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Ðåçþìå. Ó ðîáîò³ íàâåäåíî äàí³ ïðî âçàºìîçâ'ÿçîê ìîðôîôóíêö³î-

íàëüíîãî ñòàíó ñïîëó÷íî¿ òêàíèíè ïàðåíõ³ìàòîçíèõ îðãàí³â
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õðîí³÷íî¿ ïàòîëîã³¿ ïàíêðåàòîäóîäåíàëüíî¿ çîíè. Âèÿâëåíî
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àãðåãàö³éíèõ âëàñòèâîñòåé òðîìáîöèò³â.
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Âñòóï

Ðîçâèòîê ô³áðîòè÷íèõ çì³í ïàíêðåàòîäóîäå-
íàëüíî¿ çîíè îáóìîâëåíî ïðîöåñàìè, ëîêàë³çî-
âàíèìè ó âîãíèù³ çàïàëåííÿ, à òàê ñàìî ñòàíîì ³
ðåàêòèâí³ñòþ ð³çíèõ ñèñòåì îðãàí³çìó. Çàïàëüíèé
ïðîöåñ ñóïðîâîäæóºòüñÿ ïîðóøåííÿì ïðîöåñ³â
ïðîë³ôåðàö³¿, äèôåðåíö³þâàííÿ ³ ðåãåíåðàö³¿ êë³òèí
ïàðåíõ³ìàòîçíèõ îðãàí³â òà çì³íàìè òðîìáî-
öèòàðíî¿ òà êîàãóëÿö³éíî¿ ëàíîê ãåìîñòàçó [4].
Ðîçâèòîê õðîí³÷íîãî çàïàëåííÿ ïàðåíõ³ìàòîçíèõ
îðãàí³â ñóïðîâîäæóºòüñÿ íàäì³ðíîþ ïðîäóêö³ºþ
ïîçàêë³òèííèõ ìàòðèêñíèõ ïðîòå¿í³â, çîêðåìà
êîëàãåíó, ùî ïðèçâîäèòü äî ô³áðîçó. Ó â³äïîâ³äü
íà ä³þ ïîøêîäæóþ÷îãî ôàêòîðó â³äáóâàºòüñÿ
çá³ëüøåííÿ ïðîäóêö³¿ öèòîê³í³â. Íàäì³ðíà ê³ëü-
ê³ñòü öèòîê³í³â, ó ñâîþ ÷åðãó, àêòèâóº ïðîô³áðîçí³
êë³òèíè, çîêðåìà ç³ð÷àñò³ êë³òèíè ïå÷³íêè ³ ï³ä-
øëóíêîâî¿ çàëîçè, ùî ïðèçâîäèòü äî çá³ëüøåííÿ
ïðîäóêö³¿ êîëàãåíó, à â ïîäàëüøîìó - äî ô³áðîçó
öèõ îðãàí³â [5].

Â³äçíà÷åíî, ùî ñàì³ àêòèâîâàí³ ç³ð÷àñò³ êë³òè-
íè çäàòí³ ñèíòåçóâàòè öèòîê³íè, ùî ¿õ àêòèâóþòü
[6]. Öå ìîæå ñâ³ä÷èòè ïðî ìîæëèâ³ñòü ïîñò³éíî¿
àêòèâàö³¿ ç³ð÷àñòèõ êë³òèí ïå÷³íêè òà ïðîäóêö³¿
íèìè êîëàãåíó, ùî îáóìîâëþº ïðîãðåñóâàííÿ ô³á-
ðîçó.

Ó òîé æå ÷àñ ó ïðîöåñàõ çàïàëåííÿ âàæëèâó
ðîëü â³ä³ãðàþòü òðîìáîöèòè. Ï³ä âïëèâîì ³íòåð-
ëåéê³íó-1, ôàêòîðó íåêðîçó ïóõëèíè- a â³äáó-
âàºòüñÿ àêòèâàö³ÿ òðîìáîöèò³â ç íàñòóïíîþ ïðî-
äóêö³ºþ ôàêòîð³â ðîñòó, ùî ïðèçâîäèòü äî ñòè-
ìóëÿö³¿ êîëàãåíîóòâîðåííÿ òà çàïóñêó ô³áðîòè÷-
íèõ ïðîöåñ³â â îðãàí³ [7, 8]. Ó ñâîþ ÷åðãó âèâ³-
ëüíåí³ ³ç òðîìáîöèò³â ðå÷îâèíè âïëèâàþòü íà
ñòàí ñïîëó÷íî¿ òêàíèíè ³ êðîâîîá³ã ó âñüîìó îð-
ãàí³çì³. Òàêèì ÷èíîì, ï³ä ä³ºþ ïîøêîäæóþ÷îãî
ôàêòîðó â³äáóâàºòüñÿ âèä³ëåííÿ ìåä³àòîð³â

çàïàëåííÿ, ùî àêòèâóþòü ÿê ô³ç³îëîã³÷íó ñèñòåìó
ñïîëó÷íî¿ òêàíèíè (ÔÑÑÒ), òàê ³ òðîìáîöèòàðíó
ëàíêó ñèñòåìè ãåìîñòàçó.

Êð³ì òîãî, âíàñë³äîê àêòèâàö³¿ òðîìáîöèò³â
ïîðóøóºòüñÿ ì³êðîãåìîäèíàì³êà, çì³íþþòüñÿ
âëàñòèâîñò³ ôîðìåíèõ åëåìåíò³â êðîâ³, ùî ïîã-
ëèáëþº ñòóï³íü óòâîðåíèõ ïîðóøåíü.

