìåòàáîë³÷íèõ çì³í ó íèðêàõ ó
ä³òåé ³ç ÌÑ, âèÿâîì ÿêèõ áóëà ì³êðîàëüáóì³íóð³ÿ.

Âèâ÷åííÿ êîðåëÿö³éíîãî çâ'ÿçêó ì³æ ð³â-
íåì àëüäîñòåðîíó â çäîðîâèõ ä³òåé ³ç íîðìàëü-
íèìè ïîêàçíèêàìè ìàñè ò³ëà òà ÀÒ ïîêàçàëè ò³ñ-
íó çàëåæí³ñòü ³ç çíà÷åííÿìè ÑÀÒ (r=0,34;
p=0,0053) òà ÄÀÒ (r=0,22; p=0,05), ùî ï³äòâåð-
äæóº äàí³ ïðî âïëèâ àëüäîñòåðîíó íà ðåãóëÿö³þ
ÀÒ òà ôîðìóâàííÿ ÀÃ [5].

Âèâ÷åííÿ êîðåëÿö³éíîãî çâ'ÿçêó ì³æ ð³â-
íåì àëüäîñòåðîíó òà ïîêàçíèêàìè âóãëåâîäíîãî
îáì³íó â çäîðîâèõ ä³òåé ³ç íîðìàëüíîþ ìàñîþ
ò³ëà òà ÀÒ ïîêàçàëè, ùî ïðè ï³äâèùåíí³ ð³âíÿ àëü-
äîñòåðîíó çá³ëüøóâàëèñÿ ïîêàçíèêè ́ ëþêîçè íàò-
ùå (r=0,99; p=0,029), ³íñóë³íó (r=0,99; p=0,006),

Òàáëèöÿ 1
Ð³âåíü àëüäîñòåðîíó â êðîâ³ ä³òåé çàëåæíî â³ä íàÿâíîñò³ ÌÑ òà ÀÃ

Ð³çíèöÿ ì³æ ãðóïàìè íåâ³ðîã³äíà (p>0,05)

Òàáëèöÿ 2
Ð³âåíü àëüäîñòåðîíó â ï³äãðóïàõ òà ãðóïàõ ä³òåé ³ç íàäëèøêîâîþ ìàñîþ ò³ëà, îæèð³ííÿì òà ÀÃ

Ð³çíèöÿ ì³æ ãðóïàìè òà ï³äãðóïàìè íåâ³ðîã³äíà (p>0,05)
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³íäåêñó ÍÎÌÀ-IR (r=0,98; p=0,018) òà ³íäåêñó
Caro (r=0,98; p=0,017), ùî ï³äòâåðäæóº ë³òåðà-
òóðí³ äæåðåëà çàëåæíîñò³ âóãëåâîäíîãî îáì³íó òà
ðîçâèòêó ³íñóë³íîðåçèñòåíòíîñò³ â³ä ÐÀÀÑ [10] òà
ðîë³ àëüäîñòåðîíó â ðîçâèòêó êëàñòåð³â ÌÑ [5].

Îòîæ, àëüäîñòåðîí ïðèéìàâ áåçïîñåðåä-
íþ ó÷àñòü ó ôîðìóâàíí³ ÌÑ ÷åðåç ôîðìóâàííÿ
äèñë³ï³äåì³¿ ³ç ï³äâèùåííÿì ïðîàòåðî´åííèõ
ôðàêö³é ë³ï³ä³â êðîâ³ òà âèÿâó ÌÀÓ. Ôóíêö³ÿ àëü-
äîñòåðîíó â çäîðîâèõ ä³òåé áóëà ïîâ'ÿçàíà ³ç ïî-
êàçíèêàìè âóãëåâîäíîãî îáì³íó, ðîçâèòêîì ³íñó-
ë³íî-ðåçèñòåíòíîñò³ òà ôîðìóâàííÿì ÀÃ.

