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Âñòóï. Âïëèâ ñâ³òëà íà îðãàí³çì çä³éñíþºòüñÿ íå 
ëèøå ÷åðåç ìîäàëüíî-ñïåöèô³÷íèé çîðîâèé òðàêò, 
àëå é ÷åðåç îïòèêî-âåãåòàòèâíó ñèñòåìó ó á³ëüøîñò³ 
òâàðèí òà ëþäèíè [3; 6]. Ó ö³é ñèñòåì³ âàæëèâà ðîëü 
íàëåæèòü ðåòèíî-ã³ïîòàëàì³÷íîìó øëÿõó òà ãåí³êóëî-
ã³ïîòàëàì³÷íèì øëÿõàì. Òàê, ðåòèíî-ã³ïîòàëàì³÷íèé 
øëÿõ º ºäèíèì ñåíñîðíèì àôåðåíòíèì øëÿõîì, ÿêèé 
ïðîâîäèòü ñâ³òëîâ³ ïîäðàçíèêè â³ä ôîòîðåöåïòîð³â 
áåçïîñåðåäíüî äî ã³ïîòàëàìóñó. Ãåí³êóëî-ã³ïîòàëà-
ì³÷í³ øëÿõè çàáåçïå÷óþòü çâ’ÿçîê ëàòåðàëüíèõ êî-
ë³í÷àñòèõ ò³ë ç ã³ïîòàëàìóñîì [10]. Îáèäâà ïðîâ³äí³ 
øëÿõè êîíâåðãóþòü íà ñóïðàîïòè÷íèõ òà ñóïðàõ³àç-
ìàòè÷íèõ ÿäðàõ ã³ïîòàëàìóñà [10]. Êð³ì òîãî, º åêñïå-
ðèìåíòàëüí³ äàí³, ÿê³ ñâ³ä÷àòü ïðî çâ’ÿçîê ãàíãë³îçíèõ 
êë³òèí ñ³òê³âêè ç ÿäðàìè ã³ïîòàëàìóñà [12]. Òàêîæ ³ñ-
íóþòü ïðÿì³ ðåòèíî-ã³ïîô³çàðí³ øëÿõè. 

Îòæå, îáìåæåííÿ çîðîâî¿ àôåðåíòàö³¿ çì³íþº àê-
òèâí³ñòü âèùèõ âåãåòàòèâíèõ öåíòð³â. Òàê, äîñë³äæåí-
íÿìè âñòàíîâëåíî, ùî ó øêîëÿð³â ç ïðîãðåñóþ÷îþ 
ì³îï³ºþ ó 1,5-2 ðàçè ÷àñò³øå âèÿâëÿºòüñÿ ïàòîëîã³ÿ 
âåãåòàòèâíî¿ íåðâîâî¿ ñèñòåìè [7], à Ì. Â. Â³äåí³íà 
(1992) çíàéøëà ó ä³òåé ç ì³îï³ºþ âåãåòîäèñòîí³þ ñèì-
ïàòîòîí³÷íîãî òèïó. 

ªäèíî¿ äóìêè ùîäî ñòàíó âåãåòàòèâíîãî ãîìåîñ-
òàçó ä³òåé ç çîðîâèìè äèñôóíêö³ÿìè íå ³ñíóº. Òàê, ó 
ñëàáîçîðèõ ä³òåé äîøê³ëüíîãî òà ìîëîäøîãî øê³ëü-
íîãî â³êó âèÿâëåíî óïîâ³ëüíåííÿ â âñòàíîâëåíí³ ïàðà-
ñèìïàòè÷íèõ âïëèâ³â íà ñåðöå [2; 8]. ². Ì. Ìàêàðîâà 
(2006) â³äçíà÷àº ùî â ïåð³îä ç 8 äî 16 ðîê³â ó ñëàáî-
çîðèõ ä³òåé ïåðåâàæàþòü ñèìïàòè÷í³ âïëèâè íà ñåðöå 
[5]. Âëàñíèìè äîñë³äæåííÿìè [9] íà îñíîâ³ âèâ÷åííÿ 
ÂÑÐ òà àíàë³çó êîðåëÿö³éíîãî ãðàôó öèõ ïàðàìåòð³â 
âñòàíîâëåíî, ùî âåãåòàòèâíà ðåãóëÿö³ÿ ñåðöåâîãî 
ðèòìó ñëàáîçîðèõ ä³òåé äîøê³ëüíîãî â³êó, îñîáëè-
âî õëîï÷èê³â, õàðàêòåðèçóºòüñÿ çá³ëüøåííÿì ïèòî-
ìî¿ âàãè ïàðàñèìïàòè÷íèõ âïëèâ³â íà ñåðöå, ïîÿâîþ 
àñèìïàòèêîòîí³÷íîãî òèïó âåãåòàòèâíî¿ ðåàêòèâíîñò³ 
(íå âèÿâëåíèé ó íîðìàëüíîçîðèõ îäíîë³òê³â). 