Â³äáóâàºòüñÿ çíèæåííÿ ô³ç³îëîã³÷íèõ ðåçåðâ³â
îðãàí³çìó, ùî ìîæå ìàòè íàñë³äêîì õðîí³÷í³ çàõ-
âîðþâàííÿ. Ï³äñóìîâóþ÷è àíàë³ç ë³òåðàòóðè,
ìîæíà ïðèïóñòèòè íàÿâí³ñòü âçàºìîçâ'ÿçêó ì³æ
ôóíêö³îíàëüíîþ àêòèâí³ñòþ òðîìáîöèò³â ³ ðîç-
âèòêîì ô³áðîòè÷íèõ ïðîöåñ³â çà ðàõóíîê
çàãàëüíèõ ìåõàí³çì³â ðåãóëÿö³¿ ðåàêö³é ñèñòåìè
ñïîëó÷íî¿ òêàíèíè íà ïîøêîäæåííÿ. Âèâ÷åííÿ
öüîãî âçàºìîçâ'ÿçêó ìàº ³ñòîòíå çíà÷åííÿ äëÿ ïî-
äàëüøîãî ç'ÿñóâàííÿ ïàòîô³ç³îëîã³÷íèõ ìåõàí³çì³â
çàõâîðþâàíü, à òàêîæ äëÿ ä³àãíîñòèêè òà ïðîã-
íîçó ñòàíó õâîðèõ.

Ìåòà äîñë³äæåííÿ

Âñòàíîâèòè âçàºìîçâ'ÿçîê ìîðôîôóíêö³îíàëü-
íîãî ñòàíó ñïîëó÷íî¿ òêàíèíè ïàðåíõ³ìàòîçíèõ
îðãàí³â ïàíêðåàòîäóîäåíàëüíî¿ çîíè òà õàðàêòåðó
ôóíêö³îíàëüíî¿ àêòèâíîñò³ òðîìáîöèò³â ó ùóð³â â
óìîâàõ õðîí³÷íî¿ ïàòîëîã³¿.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ ïðîâîäèëîñÿ íà äâîõ ãðóïàõ (ïî
10 òâàðèí) á³ëèõ ùóð³â ñàìö³â ó â³ö³ 6 ì³ñ. ìàñîþ
210 + 30 ã â³äïîâ³äíî äî ïðèíöèï³â ªâðîïåéñüêî¿
êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí (Ñòðàñ-
áóðã, 1986) ³ "Ñï³ëüíèìè ïðèíöèïàìè åêñïåðè-
ìåíò³â íà òâàðèíàõ", ñõâàëåíèìè I Íàö³îíàëüíèì
êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). Ïåðøà ãðóïà -
êîíòðîëüíà, áóëà ñôîðìîâàíà ç ³íòàêòíèõ òâàðèí.
Òâàðèíàì äðóãî¿ åêñïåðèìåíòàëüíî¿ ãðóïè ïà-
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òîëîã³þ ìîäåëþâàëè çà ìîäèô³êîâàíîþ ìåòîäè-
êîþ [3] øëÿõîì ââåäåííÿ â îáëàñòü ïðîåêö³¿ ïàíê-
ðåàòîäóîäåíàëüíî¿ çîíè 50% ðîç÷èíó ìåäè÷íî¿
êîíñåðâîâàíî¿ æîâ÷³ ïî 0,1 ìë êîæíîìó ùóðó 2
ðàçè íà òèæäåíü ïðîòÿãîì 4 ì³ñÿö³â (âñüîãî 30
³í'ºêö³é).

Êðîâ äëÿ äîñë³äæåííÿ àãðåãàö³¿ òðîìáîöèò³â
áðàëè ³ç ñåðöÿ ùóð³â ï³ä ÷àñ âèâåäåííÿ ç åêñïå-
ðèìåíòó. ²íäóêîâàíà àãðåãàö³ÿ òðîìáîöèò³â äîñ-
ë³äæóâàëàñÿ ³ç çàñòîñóâàííÿì êîìï'þòåðèçîâà-
íîãî àíàë³çàòîðà àãðåãàö³¿ òðîìáîöèò³â "SOLAR
2110" (Á³ëîðóñü). ßê ³íäóêòîð àãðåãàö³¿ âèêîðèñ-
òîâóâàëè àäåíîçèíäèôîñôàò (ÍÂÎ "Ðåíàì",
Ðîñ³ÿ; äàë³ ÀÄÔ) â êîíöåíòðàö³¿ 2,5 ³ 10,0 ìêìîëü/
ë. Çàïèñ àãðåãàòîãðàì ïðîâîäèâñÿ ïðè 37°Ñ ïðî-
òÿãîì 10 õâèëèí. Ïîäàëüøèé àíàë³ç àãðåãàö³éíî¿
êðèâî¿ ì³ñòèâ âèçíà÷åííÿ íàñòóïíèõ ïîêàçíèê³â: 1)
ñòóïåíÿ àãðåãàö³¿ - ìàêñèìàëüíîãî % ñâ³òëîïðî-
ïóñêàííÿ ïëàçìè; 2) ÷àñó äîñÿãíåííÿ ìàêñè-
ìàëüíî¿ øâèäêîñò³ àãðåãàö³¿ - ÷àñó äîñÿãíåííÿ
ìàêñèìàëüíîãî % ñâ³òëîïðîïóñêàííÿ; 3) øâèä-
êîñò³ àãðåãàö³¿, ùî ðîçðàõîâóºòüñÿ ÷åðåç 30 ñå-
êóíä ï³ñëÿ ïî÷àòêó àãðåãàö³¿ òðîìáîöèò³â.

Äëÿ âèâ÷åííÿ ïîêàçíèê³â ìåòàáîë³çìó ñïî-
ëó÷íî¿ òêàíèíè âèçíà÷àëè ñóìàðíèé, â³ëüíèé òà
çâ'ÿçàíèé îêñèïðîë³í ó ñå÷³ ùóð³â çà ìåòîäèêîþ
Ï.Í. Øàðàºâà [2] ïåðåä ïî÷àòêîì ³ â õîä³ åêñïå-
ðèìåíòó ó òåðì³íè 1, 2, 3, 4 ì³ñ.