Àíàë³ç ð³âíÿ ðåí³íó â ä³òåé ³ç ÌÑ, ïåðâèí-
íîþ ÀÃ òà çäîðîâèìè ä³òüìè â³ðîã³äíî¿ ð³çíèö³ íå
âèÿâèâ (p1,2=0,44; ð1,3= 0,45; p2,3=0,72). Íàâïàêè, ó
ä³òåé ³ç ÌÑ ñïîñòåð³ãàëè òåíäåíö³þ äî çìåíøåííÿ
ð³âíÿ ðåí³íó â 4,0 ðàçè, ïîð³âíÿíî ³ç ä³òüìè ³ç íîð-
ìàëüíîþ ìàñîþ ò³ëà òà ÀÒ. Îòðèìàí³ äàí³ â³äïîâ³-
äàþòü âèñíîâêàì, ùî íàâåäåíî ó ë³òåðàòóðíèõ äæå-
ðåëàõ [2, 6, 10, 18]: ó õâîðèõ ³ç ÌÑ òà àáäîì³íàëüíèì
îæèð³ííÿì íåçâàæàþ÷è íà ï³äâèùåíèé ÀÒ, çàòðèì-
êó íàòð³þ ³ ð³äèíè, çá³ëüøåííÿ îá'ºìó öèðêóëþþ÷î¿
êðîâ³ àêòèâí³ñòü ðåí³íó ïëàçìè ëèøàºòüñÿ íîðìàëü-
íîþ àáî íàâ³òü çíèæåíîþ, ïðè çá³ëüøåíí³ ð³âíÿ
àëüäîñòåðîíó â êðîâ³ (òàáë. 3).

Ïðîàíàë³çîâàíî ïîøèðåí³ñòü âèñîêèõ
çíà÷åíü ðåí³íó â ä³òåé 3 ãðóï. Âèÿâëåíî, ùî çíà-
÷åííÿ, ùî ïåðåâèùóâàëè â³äð³çí³ òî÷êè, ó òðüîõ
ãðóïàõ áóëè ïîäàí³ îäíàêîâî (p1,2=0,71; p1,3=1,0;
p2,3=1,0).

Ïðîâåäåíî àíàë³ç ð³âí³â ðåí³íó ó ä³òåé 4 ï³ä-
ãðóï, äëÿ ÿêèõ ïðèòàìàííèì áóëî çá³ëüøåííÿ ìàñè
â³ä 1 äî 4 ï³äãðóïè òà ïðèºäíàííÿ êëàñòåðà ÀÃ ó 2
òà 4 ï³äãðóï³, òà 2 ãðóïîþ ³ 3 ãðóïîþ (òàáë. 4).

Ð³âåíü ðåí³íó êðîâ³ ó ä³òåé 1 ï³äãðóïè áóâ
ó 4,7 ðàçè ìåíøèé, í³æ ó ä³òåé 2 ãðóïè (ð=0,02) é
ó 2,5 ðàçè ìåíøèé, í³æ 2 ï³äãðóïè (ð=0,001), òîá-
òî, ÀÃ â³ðîã³äíî á³ëüøîþ ì³ðîþ âïëèâàëà íà ð³-
âåíü ðåí³íó, í³æ íàäëèøêîâà ìàñà ò³ëà. Àíàëî-
´³÷íó çàëåæí³ñòü ñïîñòåð³ãàëè ì³æ 2 ï³äãðóïîþ
òà 3 ï³äãðóïîþ (ð=0,026), òîáòî, ïðèºäíàííÿ äî
íàäëèøêîâî¿ ìàñè ò³ëà ÀÃ ïðèâîäèëî äî ïîá³ëü-
øåííÿ ðåí³íó â 2 ðàçè, ó ïîð³âíÿíí³ ³ç âïëèâîì
íà ð³âåíü ðåí³íó îæèð³ííÿ, ùî â³äïîâ³äàº ë³òåðà-
òóðíèì äæåðåëàì [2, 16].

Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ ðîáèìî âèñ-
íîâîê, ùî çá³ëüøåííÿ ð³âíÿ ðåí³íó â êðîâ³ ìîæå
áóòè á³îìàðêåðîì ïðèºäíàííÿ äî íàäëèøêîâî¿
ìàñè ó ä³òåé ³ç ÌÑ äðóãîãî êëàñòåðà - ÀÃ.