Îòæå, ºäèíî¿ äóìêè ùîäî âåãåòàòèâíîãî ãîìå-
îñòàçó ó ñëàáîçîðèõ ä³òåé íåìàº, ùî, î÷åâèäíî, 

îáóìîâëåíî ð³çíèìè óìîâàìè çàïèñó êàðä³îðèòìî-
ãðàì (ëåæà÷è àáî ñèäÿ÷è) òà ð³çíèìè ìåòîäîëîã³÷-
íèìè ï³äõîäàìè äî ¿õ ³íòåðïðåòàö³¿ (âàð³àö³éíî¿ ïóëü-
ñîìåòð³¿ (Ìî, ÀÌî, ΔÕ, ²Í çà Áàºâñüêèì Ð. Ì. àáî 
êîìïëåêñíèé àíàë³ç ç âèêîðèñòàííÿì ñòàòèñòè÷íèõ, 
ñïåêòðàëüíèõ ïîêàçíèê³â òà âàð³àö³éíî¿ ïóëüñîìå-
òð³¿ çà Ð. Ì. Áàºâñüêèì). Ó âñ³õ öèõ äîñë³äæåííÿõ 
â³äçíà÷àºòüñÿ ïîñèëåííÿ öåíòðàë³çàö³¿ óïðàâë³ííÿ 
ñåðöåâèì ðèòìîì ó ñëàáîçîðèõ ä³òåé ïîð³âíÿíî ç 
íîðìàëüíîçîðèìè. 

Âðàõîâóþ÷è çàçíà÷åíå âèùå, ìåòà äîñë³äæåííÿ 
ïîëÿãàëà ó ç’ÿñóâàíí³ îñîáëèâîñòåé âåãåòàòèâíî¿ ðå-
ãóëÿö³¿ ñåðöåâîãî ðèòìó ó ä³òåé ç âðîäæåíèìè çîðî-
âèìè äèñôóíêö³ÿìè ïîð³âíÿíî ç íîðìàëüíîçîðèìè. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ 
ïðèéíÿâ ó÷àñòü 31 õëîï÷èê ç âðîäæåíèìè çîðîâèìè 
äèñôóíêö³ÿìè òà 27 íîðìàëüíîçîðèõ ïðàêòè÷íî çäî-
ðîâèõ ä³òåé ïåð³îäó äðóãîãî äèòèíñòâà, ñåðåäí³é â³ê 
ÿêèõ ñòàíîâèâ 10,07 ± 0,31 ð. òà 9,94 ± 0,26 ð. â³äïî-
â³äíî (Ð > 0.05). Äîñë³äæåííÿ ïðîâîäèëèñÿ ç äîòðè-
ìàííÿì ñòàíäàðò³â Õåëüñ³íñüêî¿ äåêëàðàö³¿ 1975 ð. 
³ ¿¿ ïåðåãëÿíóòîãî âàð³àíòà (1983 ð) çà ïîïåðåäíüîþ 
çãîäîþ ñàìèõ ä³òåé òà ïèñüìîâîþ çãîäîþ áàòüê³â 
ï³ñëÿ ³íôîðìóâàííÿ ïðî ö³ë³, òðèâàë³ñòü òà ïðîöåäóðó 
äîñë³äæåííÿ. 

Ïåðåâàæíà á³ëüø³ñòü ä³òåé ç çîðîâèìè äèñôóíêö³-
ÿìè ìàëà 2–3 îôòàëüìîëîã³÷íèõ ä³àãíîçè, 10 õëîï÷è-
ê³â – ìîíîêóëÿðíó äèñôóíêö³þ. Ñåðåäíÿ êîðèãîâàíà 
ãîñòðîòà çîðó ñòàíîâèëà 0,23 ± 0,06 òà 0,31 ± 0,07 äëÿ 
ë³âîãî òà ïðàâîãî îêà â³äïîâ³äíî. 

Äîñë³äæåííÿ ïðîâîäèëèñÿ ó çàòåìíåí³é ê³ìíàò³ â 
ïîëîæåíí³ äîñë³äæóâàíèõ ñèäÿ÷è ç çàêðèòèìè î÷èìà 
(ç ìåòîþ óð³âíÿííÿ óìîâ çîðîâî¿ ñòèìóëÿö³¿) âïðî-
äîâæ 2,5 õâ. Ðåºñòðàö³ÿ ÅÊÃ çä³éñíþâàëàñÿ çà äîïî-
ìîãîþ â³äïîâ³äíîãî êàíàëó êîìï’þòåðíîãî åëåêòðî-
åíöåôàëîãðàôà «DX-5000». Àíàë³ç ïàðàìåòð³â ÂÑÐ 
çä³éñíþâàâñÿ çà äîïîìîãîþ ïðîãðàìíîãî êîìï-
ëåêñó «NeuroResearcher®-Cardio-Tension-Test® 
Innovation Suite» â³äïîâ³äíî äî ðåêîìåíäàö³é [1]. 
Àíàë³çóâàëèñÿ ïîêàçíèêè ñåðåäíüî¿ òðèâàëîñò³ êàð-
ä³îöèêëó (Mean), ìîäè (Ìî), àìïë³òóäè ìîäè (ÀÌî), 
âàð³àö³éíîãî ðîçêèäó (ΔÕ), êîåô³ö³ºíòó âàð³àö³¿ (ÑVr), 
â³ñîòîê ïàð êàðä³î³íòåðâàë³â ç ð³çíèöåþ ïîíàä 50 ìñ 
(pNN50), ñóìàðíî¿ ïîòóæíîñò³ ñïåêòðó (ÒÐ), àáñî-
ëþòíî¿ ïîòóæíîñò³ íàäíèçüêî÷àñòîòíî¿ (VLF), íèçü-
êî÷àñòîòíî¿ (LF) òà âèñîêî÷àñòîòíî¿ (ÍF) ñêëàäîâèõ 
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ñïåêòðó, â³äíîñíî¿ ïîòóæíîñò³ öèõ ñêëàäîâèõ (â³äïî-
â³äíî VLF %, LF %, ÍF %), íîðìàë³çîâàíî¿ ïîòóæíîñò³ 
öèõ ñêëàäîâèõ (LFn, ÍFn), ³íäåêñó ñèìïàòî-âàãàëü-
íîãî áàëàíñó (LF/ÍF), òðèâàëîñò³ ïåð³îäó â³äïîâ³ä³ 
âèùèõ âåãåòàòèâíèõ öåíòð³â (VLFt), òðèâàë³ñòü áàðî-
ðåôëåêòîðíî¿ ðåàêö³¿ (LFt), ³íäåêñó öåíòðàë³çàö³¿ (IC), 
³íäåêñó àêòèâíîñò³ ï³äêîðêîâèõ öåíòð³â (IASC), ³íäåê-
ñó íàïðóæåííÿ (²Í), ³íäåêñó âåãåòàòèâíî¿ ð³âíîâàãè 
(²ÂÐ), âåãåòàòèâíîãî ïîêàçíèêà ðèòìó (ÂÏÐ), ïîêàç-
íèêà àäåêâàòíîñò³ ïðîöåñ³â ðåãóëÿö³¿ (ÏÀÏÐ), ³íäåê-
ñó òðèâîãè (²Ò), ³íäåêñó «òèï ðåàêö³¿ òðèâîãè» (ÒÐÒ), 
âåëè÷èíó êîåô³ö³ºíòó êîðåëÿö³¿ ï³ñëÿ ïåðøîãî çñóâó 
(ÑÑ1), ÷èñëî çñóâ³â àâòîêîðåëÿ³éíî¿ ôóíêö³¿ äî äîñÿã-
íåííÿ çíà÷åííÿ êîåô³ö³ºíòó êîðåëÿö³¿ ð³âíîãî 0 (ÑÑ0), 
ïåðøîãî çíà÷åííÿ ñïåêòðàëüíî¿ ôóíêö³¿ (S