Çðàçêè òêàíèí ï³äøëóíêîâî¿ çàëîçè ³ ïå÷³íêè
ô³êñóâàëè â 10% íåéòðàëüíîìó ôîðìàë³í³, çàêëþ-
÷àëè ó ïàðàô³í çà çàãàëüíîïðèéíÿòîþ ìåòî-
äèêîþ. Çð³çè, çàâòîâøêè 4-6 ìêì, ôàðáóâàëè
ãåìàòîêñèë³í-åîçèíîì òà ï³êðîôóêñèíîì çà Âàí-
Ã³çîíîì [1]. Ã³ñòîëîã³÷í³ ïðåïàðàòè àíàë³çóâàëè â
ïîë³ çîðó ì³êðîñêîïó "Micros MC50", ôîòîâ³ä-
áèòêè âèêîíóâàëè çà äîïîìîãîþ öèôðîâî¿ êàìåðè
Canon A510.

Îáðîáêà ðåçóëüòàò³â áóëà ïðîâåäåíà ³ç çàñòî-
ñóâàííÿì ïàêåòó ñòàòèñòè÷íîãî àíàë³çó Statistica
6.0. Â³äì³ííîñò³ ì³æ ïîð³âíþâàíèìè ïîêàçíèêàìè
ââàæàëè äîñòîâ³ðíèìè, ÿêùî çíà÷åííÿ éìîâ³ð-
íîñò³ áóëî á³ëüøå àáî äîð³âíþâàëî 95% (ð<0,05).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðè ã³ñòîëîã³÷íîìó äîñë³äæåíí³ ï³äøëóíêîâî¿
çàëîçè äîñë³äíèõ ùóð³â ç ìîäåëëþ õðîí³÷íî¿ ïà-
òîëîã³¿ ïàíêðåàòîäóîäåíàëüíî¿ çîíè âñòàíîâëåí³
íåçíà÷í³ çì³íè ó ñòðóêòóð³ îðãàíà, à ñàìå - ÿâèùà
òêàíèííîãî íàáðÿêó òà ïîâíîêðîâ'ÿ, ùî ñâ³ä÷èòü
ïðî ïîðóøåííÿ ðåã³îíàðíîãî êðîâîîá³ãó. Ï³äø-
ëóíêîâà çàëîçà ìàëà òèïîâó ÷àñòî÷êîâó áóäîâó,
àöèíîçíèé ìàëþíîê áóâ ÷³òêèì. Ïàíêðåàòè÷í³
îñòð³âö³ áóëè ïðåäñòàâëåí³ ó äîñòàòí³é ê³ëüêîñò³,
ì³ñòèëè ïîâíîêðîâí³ êàï³ëÿðè (ðèñ. 1 à, á).

Ïðè ì³êðîñêîï³÷íîìó àíàë³ç³ ïðåïàðàò³â

                                    à)                                                                            á)

Ðèñ. 1 Ôðàãìåíò ï³äøëóíêîâî¿ çàëîçè ùóðà. ßâèùà òêàíèííîãî íàáðÿêó ³ ïîâíîêðîâ'ÿ. à) åêçîêðèííà

÷àñòèíà; á) ïàíêðåàòè÷íèé îñòð³âåöü. Ãåìàòîêñèë³í ³ åîçèí. Îê. 10õ, îá. 40õ

ïå÷³íêè ùóð³â âèçíà÷àëèñÿ äåñòðóêòèâí³ çì³íè, ÿê³
áóëè ïîâ'ÿçàí³ ç ïîðóøåííÿì ðàä³àëüíîãî
ìàëþíêà ïå÷³íêîâèõ òðàáåêóë, ÿâèùàìè
òêàíèííîãî íàáðÿêó ç ðîçøèðåííÿì ïðîñòîð³â
Ä³ññå. Ãåïàòîöèòè âòðà÷àëè ïîë³ãîíàëüíó ôîðìó,
¿õ öèòîïëàçìà íàáóâàëà çåðíèñòîñò³. Âèçíà÷àëèñÿ
êë³òèíè ð³çíèõ ðîçì³ð³â - â³ä äð³áíèõ ç íåâåëèêèì
ÿäðîì, ÿêå âì³ùóâàëî 1-2 ÿäåðöÿ, äî âåëèêèõ
íàáðÿêëèõ ãåïàòîöèò³â ³ç íå÷³òêèìè êîíòóðàìè.
Ñïîñòåð³ãàëèñÿ çíà÷í³ òåðèòîð³¿, íà ÿêèõ
ðîçì³ùóâàëèñÿ êë³òèíè íà ð³çíèõ ñòàä³ÿõ íåêðîçó
³ êë³òèííèé äåòðèò. Óçäîâæ ïîðòàëüíèõ òðàêò³â

ôîðìóâàëèñÿ ïðîøàðêè ñïîëó÷íî¿ òêàíèíè ð³çíî¿
òîâùèíè, ÿê³ ÷³òêî âèçíà÷àëèñÿ ïðè ôàðáóâàíí³
ï³êðîôóêñèíîì çà Âàí-Ã³çîíîì (ðèñ.2). Ó âñ³õ òâà-
ðèí ïîáëèçó äåÿêèõ òð³àä âèÿâëÿëèñÿ ³íô³ëüòðàòè,
ÿê³ ñêëàäàëèñÿ ç êðóãëîêë³òèííèõ åëåìåíò³â, ïëàç-
ìàöèò³â òà åîçèíîô³ë³â, ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü
çàïàëüíîãî ïðîöåñó. Ïî âñ³é òåðèòîð³¿ ïå÷³íêè
âèÿâëÿëèñÿ ðîçøèðåí³ öåíòðàëüí³ âåíè, ïîâíîê-
ðîâí³ âíóòð³øíüî÷àñòî÷êîâ³ êàï³ëÿðè, íåð³âíî-
ì³ðí³ñòü çàïîâíåííÿ êàï³ëÿðíèõ ñèíóñ³â êë³òèíàìè
êðîâ³.