Ïðè âèâ÷åíí³ êîðåëÿö³éíî¿ çàëåæíîñò³ ì³æ
ðåí³íîì òà ïîêàçíèêàìè ë³ï³äíîãî îáì³íó â ä³òåé
³ç ÌÑ íà òë³ àáäîì³íàëüíîãî îæèð³ííÿ çíàéäåíî
â³ðîã³äíó çàëåæí³ñòü ³ç ÇÕÑ (r=0,574; p=0,008),
ÕÑËÏÄÍÙ (r=0,83; p=0,001), ÕÑ-íå-ËÏÂÙ
(r=0,46; p=0,04), â³äíîøåííÿì ÇÕÑ/ÕÑËÏÂÙ
(r=0,61; p=0,004) òà Ò¥/ÕÑËÏÂÙ (r=0,79;
p=0,001) ³ ²À(r=0,72; p=0,001). Òîáòî, ðåí³í ò³ñíî
êîðåëþâàâ ³ç àòåðî´åííèì ñïåêòðîì ë³ï³ä³â òà ¿õ
ñï³ââ³äíîøåííÿìè.

Ïðè âèâ÷åíí³ ÂÑÐ ó ä³òåé ³ç ÌÑ âèÿâëåíî
â³ðîã³äíèé çâ'ÿçîê ì³æ ð³âíåì ðåí³íó òà ïîêàçíè-
êàìè LF (r=0,78; p=0,01), òîáòî, ï³äâèùåííÿì àê-
òèâíîñò³ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè. Ðîáèìî
âèñíîâîê, ùî ðåí³í âïëèâàº íà ðîçâèòîê ÌÑ ÷å-
ðåç çá³ëüøåííÿ àêòèâíîñò³ ñèìïàòè÷íî¿ íåðâîâî¿
ñèñòåìè.

Ïðè âèâ÷åíí³ âïëèâó ðåí³íó íà ñòðóêòóð-
íî-ôóíêö³îíàëüí³ ïàðàìåòðè ñåðöÿ âèÿâëåíî ò³ñ-

Показник 1 група 
(n=41) 

2 група 
(n=8) 

3 група 
(n=15) 

Ð³âåíü ðåí³íó êðîâ³, íã/ìë   18,8(9,9-84,9) 28,8(17,4-116,3) 76,4 (12,2-91,1) 
n (%) ä³òåé ç âèñîêèìè çíà÷åííÿìè ðåí³íó  (>24,6 ïã/ìë) 18(43,9) 5(62,5) 8(53,3) 

Òàáëèöÿ 3
Ð³âåíü ðåí³íó â êðîâ³ ä³òåé çàëåæíî â³ä íàÿâíîñò³ ÌÑ òà ÀÃ

Ð³çíèöÿ ì³æ ãðóïàìè íåâ³ðîã³äíà (ð>0,05)

Показник 1 підгрупа 
(n=20) 

2 підгрупа 
(n=17) 

3 підгрупа 
(n=16) 

4 підгрупа 
(n=22) 

2 група 
(n=8) 

3 група 
(n=15) 

Ð³âåíü ðåí³íó êðîâ³, íã/ìë  16,2 
(8,4-22,4)*1 

75,8 
(25,5-114,4)1,2 

11,7 
(9,6-51,0)2 

19,6 
(9,9-68,1) 

28,8 
(17,4-116,3)* 

76,4 
(12,2-91,1) 

Òàáëèöÿ 4
Ð³âåíü ðåí³íó â ï³äãðóïàõ òà ãðóïàõ ä³òåé ³ç íàäëèøêîâîþ ìàñîþ ò³ëà, îæèð³ííÿì òà ÀÃ

* - ð³çíèöÿ â³ðîã³äíà ïðè ïîð³âíÿíí³ 1 ï³äãðóïè òà 2 ãðóïè (p=0,02), 1 - ð³çíèöÿ â³ðîã³äíà ïðè ïîð³âíÿíí³ 1 ï³äãðóïè òà
2 ï³äãðóïè (p=0,001), 2- ð³çíèöÿ â³ðîã³äíà ïðè ïîð³âíÿíí³ 2 ï³äãðóïè òà 3 ï³äãðóïè (p=0,026)
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íèé âçàºìîçâ'ÿçîê ³ç ê³íöåâî-ñèñòîë³÷íèì ðîçì³-
ðîì (ÊÑÐ) (r=0,86; p=0,026), ê³íöåâî-ñèñòîë³÷íèì
îá'ºìîì (ÊÑÎ) (r=0,82; p=0,045), ê³íöåâî-ä³àñòî-
ë³÷íèì îá'ºìîì (ÊÄÎ) (r=0,81; p=0,049), òîáòî,
³ç çá³ëüøåííÿì ð³âíÿ ðåí³íó êðîâ³ ñïîñòåð³ãàëè ðå-
ìîäåëþâàííÿ ì³îêàðäó ë³âîãî øëóíî÷êà ç³ çá³ëü-
øåííÿì ñèñòîë³÷íèõ òà ä³àñòîë³÷íèõ ðîçì³ð³â.