0
). 

Äîñòîâ³ðí³ñòü â³äì³ííîñòåé ì³æ ïîêàçíèêàìè ÂÑÐ 
ä³òåé ç ð³çíèì ñòàíîì çîðîâî¿ ôóíêö³¿ âèêîðèñòîâó-
âàëè U-êðèòåð³é Â³ëêîêñîíà-Ìàííà-Ó³òí³. Ç ìåòîþ 
ç’ÿñóâàííÿ ñòðóêòóðè ÂÑÐ ïðîâîäèâñÿ ôàêòîðíèé 
àíàë³ç ç âèêîðèñòàííÿì ôóíêö³¿ íîðìàë³çàö³¿ Varimax. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïî-
ð³âíÿëüíèé àíàë³ç ÷àñîâèõ ïàðàìåòð³â ÂÑÐ íå âèÿâèâ 
äîñòîâ³ðíèõ â³äì³ííîñòåé ì³æ õëîï÷èêàìè ç ð³çíèì 
ñòàíîì çîðîâî¿ ôóíêö³¿ (òàáë. 1), õî÷à ó õëîï÷èê³â â³ä-
çíà÷àºòüñÿ òåíäåíö³ÿ äî ï³äâèùåííÿ àêòèâíîñò³ ñèì-
ïàòè÷íî¿ íåðâîâî¿ ñèñòåìè öåíòðàëüíîãî ´åíåçó. 

Àíàë³ç ïîêàçíèê³â àáñîëþòíî¿ àêòèâíîñò³ ð³çíèõ 
ð³âí³â âåãåòàòèâíî¿ ðåãóëÿö³¿ ñåðöåâîãî ðèòìó äî-
çâîëèâ âèÿâèòè òåíäåíö³þ äî ¿¿ çíèæåííÿ ó õëîï÷è-
ê³â ç çîðîâèìè äèñôóíêö³ÿìè (òàáë. 2), õî÷à âîíè íå 
äîñÿãàëè ð³âíÿ ñòàòèñòè÷íî¿ çíà÷èìîñò³. Çàçíà÷åíå 
ìîæå ñâ³ä÷èòè ïðî ñõèëüí³ñòü õëîï÷èê³â ç çîðîâèìè 
äèñôóíêö³ÿìè äî á³ëüø íàïðóæåíî¿ ðåãóëÿö³¿ ñåðöå-
âîãî ðèòìó. 

Ó ñòðóêòóð³ ñïåêòðó ÂÑÐ òàêîæ íå âèÿâëåíî äîñòî-
â³ðíèõ â³äì³ííîñòåé ì³æ õëîï÷èêàìè ç ð³çíèì ñòàíîì 
çîðîâî¿ ôóíêö³¿ (ðèñ.), õî÷à ó õëîï÷èê³â ç çîðîâèìè 
äèñôóíêö³ÿìè ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî ïîñèëåí-
íÿ ñèìïàòè÷íèõ ðåãóëÿòîðíèõ âïëèâ³â öåíòðàëüíîãî 
´åíåçó. 

Çíà÷åííÿ ³íäåêñó ñèìïàòî-âàãàëüíîãî áàëàíñó 
ñâ³ä÷èòü, ùî ó õëîï÷èê³â â ïåð³îä äðóãîãî äèòèíñòâà 
âåãåòàòèâíà ðåãóëÿö³ÿ ñåðöåâîãî ðèòìó çì³ùåíà â á³ê 
ïàðàñèìïàòè÷íî¿ àêòèâíîñò³, ùî óçãîäæóºòüñÿ ç ë³òå-
ðàòóðíèìè äàíèìè [11]. Òàê, çà ïîêàçíèêàìè ñèìïà-
òî-âàãàëüíîãî áàëàíñó âàãîòîí³ÿ âèÿâëåíà ó 51,6 % 
õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè òà ó 48,1 % íîð-
ìàëüíîçîðèõ õëîï÷èê³â. Ó ðåøòè õëîï÷èê³â ñïîñòåð³-
ãàâñÿ áàëàíñ ì³æ ñèìïàòè÷íîþ òà ïàðàñèìïàòè÷íîþ 
àêòèâí³ñòþ. 