Îòæå, ìîäåëþâàííÿ õðîí³÷íî¿ ïàòîëîã³¿
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Ðèñ. 2 Ôðàãìåíò ïå÷³íêè ùóðà. Ôîðìóâàííÿ

ïðîøàðê³â ñïîëó÷íî¿ òêàíèíè. Ïîðóøåííÿ

òðàáåêóëÿðíî¿ ñòðóêòóðè ðîçòàøóâàííÿ

ãåïàòîöèò³â, ðîçøèðåí³ öåíòðàëüí³ âåíè. Âàí

Ã³çîí. Îê.10õ, îá. 10õ
ïàíêðåàòîäóîäåíàëüíî¿ çîíè ââåäåííÿì æîâ÷³
ïðèçâîäèòü äî ðîçâèòêó äåñòðóêòèâíî-äèñòðî-
ô³÷íèõ çì³í â ïåðøó ÷åðãó â ïå÷³íö³. Ó ï³ä-
øëóíêîâ³é çàëîç³ òâàðèí âñòàíîâëåíî íåçíà÷í³
çì³íè â ñòðóêòóð³ îðãàíó, ùî ñâ³ä÷àòü ïðî ïîðó-
øåííÿ ì³ñöåâîãî êðîâîîá³ãó.

Ïðè äîñë³äæåíí³ ð³âíÿ ñóìàðíîãî îêñèïðîë³íó
òà éîãî ôðàêö³é íà âñ³õ òåðì³íàõ åêñïåðèìåíòó
âèçíà÷àëàñÿ òåíäåíö³ÿ äî ï³äâèùåííÿ ð³âíÿ ñó-
ìàðíîãî îêñèïðîë³íó ó ïåðøèé ì³ñÿöü ï³ñëÿ ïî-
÷àòêó ³í'ºêö³é, à ïîò³ì äî ïîñòóïîâîãî éîãî çíè-
æåííÿ íà â³ääàëåíèõ òåðì³íàõ. Öå ï³äâèùåííÿ

á³ëüøîþ ì³ðîþ â³äáóâàëîñÿ çà ðàõóíîê çâ'ÿçàíîãî
îêñèïðîë³íó ³ éìîâ³ðíî ìîæå â³ääçåðêàëþâàòè
³íòåíñèâíèé ô³áðîãåíåç ó â³äïîâ³äü íà ïîø-
êîäæåííÿ. Íà â³ääàëåíèõ òåðì³íàõ ñïîñòå-
ð³ãàëàñÿ òåíäåíö³ÿ äî çíèæåííÿ ð³âíÿ çâ'ÿçàíîãî ³
ï³äâèùåííÿ ð³âíÿ â³ëüíîãî îêñèïðîë³íó, ùî ìîæå
ñâ³ä÷èòè ïðî ðîçïàä íàäëèøêîâî âèðîáëåíèõ, íåç-
ð³ëèõ êîëàãåíîâèõ âîëîêîí. Îäíàê ñòàòèñòè÷íî
äîñòîâ³ðíèõ çì³í íå áóëî âñòàíîâëåíî (òàáë. 1).
Â³äñóòí³ñòü ñòàòèñòè÷íî çíà÷óùèõ â³äì³ííîñòåé
äîçâîëÿº ïðèïóñòèòè, ùî ïîðóøåííÿ ñòàíó êîëà-
ãåíó, ùî ñïîñòåð³ãàþòüñÿ ïðè ìîðôîëîã³÷íèõ
äîñë³äæåííÿõ, íîñÿòü ëîêàëüíèé õàðàêòåð ³
çà÷³ïàþòü ò³ëüêè íåâåëèêó ÷àñòèíó ñïîëó÷íî¿
òêàíèíè, à îáì³í ¿¿ îñíîâíî¿ ìàñè çàëèøàºòüñÿ â
ìåæàõ íîðìè. Ìîæíà ïðèïóñòèòè, ùî òàêèì ÷è-
íîì â³äáóâàºòüñÿ ä³ÿ êîìïåíñàòîðíèõ ìåõàí³çì³â
ó ÔÑÑÒ íà äàíîìó åòàï³ ðîçâèòêó åêñïåðè-
ìåíòàëüíî¿ ïàòîëîã³¿.

Ïðè äîñë³äæåíí³ ôóíêö³îíàëüíî¿ àêòèâíîñò³
òðîìáîöèò³â ùóð³â êîíòðîëüíî¿ ãðóïè ³ ùóð³â ç
ìîäåëþâàííÿì ïàòîëîã³¿ ïàíêðåàòîäóîäåíàëüíî¿
çîíè ïîð³âíþâàëè ñïî÷àòêó ïðè êîíöåíòðàö³¿
³íäóêòîðà àãðåãàö³¿ 2,5 ìêìîëü/ë. Ïðè öüîìó âèÿ-
âèëîñÿ, ùî ñòóï³íü àãðåãàö³¿ ó ùóð³â ³ç ïàòîëîã³ºþ
áóâ íàáàãàòî íèæ÷èì, í³æ ó êîíòðîë³. Íèæ÷å áóëà
³ øâèäê³ñòü àãðåãàö³¿. ×àñ äîñÿãíåííÿ ìàêñè-
ìàëüíî¿ øâèäêîñò³ àãðåãàö³¿ ïðè öüîìó áóâ êîðîò-
øå äàíîãî ïîêàçíèêà ùóð³â êîíòðîëüíî¿ ãðóïè
(òàáë.2).