Â³ðîã³äíèé çâ'ÿçîê âèÿâëåíî ì³æ øâèäê³ñ-
òþ êëóáî÷êîâî¿ ô³ëüòðàö³¿ íèðîê òà ðåí³íîì
(r=0,78; p=0,01), òîáòî, ï³äâèùåííÿ ð³âíÿ ðåí³íó
â ä³òåé ³ç ÌÑ íà òë³ àáäîì³íàëüíîãî îæèð³ííÿ
ñïðèÿëî ï³äâèùåííþ ô³ëüòðàö³éíî¿ çäàòíîñò³ íè-
ðîê, ìîæëèâî êîìïåíñàö³éíîãî õàðàêòåðó.

Ó ä³òåé ³ç íîðìàëüíèìè ïîêàçíèêàìè ìà-
ñè ò³ëà òà ÀÒ âèÿâëåíî ò³ñíèé çâ'ÿçîê ì³æ ðåí³-
íîì òà ³íäåêñîì Caro, ÿêèé º ñï³ââ³äíîøåííÿì
³íñóë³íó òà ́ ëþêîçè ³ îçíàêîþ ³íñóë³íîðåçèñòåíò-
íîñò³ (r=0,98; p=0,014), ³íñóë³íîì (r=0,99;
p=0,003) òà HOMA-IR (r=0,99; p=0,007).

Âèâ÷åííÿ ðîë³ ðåí³íó â ñòàíîâëåíí³ ÌÑ
ó ä³òåé äàº ìîæëèâ³ñòü çðîáèòè âèñíîâîê, ùî â³í
ìàº çíà÷íèé âïëèâ íà ë³ï³äíèé îáì³í ó ä³òåé ³ç
ÌÑ òà âóãëåâîäíèé îáì³í ó ä³òåé ³ç íîðìàëüíîþ
ìàñîþ ò³ëà òà ÀÒ ó ïëàí³ ¿õ äåñòàá³ë³çàö³¿, âèíèê-
íåííÿ äèñë³ï³äåì³¿ ïðîàòåðî´åííî¿ ñïðÿìîâàíîñò³
òà ³íñóë³íîðåçèñòåíòíîñò³.

Âèÿâëåíî, ùî ðåí³í º òèì ñóáñòðàòîì
ÐÀÀÑ, ÿêèé ñïðèÿº àêòèâàö³¿ ñèìïàòè÷íî¿ íåð-
âîâî¿ ñèñòåìè òà ðåìîäåëþâàííþ ñåðöÿ, øëÿõîì
çá³ëüøåííÿ ñèñòîë³÷íèõ òà ä³àñòîë³÷íèõ ïîêàç-
íèê³â. Ðåí³í ìîæíà ââàæàòè á³îìàðêåðîì ÀÃ, ÿê
îäíîãî ³ç êëàñòåð³â ÌÑ ó ä³òåé.

Âèñíîâêè
Ó ïðîöåñ ðîçâèòêó ÌÑ íà òë³ àáäîì³íàëüíîãî
îæèð³ííÿ ó ä³òåé âêëþ÷åíî ÐÀÀÑ, ÿêà ìàëà ò³ñ-
íèé çâ'ÿçîê ³ç êëàñòåðàìè ÌÑ. Àëüäîñòåðîí òà
ðåí³í â³ä³ãðàâàëè ïðîâ³äíó ðîëü ó ïîòåíö³þâàíí³
äèñë³ï³äåì³¿, ³íñóë³íîðåçèñòåíòíîñò³, ï³äâèùåíí³
ÀÒ òà àêòèâíîñò³ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè.
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çá³ëüøåííþ ñèñòîë³÷íèõ òà ä³àñòîë³÷íèõ ïîêàç-
íèê³â ë³âîãî øëóíî÷êà òà êîìïåíñàö³éíîãî ïðè-
ñêîðåííÿ ØÊÔ íèðîê. Àëüäîñòåðîí çíàõîäèâñÿ
ó ò³ñí³é çàëåæíîñò³ ³ç ÌÀÓ, á³îìàðêåðîì äèñìå-
òàáîë³÷íî¿ íåôðîïàò³¿ ó ä³òåé ³ç ÌÑ.
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