Àíàë³ç êîìïëåêñíèõ ïîêàçíèê³â ÂÑÐ (òàáë. 3) 
òàêîæ íå âèÿâèâ äîñòîâ³ðíèõ â³äì³ííîñòåé ì³æ õëîï-
÷èêàìè ç ð³çíèì ñòàíîì çîðîâî¿ ôóíêö³¿. Õî÷à àíàë³ç 
çíà÷åíü öèõ ïîêàçíèê³â äîçâîëÿº âèñëîâèòè ïðèïó-
ùåííÿ ïðî òå, ùî ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³-
ÿìè âèÿâëÿºòüñÿ òåíäåíö³ÿ äî ïîñèëåííÿ àêòèâíîñò³ 
ñèìïàòè÷íèõ ðåãóëÿòîðíèõ âïëèâ³â òà öåíòðàë³çàö³¿ 
óïðàâë³ííÿ ñåðöåâèì ðèòìîì íà ôîí³ ïîñèëåííÿ âçà-
ºìîä³¿ ì³æ öåíòðàëüíèì òà àâòîíîìíèì êîíòóðàìè ðå-
ãóëÿö³¿ ïðè çíèæåíí³ àêòèâíîñò³ ì³æñèñòåìíîãî ð³âíÿ 
òà âêëàäó ãóìîðàëüíîãî êàíàëó ðåãóëÿö³¿. 

Çàçíà÷åíå çíàõîäèòü â³äîáðàæåííÿ ó òåíäåí-
ö³¿ äî ïîäîâæåííÿ ïåð³îäó áàðîðåôëåêòîðíî¿ 

Òàáëèöÿ 2

Ð³âåíü àêòèâíîñò³ ðåãóëÿòîðíèõ ñèñòåì 
ïðè çîðîâèõ äèñôóíêö³ÿõ

Ïîêàç-
íèêè

Çîðîâ³ äèñ-
ôóíêö³¿
(n = 31)

Êîíòðîëü
(n = 27)

Ä³àïàçîí â³ä-
ì³ííîñòåé, %

TP, ìñ2 2132,23 ± 463,02 2625,15 ± 443,60 -18,78 ↓
VLF, ìñ2 237,10 ± 35,87 317,81 ± 68,67 -25,40 ↓
LF, ìñ2 529,71 ± 96,59 665,22 ± 116,71 -20,37 ↓
HF, ìñ2 1365,23 ± 352,22 1642,04 ± 290,82 -16,86 ↓

Òàáëèöÿ 1

×àñîâ³ ïàðàìåòðè ÂÑÐ ïðè çîðîâèõ 
äèñôóíêö³ÿõ

Ïîêàçíèêè
Çîðîâ³ äèñ-

ôóíêö³¿
(n = 31)

Êîíòðîëü
(n = 27)

Ä³àïàçîí â³ä-
ì³ííîñòåé, %

Mean, ñ 0,71 ± 0,02 0,76 ± 0,02 -6,04 ↓
Ìî, ñ 0,70 ± 0,02 0,75 ± 0,03 -6,42 ↓
ΔÕ, ñ 0,32 ± 0,02 0,34 ± 0,02 -4,97 ↓
ÀÌî, % 11,60 ± 1,13 10,75 ± 0,89 7,92 ↑
ÑVr, % 8,64 ± 0,51 8,85 ± 0,63 -2,33 ↓
pNN50, % 32,35 ± 3,90 38,88 ± 4,83 -16,81 ↓

Òàáëèöÿ 3

²íòåãðàòèâí³ ïîêàçíèêè ÂÑÐ ïðè çîðîâèõ 
äèñôóíêö³ÿõ

Ïîêàçíèêè
Çîðîâ³ äèñ-

ôóíêö³¿
(n = 31)

Êîíòðîëü
(n = 27)

Ä³àïàçîí 
â³äì³ííîñ-

òåé, %
²íäåêñè Ð. Ì. Áàºâñüêîãî

²Í, ó. î. 33,81 ± 6,27 32,06 ± 8,25 6,65 ↑
²ÂÐ, ó. î. 42,32 ± 5,43 42,85 ± 9,47 -1,26 ↓

ÏÀÏÐ, ó. î. 18,43 ± 3,10 15,28 ± 1,63 20,59 ↑
ÂÏÐ, ó. î. 5,18 ± 0,39 4,92 ± 0,61 5,10 ↑

²íäåêñè Î. Þ. Ìàéîðîâà [4]
²Ò, ó. î. 238,61 ± 38,07 246,63 ± 59,48 -1,93 ↓

ÒÐÒ, ó. î. 394,81 ± 91,14 373,96 ± 103,21 5,57 ↑
Ïîêàçíèêè àâòîêîðåëÿö³éíîãî àíàë³çó

ÑÑ1, ó. î. 0,51 ± 0,04 0,45 ± 0,04 12,15 ↑
ÑÑ0, ó. î. 13,42 ± 4,27 6,15 ± 1,57 118,27 ↑

S
0
, ó. î. 0,007 ± 0,001 0,009 ± 0,003 -23,35 ↓

²íäåêñè ñïåêòðàëüíîãî àíàë³çó
²C, ó. î 0,83 ± 0,08 0,73 ± 0,06 13,86 ↑

²ÀSC, ó. î 1,36 ± 0,22 1,04 ± 0,15 2,86 ↑
VLFt, ìñ 345,44 ± 46,64 357,62 ± 50,12 -3,41 ↓
LFt, ìñ 34,51 ± 2,65 32,99 ± 2,72 4,60 ↑

â³äïîâ³ä³ (LFt = 34,51 ± 2,65 ìñ ïðîòè 32,99 ± 2,72 
ìñ) òà âêîðî÷åííÿ ïåð³îäó ðåôëåêòîðíî¿ â³äïîâ³-
ä³ âèùèõ âåãåòàòèâíèõ öåíòð³â (VLFt = 345,44 ± 46,64 
ìñ ïðîòè 357,62 ± 50,12 ìñ) ó õëîï÷èê³â ç çîðîâèìè 
äèñôóíêö³ÿìè. 