Термін 

експерименту 
Сумарний Вільний Зв’язаний 

Вихідний 0,32±0,03 0,09±0,01 0,23±0,02 

1 міс. 0,53±0,12 0,12±0,02 0,41±0,1 

2 міс. 0,47±0,09 0,1±0,02 0,37±0,07 

3 міс. 0,37±0,08 0,12±0,05 0,25±0,04 

4 міс. 0,39±0,26 0,14±0,09 0,25±0,17 

 

Òàáëèöÿ 1

Ð³âåíü îêñèïðîë³íó â ñå÷³ ùóð³â íà ð³çíèõ òåðì³íàõ åêñïåðèìåíòó, ìã/ñóò

Ïîð³âíÿííÿ ïàðàìåòð³â àãðåãàö³¿ öèõ ãðóï ùó-
ð³â ïðè êîíöåíòðàö³¿ ÀÄÔ 10,0 ìêìîëü/ë ïîêàçàëî
â³äì³ííîñò³ çà ñòóïåíåì àãðåãàö³¿: íèæ÷èé ïîêàç-
íèê çíîâó áóâ â³äçíà÷åíèé ó ùóð³â ³ç ïàòîëîã³ºþ.
Òàê ñàìî, ÿê ³ ïðè ïåðø³é êîíöåíòðàö³¿ ÀÄÔ,
êîðîòøå áóâ ÷àñ äîñÿãíåííÿ ìàêñèìàëüíîãî
ñòóïåíÿ àãðåãàö³¿. Ëèøå øâèäê³ñòü àãðåãàö³¿ ïðè
äàí³é êîíöåíòðàö³¿ ³íäóêòîðà íå â³äð³çíÿëàñÿ â³ä
êîíòðîëüíî¿ (òàáë.3).

Îñê³ëüêè, ïîðóøåííÿ ôóíêö³¿ òðîìáîöèò³â
ïðîÿâëÿþòüñÿ ó âèãëÿä³ ï³äâèùåíî¿ àáî çíèæåíî¿
àãðåãàö³éíî¿ çäàòíîñò³ ó â³äïîâ³äü íà ä³þ ñòè-

ìóëÿòîð³â àãðåãàö³¿, îòðèìàí³ äàí³ ìîæóòü ñâ³ä-
÷èòè ïðî òàê³ ïîðóøåííÿ íà â³ääàëåíîìó åòàï³
ìîäåëþâàííÿ õðîí³÷íî¿ ïàòîëîã³¿ ïàíêðåàòî-
äóîäåíàëüíî¿ çîíè. Çì³íè òðîìáîöèòàðíî¿ ëàíêè
ãåìîñòàçó âèðàæàþòüñÿ â îñëàáëåíí³ àãðåãàö³éíî¿
àêòèâíîñò³ òðîìáîöèò³â ó äîñë³äæóâàíîìó ïå-
ð³îä³.

Àíàë³çóþ÷è âèùåñêàçàíå, ìîæíà ïðèïóñòèòè,
ùî â óìîâàõ åêñïåðèìåíòó íà â³ääàëåíîìó åòàï³
â³äáóëèñÿ ïàòîëîã³÷í³ çì³íè, ùî íà ì³ñöåâîìó ð³âí³
âèÿâëÿþòüñÿ ó äåñòðóêòèâíî-äèñòðîô³÷íèõ çì³-
íàõ òà ô³áðîç³ ó ïå÷³íö³ ³ ïîðóøåíí³ ðåã³îíàðíîãî

Îðèã³íàëüí³ äîñë³äæåííÿ
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Òàáëèöÿ 2

Çì³íè ïàðàìåòð³â àãðåãàö³¿ ó ùóð³â ³ç åêñïåðèìåíòàëüíîþ ïàòîëîã³ºþ ïðè

êîíöåíòðàö³¿ ÀÄÔ 2,5 ìêìîëü/ë

Параметри агрегації 

Групи тварин Ступінь 

агрегації, % 

Час досягнення  

максимальної 

швидкості агрегації, 

сек 

Швидкість 

агрегації, %/мин 

Контрольна 48,9±10,6 67,2 ±3,7 65,5±13,37 

Експеримент-
тальна 

2,77±1,28* 45,33±5,46 33,2±12,98* 

Примітка: *- р<0,05 у порівнянні із контролем 

 Òàáëèöÿ 3

Çì³íè ïàðàìåòð³â àãðåãàö³¿ ó ùóð³â ³ç åêñïåðèìåíòàëüíîþ ïàòîëîã³ºþ ïðè

êîíöåíòðàö³¿ ÀÄÔ 10,0 ìêìîëü/ë

Параметри агрегації 

Групи тварин Ступінь 

агрегації, % 

Час досягнення  

максимальної 

швидкості агрегації, 

сек 

Швидкість 

агрегації, %/мин 

Контрольна 87,3±10,27 270,4±32,25 79,5±10,43 

Із експери-
ментальною 

патологією 

47,4±1,2* 76,0±19,0* 78,7±8,3 

Примітка: *- р<0,05 у порівнянні із контролем 

 êðîâîîá³ãó îðãàí³â ïàíêðåàòîäóîäåíàëüíî¿ çîíè.
Ïðè öüîìó ñïîñòåð³ãàþòüñÿ ìîðôîëîã³÷í³ çì³íè ó
ñòàí³ ñïîëó÷íî¿ òêàíèíè ïàðåíõ³ìàòîçíèõ îðãàí³â
ïðè íåçì³íåíîìó ð³âí³ ïîêàçíèêà ¿¿ ìåòàáîë³çìó -
îêñèïðîë³íó ñå÷³. Öå ìîæíà ïîÿñíèòè ëîêàë³çî-
âàíèì õàðàêòåðîì ïîøêîäæåííÿ áåç çàëó÷åííÿ â
ïàòîëîã³÷íèé ïðîöåñ âñ³º¿ ÔÑÑÒ ³ ä³ºþ êîìïåí-
ñàòîðíèõ ìåõàí³çì³â íà â³ääàëåíîìó åòàï³ åêñïå-
ðèìåíòó. Ïðè öüîìó çíèæåííÿ ôóíêö³îíàëüíî¿
àêòèâíîñò³ òðîìáîöèò³â íà öüîìó åòàï³ ìîäåëþ-
âàííÿ õðîí³÷íî¿ ïàòîëîã³¿ ïàíêðåàòîäóîäåíàëüíî¿
çîíè â³äîáðàæàº ïîðóøåííÿ ðåàêö³¿ âèâ³ëüíåííÿ
òðîìáîöèòàðíèõ ôàêòîð³â, ùî, â ñâîþ ÷åðãó, ïðèç-
âîäèòü äî çíèæåííÿ êîëàãåíîóòâîðåííÿ, ÿêå
â³äîáðàæàº ð³âåíü îêñèïðîë³íó (òàáë.1).