Ç ìåòîþ ïåðåâ³ðêè çàçíà÷åíîãî ïðèïóùåííÿ ïî-
ð³âíÿíî ôàêòîðí³ ñòðóêòóðè ÂÑÐ õëîï÷èê³â ç ð³çíèì 
ñòàíîì çîðîâî¿ ôóíêö³¿ (òàáë. 4). 

Ôàêòîð 1 ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè òà 
Ôàêòîð 2 ó íîðìàëüíîçîðèõ õëîï÷èê³â ìàº âèñîê³ êî-
ðåëÿö³¿ ç ïîêàçíèêàìè LF %, LFn, LF/HF, IC (ïîçèòèâíà 
êîðåëÿö³ÿ) HF %, HFn (íåãàòèâíà êîðåëÿö³ÿ). Öå äî-
çâîëÿº âèçíà÷èòè ¿õ ÿê ôàêòîð àêòèâíîñò³ ï³äêîðêîâèõ 
ðåãóëÿòîðíèõ ñòðóêòóð, ùî âíàñë³äîê ðåöèïðîêíî¿ 
âçàºìîä³¿ ÿäåð áëóêàþ÷îãî íåðâà òà âàçîìîòîðíîãî 
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Ðèñ. Ñòðóêòóðà ñïåêòðó ÂÑÐ ïðè çîðîâèõ äèñôóíêö³ÿõ. 
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Òàáëèöÿ 4

Ôàêòîðíà ñòðóêòóðà ÂÑÐ õëîï÷èê³â ç ð³çíèì ñòàíîì çîðîâî¿ ôóíêö³¿

Ïîêàç-
íèêè

Çîðîâ³ äèñôóíêö³¿ Êîíòðîëü
Ôàêòîð 1 Ôàêòîð 2 Ôàêòîð 3 Ôàêòîð 4 Ôàêòîð 5 Ôàêòîð 1 Ôàêòîð 2 Ôàêòîð 3 Ôàêòîð 4

Mean -0,257 -0,821 -0,402 -0,100 0,046 -0,838 -0,228 -0,276 -0,206
Ìî -0,182 -0,849 -0,404 -0,088 0,092 -0,802 -0,060 -0,208 -0,393

ÀÌî 0,209 0,135 0,954 0,091 0,049 0,301 0,261 0,819 -0,179
ΔÕ -0,220 -0,340 -0,142 -0,141 -0,865 -0,699 -0,164 -0,522 0,115
ÑVr -0,209 -0,544 -0,172 -0,006 -0,764 -0,694 -0,253 -0,482 0,300

pNN50 -0,526 -0,623 -0,295 -0,119 -0,346 -0,773 -0,472 -0,362 0,065
²Í 0,253 0,173 0,906 0,131 0,232 0,240 0,220 0,936 0,005
²Ò 0,303 0,216 0,869 0,056 0,276 0,272 0,270 0,918 -0,034

ÒÐÒ 0,242 0,182 0,932 0,107 0,099 0,264 0,255 0,922 -0,011
ÏÀÏÐ 0,175 0,189 0,945 0,136 -0,058 0,447 0,254 0,815 -0,055

²ÂÐ 0,294 0,164 0,795 0,094 0,478 0,233 0,230 0,935 -0,025
ÂÏÐ 0,292 0,373 0,472 0,091 0,685 0,451 0,217 0,831 0,036
ÑÑ1 0,590 0,620 0,060 0,322 0,135 0,543 0,538 0,189 0,248
ÑÑ0 0,286 0,049 0,538 0,658 -0,057 -0,228 0,426 0,001 0,792 
S0 -0,093 -0,619 -0,097 0,635 -0,286 -0,663 0,104 -0,224 0,664
TP -0,175 -0,886 -0,066 -0,106 -0,352 -0,924 -0,185 -0,262 0,086

VLF 0,172 -0,658 -0,225 0,477 -0,437 -0,699 0,112 -0,262 0,623
LF 0,058 -0,849 -0,148 -0,050 -0,454 -0,920 0,058 -0,297 0,132
HF -0,263 -0,865 -0,023 -0,174 -0,294 -0,877 -0,332 -0,219 -0,067

VLF % 0,462 0,128 0,283 0,778 0,185 0,100 0,622 0,057 0,706 
LF % 0,950 0,153 0,148 -0,116 0,076 0,168 0,930 0,275 -0,051
HF % -0,849 -0,168 -0,256 -0,383 -0,154 -0,160 -0,914 -0,211 -0,297
LFn 0,932 0,155 0,262 0,128 0,108 0,161 0,941 0,262 0,109
HFn -0,932 -0,155 -0,262 -0,128 -0,108 -0,161 -0,941 -0,262 -0,109