Âèñíîâêè

Íà â³ääàëåíîìó åòàï³ õðîí³÷íî¿ åêñïåðèìåí-
òàëüíî¿ ïàòîëîã³¿ ïàíêðåàòîäóîäåíàëüíî¿ çîíè
â³äáóâàºòüñÿ çíèæåííÿ àãðåãàö³éíî¿ àêòèâíîñò³
òðîìáîöèò³â íà òë³ ëîêàë³çîâàíèõ çì³í ñïîëó÷íî¿
òêàíèíè ïàðåíõ³ìàòîçíèõ îðãàí³â. Äîñòîâ³ðíî íå
çì³íåí³ ð³âí³ ôðàêö³é îêñèïðîë³íó âêàçóþòü íà òå,
ùî íà äàíîìó åòàï³ íåìàº ïåðåâàæàííÿ ïðîöåñ³â

ñèíòåçó àáî ðîçïàäó êîëàãåíó ó ñèñòåì³ ñïîëó÷íî¿
òêàíèíè. Ó òîé æå ÷àñ ïî÷àòêîâ³ ïðîöåñè ðåìî-
äåëþâàííÿ òêàíèí ïå÷³íêè ³ ï³äøëóíêîâî¿ çàëîçè,
çì³íè â àãðåãàö³éíèõ âëàñòèâîñòÿõ òðîìáîöèò³â
ñâ³ä÷àòü ïðî íàïðóæåí³ñòü êîìïåíñàòîðíèõ ìåõà-
í³çì³â, ÿê³ çàáåçïå÷óþòü ðåãåíåðàö³þ ³ çáåðå-
æåííÿ ôóíêö³é äàíèõ îðãàí³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ðåçóëüòàòè äîñë³äæåíü ïî âèçíà÷åííþ ð³âíÿ
îêñèïðîë³íó òà ôóíêö³îíàëüíî¿ àêòèâíîñò³ òðîì-
áîöèò³â ó ïåðñïåêòèâ³ ìîæóòü áóòè âèêîðèñòàí³
äëÿ ðîçøèðåííÿ îáëàñò³ êðèòåð³¿â ä³àãíîñòèêè
çàõâîðþâàíü ïàíêðåàòîäóîäåíàëüíî¿ çîíè òà
ïðîãíîçóâàííÿ ¿õ ïåðåá³ãó.
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ÈÇÌÅÍÅÍÈß ÑÎÑÒÎßÍÈß ÑÎÅÄÈÍÈÒÅËÜÍÎÉ
ÒÊÀÍÈ È ÔÓÍÊÖÈÎÍÀËÜÍÎÉ ÀÊÒÈÂÍÎÑÒÈ

ÒÐÎÌÁÎÖÈÒÎÂ Ó ÊÐÛÑ ÏÐÈ ÌÎÄÅËÈÐÎÂÀÍÈÈ
ÏÀÒÎËÎÃÈÈ ÎÐÃÀÍÎÂ

ÏÀÍÊÐÅÀÒÎÄÓÎÄÅÍÀËÜÍÎÉ ÇÎÍÛ

Ñ.Á.Ïàâëîâ, Î.Á.Ëèòâèíîâà, Í.Ã.Ñåìêî

Ðåçþìå. Â ðàáîòå ïðèâåäåíû äàííûå î âçàèìîñâÿçè
ìîðôîôóíêöèîíàëüíîãî ñîñòîÿíèÿ ñîåäèíèòåëüíîé òêàíè
ïàðåíõèìàòîçíûõ îðãàíîâ ïàíêðåàòîäóîäåíàëüíîé çîíû è
õàðàêòåðà ôóíêöèîíàëüíîé àêòèâíîñòè òðîìáîöèòîâ ó êðûñ
ñ ýêñïåðèìåíòàëüíîé ìîäåëüþ õðîíè÷åñêîé ïàòîëîãèè
ïàíêðåàòîäóîäåíàëüíîé çîíû. Âûÿâëåíî äåñòðóêòèâíî-
äèñòðîôè÷åñêèå èçìåíåíèÿ è ôèáðîçå, ÿâëåíèÿ òêàíåâîãî
îòåêà, ðàñøèðåíèå è ïîëíîêðîâèå êðîâåíîñíûõ ñîñóäîâ è
èçìåíåíèÿ àãðåãàöèîííûõ ñâîéñòâ òðîìáîöèòîâ.

Êëþ÷åâûå ñëîâà: ñîåäèíèòåëüíàÿ òêàíü, ïàíêðåàòî-
äóîäåíàëüíàÿ çîíà, ôèáðîç, àãðåãàöèÿ òðîìáîöèòîâ,
îêñèïðîëèí.

CHANGES OF THE STATE OF THE CONNECTIVE
TISSUE AND FUNCTIONAL ACTIVITY OF PLATELETS

IN RATS AT MODELING PATHOLOGY OF ORGANS
OF PANCREATODUODENAL ZONE

S.B.Pavlov, O.B.Litvinova, N.H.Semko

Abstract. The development of chronic inflammation of pa-
renchymal organs is accompanied by increased synthesis of
cytokines that activate stellate cells of the liver and pancreas,
leading to an increase in the collagen production, and eventually
to fibrosis of organs. At the same time, under the influence of
pro-inflammatory cytokines activation of platelets with subse-
quent production of growth factors occurs that leads to the
stimulation of collagen formation and beginning of  fibrotic pro-
cesses in the body. Release of inflammatory mediators activating
both as physiological system of the connective tissue and plate-
let hemostasis occurs under the effect of damaging factor. The
aim of the study was to investigate the relationship of morpho-
functional state of the connective tissue of parenchymal organs
in pancreatoduodenal zone and the nature of the functional ac-
tivity of platelets in rats with chronic pathology.