LF/HF 0,901 0,130 0,362 0,101 0,133 0,179 0,907 0,340 0,110
VLFt -0,191 0,225 0,001 0,684 0,003 0,046 -0,156 -0,320 0,563
LFt 0,362 0,021 0,060 0,613 0,206 0,201 0,252 0,076 0,576
²Ñ 0,775 0,126 0,427 0,399 0,146 0,151 0,883 0,276 0,325

²ÀSC 0,434 0,078 0,410 0,751 0,103 -0,046 0,671 0,056 0,697
 % çà-

ãàëüíî¿ 
äèñ-

ïåðñ³¿

52,29 16,85 10,28 7,69 4,85 51,78 22,79 9,24 5,69

Êóìó-
ëÿòèâíà 

äèñ-
ïåðñ³ÿ

91,96 % 89,50 %

Ïðèì³òêà: æèðíèì ïîì³÷åí³ çì³íí³, ùî âíîñÿòü íàéá³ëüøèé âêëàä ó âèä³ëåíèé ôàêòîð òà ìàþòü êîåô³ö³ºíò êîðåëÿö³¿ ç íèì    0,7. 

öåíòðà äîâãàñòîãî ìîçêó îáóìîâëþþòü ï³äòðèìàí-
íÿ ñèìïàòî-âàãàëüíîãî áàëàíñó çà ðàõóíîê àêòèâàö³¿ 
îñòàííüîãî. Öåé ôàêòîð ïîÿñíþº 57,29 % çàãàëüíî¿ 
äèñïåðñ³¿ ÂÑÐ ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè 
òà 22,79 % – ó íîðìàëüíîçîðèõ õëîï÷èê³â. 

Ôàêòîð 2 ó õëîïè÷ê³â ç çîðîâèìè äèñôóíêö³ÿìè 
òà Ôàêòîð 1 ó íîðìàëüíîçîðèõ õëîï÷èê³â ìàº âèñîê³ 

íåãàòèâí³ êîðåëÿö³¿ ç ïîêàçíèêàìè TP, LF, HF, Mean, 
Mo, ùî äîçâîëÿº âèçíà÷èòè ¿õ ÿê ôàêòîð âíóòð³ø-
íüî-ñèñòåìíî¿ ðåãóëÿö³¿ ñåðöåâîãî ðèòìó, ÿêèé â 
çíà÷í³é ì³ð³ çàëåæèòü â³ä ð³âíÿ àáñîëþòíî¿ àêòèâ-
íîñò³ ðåãóëÿòîðíèõ ñèñòåì òà âèçíà÷àº ñóìàðíèé 
åôåêò ðåãóëÿö³¿ ñåðöåâîãî ðèòìó. Öåé ôàêòîð ïî-
ÿñíþº 16,85 % çàãàëüíî¿ äèñïåðñ³¿ ÂÑÐ ó õëîï÷èê³â ç 
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çîðîâèìè äèñôóíêö³ÿìè òà 51,78 % – ó íîðìàëüíîçî-
ðèõ õëîï÷èê³â. 

Ôàêòîð 3 ó õëîï÷èê³â ç ð³çíèì ñòàíîì çîðîâî¿ 
ôóíêö³¿ ìàº ñèëüíó ïîçèòèâíó êîðåëÿö³þ ç ïîêàçíèêà-
ìè ÀÌî, ²Í, ²Ò, ÒÐÒ, ÏÀÏÐ é ²ÂÐ, ùî äîçâîëÿº âèçíà÷è-
òè éîãî ÿê ôàêòîð àêòèâíîñò³ íåðâîâîãî êàíàëó öåí-
òðàëüíîãî êîíòóðó ðåãóëÿö³¿ ñåðöåâîãî ðèòìó. Öåé 
ôàêòîð ïîÿñíþº 10,28 % çàãàëüíî¿ äèñïåðñ³¿ ÂÑÐ ó 
õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè òà 9,24 % – ó íîð-
ìàëüíîçîðèõ õëîï÷èê³â. 

Ôàêòîð 4 ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿ-
ìè ìàº ñèëüíó ïîçèòèâíó êîðåëÿö³þ ç ïîêàçíèêàìè 
VLF % òà IASC, à ó íîðìàëüíîçîðèõ õëîï÷èê³â – ç ïî-
êàçíèêàìè ÑÑ0 òà VLF %, ùî äîçâîëÿº âèçíà÷èòè éîãî 
ÿê ôàêòîð àêòèâíîñò³ ì³æñèñòåìíîãî ð³âíÿ ðåãóëÿö³¿ 
ñåðöåâîãî ðèòìó. Íà öüîìó ð³âí³ ðåãóëÿö³ÿ ñåðöåâèì 
ðèòìîì çä³éñíþºòüñÿ øëÿõîì àêòèâàö³¿ âèùèõ âåãå-
òàòèâíèõ öåíòð³â, ïåðåâàæíî åðãîòðîïíèõ, òà ìîá³ë³-
çàö³ºþ ã³ïîòàëàìî-ã³ïîô³çàðíî¿ ñèñòåìè. Öåé ôàêòîð 
ïîÿñíþº 7,69 % çàãàëüíî¿ äèñïåðñ³¿ ÂÑÐ ó õëîï÷èê³â ç 
çîðîâèìè äèñôóíêö³ÿìè òà 5,69 % – ó íîðìàëüíîçî-
ðèõ õëîï÷èê³â. 