On the distant stage of chronic experimental pathology of
pancreatoduodenal zone morphological changes in the state of the
connective tissue of parenchymal organs at a constant level of
indicator of its connective tissue metabolism - urinary hydro-
xyproline took place. Level of hydroxyproline fractions were not
significantly changed. This indicates that, at this stage there is no
predominance of processes of synthesis or breakdown of
collagen in the connective tissue. At the same time, initial
processes of remodeling of the liver and pancreas tissue, changes
in platelet aggregation testify about the intensity of com-
pensatory mechanisms that ensure the regeneration and
conservation functions of these bodies. Thus, on the distant
stage of the experiment a damages parenchymatous organs of
pancreatoduodenal zone have a local character and do not
involve the entire system of the connective tissue into the
pathological process.

Key words: connective tissue, pancreatoduodenal zone,
fibrosis, platelet aggregation, hydroxyproline.
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Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä
Óêðà¿íè “Áóêîâèíñüêèé äåðæàâíèé
ìåäè÷íèé óí³âåðñèòåò”, ì. ×åðí³âö³

ÂÏËÈÂ ØÂÈÄÊÎÑÒ² ÀÖÅÒÈËÞÂÀÍÍß

ÍÀ ÕÀÐÀÊÒÅÐ ÒÎÊÑÈ×ÍÈÕ ÅÔÅÊÒ²Â

ÌÀÐÃÀÍÖÞ ÕËÎÐÈÄÓ Â ÙÓÐ²Â

Ðåçþìå. Ðîáîòà ïðèñâÿ÷åíà âèâ÷åííþ îñîáëèâîñòåé ³íäèâ³äóàëü-

íî¿ ñõèëüíîñò³ äî òîêñè÷íî¿ ä³¿ ìàðãàíöþ õëîðèäó (MnCl
2
) ó

ùóð³â ç ð³çíèì òèïîì àöåòèëþâàííÿ çà óìîâ ï³äãîñòðîãî åêñïå-

ðèìåíòó. Âñòàíîâëåíî, ùî ï³äãîñòðà ³íòîêñèêàö³ÿ MnCl
2
 ó äîçàõ

5 ìã/êã òà 50 ìã/êã ó ñòàòåâîçð³ëèõ ùóð³â ç "ïîâ³ëüíèì" òà

"øâèäêèì" òèïàìè àöåòèëþâàííÿ ñóïðîâîäæóºòüñÿ çíèæåííÿì

ïîêàçíèê³â ïîâåä³íêîâèõ ðåàêö³é, çðîñòàííÿì ïðîöåñ³â â³ëüíî-

ðàäèêàëüíîãî îêèñíåííÿ òà àíòèîêñèäàíòíîãî çàõèñòó (ÀÎÇ) ó

êðîâ³ òà ïå÷³íö³. Ç'ÿñîâàíî, ùî "øâèäêèé" òèï àöåòèëþâàííÿ º

ìàðêåðîì ñõèëüíîñò³ äî òîêñè÷íî¿ ä³¿ MnCl
2
 â óìîâàõ ï³äãîñò-

ðîãî åêñïåðèìåíòó íà ñòàòåâîçð³ëèõ ùóðàõ.

Êëþ÷îâ³ ñëîâà: ìàðãàíöþ õëîðèä,

øâèäê³ñòü àöåòèëþâàííÿ.

Âñòóï

Íà ñó÷àñíîìó åòàï³ ðîçâèòîê ïðåâåíòèâíî¿
òîêñèêîëîã³¿ çíà÷íî ïðèñêîðèâñÿ çàâäÿêè ïîøè-
ðåíîñò³ ìåòîä³â åêîãåíåòèêè [1]. Íàóêîâèé ³íòå-
ðåñ îáóìîâëåíèé íèçêîþ äîñë³äæåíü, ÿê³ ñâ³ä÷àòü,
ùî ñóòòºâà ð³çíèöÿ ó ä³¿ êñåíîá³îòèê³â ïîâ'ÿçàíà ç
ãåíåòè÷íèì ïîë³ìîðô³çìîì á³îòðàíñôîðìóþ÷èõ
åíçèì³â, ÿêèé ðîáèòü óí³êàëüíèì êîæíîãî ³íäè-
â³äóóìà ùîäî éîãî ñò³éêîñò³ àáî ÷óòëèâîñò³ äî
òîêñèêàíò³â [2]. Ïðèïóñêàþòü, ùî õàðàêòåð øê³ä-
ëèâèõ åôåêò³â çà óìîâ ä³¿ ñîëåé âàæêèõ ìåòàë³â
çàëåæèòü â³ä òèïó àöåòèëþâàííÿ [3]. Çîêðåìà, çà
ï³äãîñòðî¿ í³òðàòíî-êàäì³ºâî¿ ³íòîêñèêàö³¿ ñåðåä
ñòàòåâîçð³ëèõ ùóð³â á³ëüø ÷óòëèâèìè âèÿâèëèñÿ
"øâèäê³" àöåòèëÿòîðè [4]. Òîêñè÷íà ä³ÿ ñîëåé ìàð-
ãàíöþ íà îðãàí³çì äîñë³äæóâàëàñÿ íåîäíîðàçîâî,
îäíàê áåç óðàõóâàííÿ òèïó àöåòèëþâàííÿ.

Ìåòà äîñë³äæåííÿ

Âèçíà÷èòè ðîëü òèïó àöåòèëþâàííÿ ó ïåðåá³ãó
ï³äãîñòðî¿ ³íòîêñèêàö³¿ MnCl

2
 çà ïîêàçíèêàìè ïî-

âåä³íêîâèõ ðåàêö³é òà á³îõ³ì³÷íèìè ïàðàìåòðàìè.