Ñòðóêòóðà ÂÑÐ ó õëîï÷èê³â ç çîðîâèìè äèñôóíê-
ö³ÿìè íà 4,85 % âèçíà÷àºòüñÿ Ôàêòîðîì 5, ùî ìàº 

ñèëüí³ íåãàòèâí³ êîðåëÿö³¿ ç ïîêàçíèêàìè X ³ CVr. Öå 
äîçâîëÿº âèçíà÷èòè éîãî ÿê ôàêòîð àêòèâíîñò³ àâòî-
íîìíîãî êîíòóðó ðåãóëÿö³¿ ñåðöåâîãî ðèòìó. Àíàë³çó-
þ÷è ñòðóêòóðó ôàêòîðà, ìîæíà ä³éòè âèñíîâêó, ùî ó 
õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè àêòèâí³ñòü öüîãî 
êîíòóðó ðåãóëÿö³¿ ñåðöåâîãî ðèòìó çíèæåíà. 

Îòæå, ðåçóëüòàòè ôàêòîðíîãî àíàë³çó ï³äòâåðäæó-
þòü öåíòðàë³çàö³þ óïðàâë³ííÿ ñåðöåâèì ðèòìîì ó 
õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè. 

Âèñíîâêè. Ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè 
ñïîñòåð³ãàºòüñÿ òåíäåíö³ÿ äî çíèæåííÿ àáñîëþòíîãî 
ð³âíÿ àêòèâíîñò³ ðåãóëÿòîðíèõ ñèñòåì òà ïîêàçíèê³â 
²Í, ÂÏÐ òà ÏÀÏÐ, çì³íà ôàêòîðíî¿ ñòðóêòóðè ÂÑÐ ó á³ê 
äîì³íóâàííÿ àêòèâíîñò³ ï³äêîðêîâèõ ðåãóëÿòîðíèõ 
ñòðóêòóð (âàçîìîòîðíîãî öåíòðó). Çàçíà÷åíå ñâ³ä-
÷èòü ïðî àêòèâ³çàö³þ ìåõàí³çì³â íåñïåöèô³÷íî¿ àäàï-
òàö³¿ òà íàïðóæåííÿ ìåõàí³çì³â ðåãóëÿö³¿ ó õëîï÷èê³â ç 
çîðîâèìè äèñôóíêö³ÿìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü âáà-
÷àþòüñÿ â àíàë³ç³ âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó 
ó ä³òåé ç çîðîâèìè äèñôóíêö³ÿìè ïðè ô³çè÷íèõ ³ 
êîãí³òèâíèõ íàâàíòàæåííÿõ ç ìåòîþ âñòàíîâëåííÿ 
ç’ÿñóâàííÿ âåãåòàòèâíî¿ ðåàêòèâíîñò³ òà âåãåòàòèâ-
íîãî ðåçåðâó îðãàí³çìó. 
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ÂÀÐ²ÀÁÅËÜÍ²ÑÒÜ ÑÅÐÖÅÂÎÃÎ ÐÈÒÌÓ ÏÐÈ ÂÐÎÄÆÅÍÈÕ ÇÎÐÎÂÈÕ ÄÈÑÔÓÍÊÖ²ßÕ
Ðåäüêà ². Â. 
Ðåçþìå. Ó ñòàòò³ ïðîàíàë³çîâàí³ ÷àñîâ³, êîðåëÿö³éí³ òà ñïåêòðàëüí³ õàðàêòåðèñòèêè ÂÑÐ 8–12-ð³÷íèõ õëîï-

÷èê³â ç âðîäæåíèìè çîðîâèìè äèñôóíêö³ÿìè òà íîðìàëüíîçîðèì. Ïðîâåäåíî ôàêòîðíèé àíàë³ç ïàðàìåòð³â 
ÂÑÐ. Âñòàíîâëåíî, ùî ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè ñïîñòåð³ãàºòüñÿ òåíäåíö³ÿ äî çíèæåííÿ àáñîëþò-
íîãî ð³âíÿ àêòèâíîñò³ ðåãóëÿòîðíèõ ñèñòåì òà ³íäåêñó íàïðóæåííÿ, âåãåòàòèâíîãî ïîêàçíèêà ðèòìó òà ïîêàç-
íèêà àäåêâàòíîñò³ ïðîöåñ³â ðåãóëÿö³¿, çì³íà ôàêòîðíî¿ ñòðóêòóðè ÂÑÐ ó á³ê äîì³íóâàííÿ àêòèâíîñò³ ï³äêîðêîâèõ 
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Ô²Ç²ÎËÎÃ²ß

ðåãóëÿòîðíèõ ñòðóêòóð (âàçîìîòîðíîãî öåíòðó). Çàçíà÷åíå ñâ³ä÷èòü ïðî àêòèâ³çàö³þ ìåõàí³çì³â íåñïåöèô³÷íî¿ 
àäàïòàö³¿ òà íàïðóæåííÿ ìåõàí³çì³â ðåãóëÿö³¿ ó õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè. 

Êëþ÷îâ³ ñëîâà: ÂÑÐ, çîðîâ³ äèñôóíêö³¿, ôàêòîðíèé àíàë³ç. 
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ÂÀÐÈÀÁÅËÜÍÎÑÒÜ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ ÏÐÈ ÂÐÎÆÄÅÍÍÛÕ ÇÐÈÒÅËÜÍÛÕ ÄÈÑÔÓÍÊÖÈßÕ
Ðåäüêà È. Â. 
Ðåçþìå. Â ñòàòüå ïðîàíàëèçèðîâàíû âðåìåííûå, êîððåëÿöèîííûå è ñïåêòðàëüíûå õàðàêòåðèñòèêè 

ÂÑÐ 8–12-ëåòíèõ ìàëü÷èêîâ ñ âðîæäåííûìè çðèòåëüíûìè äèñôóíêöèÿìè è íîðìàëüíîâèäÿùèõ. Ïðîâåäåí 
ôàêòîðíûé àíàëèç ïàðàìåòðîâ ÂÑÐ. Óñòàíîâëåíî, ÷òî ó ìàëü÷èêîâ ñî çðèòåëüíûìè äèñôóíêöèÿìè íàáëþäàåò-
ñÿ òåíäåíöèÿ ê ñíèæåíèþ àáñîëþòíîãî óðîâíÿ àêòèâíîñòè ðåãóëÿòîðíûõ ñèñòåì, èíäåêñà íàïðÿæåíèÿ, âåãåòà-
òèâíîãî ïîêàçàòåëÿ ðèòìà è ïîêàçàòåëÿ àäåêâàòíîñòè ïðîöåññîâ ðåãóëÿöèè; èçìåíåíèå ôàêòîðíîé ñòðóêòóðû 
ÂÑÐ â ñòîðîíó äîìèíèðîâàíèÿ àêòèâíîñòè ïîäêîðêîâûõ ðåãóëÿòîðíûõ ñòðóêòóð (âàçîìîòîðíîãî öåíòðà). Óêà-
çàííîå ñâèäåòåëüñòâóåò îá àêòèâèçàöèè ìåõàíèçìîâ íåñïåöèôè÷åñêîé àäàïòàöèè è íàïðÿæåíèÿ ìåõàíèçìîâ 
ðåãóëÿöèè ó ìàëü÷èêîâ ñ çðèòåëüíûìè äèñôóíêöèÿìè . 

Êëþ÷åâûå ñëîâà: ÂÑÐ, çðèòåëüíûå äèñôóíêöèè, ôàêòîðíûé àíàëèç. 
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Heart Rate Variability at Congenital Vision Dysfunction
Redka I. V. 
Abstract. An influence of light on the body is carried out not only by specific modal-optic tract, but also through 

optical-vegetative system in most animals and humans. The retino-hypothalamic tract and geniculo-hypothalamic 
tract play an important role in this system. This creates structural conditions to influence of visual deprivation on func-
tional activity of higher vegetative regulation centers. 

The analysis of heart rate variability (HRV) is only quantitative noninvasive method for studying vegetative homeo-
stasis of the organism. Studies of heart rate variability in children with visual dysfunction are not numerous. There is 
no consensus on the state of vegetative homeostasis of children with visual dysfunction exists by parameters of heart 
rate variability. 

The aim of study was to conduct a comparative analysis of heart rate variability of children with different visual 
functions. 

In the study participated 31 boy with congenital visual dysfunction (10,07 ± 0,31 age) and 27 healthy children 
(9,94 ± 0,26 age). The mostly of children with visual dysfunction was 2 or 3 ophthalmic diagnoses and 10 boys had 
monocular dysfunction. The average corrected visual acuity was 0,23 ± 0,06 and 0,31 ± 0,07 on left and right eyes 
respectively. 

Studies were conducted in a darkened room in the situation studied sitting with eyes closed (for equalization of 
conditions of visual stimulation) for 2.5 min. 

The average duration of cardiac (Mean), moda (Mo), the amplitude mode (AMo), the spread of variations (ΔX), the 
coefficient of variation (CVr), percents of cardio intervals pairs with a difference of duration more than 50 ms (pNN50), 
the total power spectrum (TP), the absolute power of very low frequency (VLF), low frequency (LF) and high frequency 
(HF) components of the spectrum, the relative power of these components (according VLF %, LF %, HF %), the nor-
malized power of these components (LFn, HFn), the index simpatico-vagal balance (LF/HF), the duration of response 
period higher vegetative centers (VLFt), the duration of baroreflex response (LFt), the centralization index (IC), the 
index of activity of subcortical centers (IASC), the stress index (SI), the index of vegetative balance (IVB ), the veg-
etative index of rate (VIR), indicator of the adequacy of the regulation processes (IARP), the index of anxiety (IA), the 
index «type of anxiety reaction» (TAR), the coefficient of correlation after the first shift (CC1), the number of landslides 
autocorrelation functions to achieve value correlation coefficient equal to 0 (SS0), the first value of the spectral func-
tion (S0) were analyzed in this research. Factor analysis of HRV parameters was carried out. 

The boys with visual dysfunction was characterized by trend (P >0.05) to decrease of the absolute activity of regu-
latory systems and stress indicators index, vegetative index of rate and index of adequacy of regulation processes. 

The structure of HRV in boys with visual dysfunction was determined by 5 factors: 1) factor activity of subcortical 
regulatory agencies (57.29 %); 2) factor internal system regulation of heart rate (16.85 %); 3) factor activity of the 
central nervous channel circuit regulation of heart rate (10.28 %); 4) factor activity intersystem level regulation of heart 
rate (7.69 % ); 5) factor activity of autonomous circuit regulation of heart rate (5.89 %). 

The structure of HRV in healthy boys was determined by 4 factors: 1) factor internal system regulation of heart 
rate (51.78 %); 2) factor activity of subcortical regulatory agencies (22.79 %); 3) factor activity of the central nervous 
channel circuit regulation of heart rate (9.24 %); 4) factor activity intersystem level regulation of heart rate (5.69 %). 

Changes in the factor structure of HRV in boys with vision dysfunction were indicated on dominance activity sub-
cortical regulatory structures (vasomotor center), nonspecific adaption mechanisms activation and increase central-
ization of regulation mechanisms. 

Keywords: HRV, visual dysfunction, factor analysis. 
Ðåöåíçåíò – ïðîô. Ñîáîëºâ Â. ². 
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