Ìàòåð³àëè òà ìåòîäè

Äëÿ äîñÿãíåííÿ ïîñòàâëåíî¿ ìåòè íàìè ïðî-
âåäåí³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ íà á³ëèõ
êîíâåíö³éíèõ àóòáðåäíèõ ñòàòåâîçð³ëèõ ùóðàõ-
ñàìöÿõ. Âèçíà÷åííÿ àöåòèëþþ÷î¿ çäàòíîñò³ òâà-
ðèí ïðîâîäèëè çà äîïîìîãîþ àì³äîï³ðèíîâîãî
òåñòó [5]. Çà ê³ëüê³ñòþ âèä³ëåíîãî ç ñå÷åþ N-
àöåòèë-4-àì³íîàíòèï³ðèíó äîñë³äíèõ òâàðèí áóëî
ðîçïîä³ëåíî íà ãðóïè "øâèäêèõ" òà "ïîâ³ëüíèõ"
àöåòèëÿòîð³â.

Ï³äãîñòðó ³íòîêñèêàö³þ ìîäåëþâàëè øëÿõîì
âíóòð³øíüîøëóíêîâîãî ââåäåííÿ MnCl

2
 äîñ-

ë³äíèì òâàðèíàì â äîçàõ 5 ìã/êã òà 50 ìã/êã âïðî-
äîâæ 28 ä³á. Åâòàíàç³þ ùóð³â âèêîíóâàëè ÷åðåç
24 ãîä ï³ñëÿ îñòàííüîãî ââåäåííÿ ðå÷îâèí øëÿ-
õîì äåêàï³òàö³¿.

Ç ìåòîþ îö³íêè ïîøêîäæóþ÷î¿ ä³¿ MnCl
2
 ç

óðàõóâàííÿì òèïó àöåòèëþâàííÿ äî ïî÷àòêó
åêñïåðèìåíòó òà â äèíàì³ö³ ³íòîêñèêàö³¿ (íà 7-ìó,
14-òó, 21-øó òà 28-ìó äîáó) âèâ÷àëè ïîêàçíèêè
ïîâåä³íêîâèõ ðåàêö³é ùóð³â (ãîðèçîíòàëüíà ðóõîâà
àêòèâí³ñòü (ÃÐÀ), âåðòèêàëüíà ðóõîâà àêòèâí³ñòü
(ÂÐÀ), íîðêîâèé ðåôëåêñ (ÍÐ), åìîö³éíà ðåàê-
òèâí³ñòü (ÅÐ)). Ñóìà äàíèõ ïîêàçíèê³â ñêëàäàëà
³íòåãðàëüíó ïîâåä³íêîâó àêòèâí³ñòü (²ÏÀ). Òðè-
âàë³ñòü ñïîñòåðåæåíü çà êîæíîþ òâàðèíîþ - 3 õâ.

²íòåíñèâí³ñòü îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ë-
ê³â (ÎÌÁ) ó êðîâ³ ùóð³â âèçíà÷àëè çà ìåòîäîì
Î.Þ.Äóá³í³íî¿ òà ñï³âàâò. [6] ó ìîäèô³êàö³¿ ².Ô.
Ìåùèøåíà [7]. Âì³ñò ó êðîâ³ ïðîäóêò³â ïåðîê-
ñèäíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË) - ä³ºíîâèõ êîí'þ-
ãàò³â (ÄÊ) âèâ÷àëè çà ìåòîäîì ².À.Âîë÷åãîðñü-
êîãî ³ ñï³âàâò. [8], ìàëîíîâîãî àëüäåã³äó (ÌÀ)
ïëàçìè òà åðèòðîöèò³â - çà Þ.À.Âëàäèìèðîâèì,
À.².Àð÷àêîâèì [9]. Ñòàí ÀÎÇ ó êðîâ³ îö³íþâàëè
çà ïîêàçíèêàìè ãëóòàò³îíïåðîêñèäàçè (ÃÏ), êà-
òàëàçè òà âì³ñòîì â³ëüíèõ SH-ãðóï. Àêòèâí³ñòü
ÃÏ äîñë³äæóâàëè çà ².Ô.Ìåùèøåíèì [10], êàòà-
ëàçè - çà Ì.À.Êîðîëþê òà ñï³âàâò. [11], êîíöåíò-
ðàö³þ â³ëüíèõ SH-ãðóï - çà ².Ô.Ìåùèøåíèì òà
ñï³âàâò. [12]. Ó ãîìîãåíàò³ ïå÷³íêè çà ñòàíäàðò-
íèìè ìåòîäèêàìè âèçíà÷àëè ³íòåíñèâí³ñòü ÎÌÁ
çà ïîêàçíèêàìè àëüäåã³ä- òà êåòîíäèí³òðî-
ôåí³ëã³äðàçîí³â îñíîâíîãî (ÀÊÄÍÔÃÎÕ) òà
íåéòðàëüíîãî (ÀÊÄÍÔÃÍÕ) õàðàêòåðó, âì³ñò
ä³ºíîâèõ êîí'þãàò³â (ÄÊ), ÌÀ, àêòèâí³ñòü ÃÏ,
êàòàëàçè òà êîíöåíòðàö³þ â³ëüíèõ SH-ãðóï [13].
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Äîñë³äæåííÿ âèêîíàí³ ç äîòðèìàííÿì îñíîâ-
íèõ ïîëîæåíü Óõâàëè Ïåðøîãî íàö³îíàëüíîãî
êîíãðåñó ç á³îåòèêè "Çàãàëüí³ åòè÷í³ ïðèíöèïè
åêñïåðèìåíò³â íà òâàðèíàõ" (2001 ð.), Êîíâåíö³¿
Ðàäè ªâðîïè ïðî îõîðîíó õðåáåòíèõ òâàðèí, ùî
âèêîðèñòîâóþòü â åêñïåðèìåíòàõ òà ³íøèõ íàó-
êîâèõ ö³ëÿõ (â³ä 18.03.1986 ð.), Äèðåêòèâè ªÅÑ ¹
609 (â³ä 24.11.1986 ð.) ³ íàêàç³â ÌÎÇ Óêðà¿íè ¹
690 â³ä 23.09.2009 ð. òà ¹ 944 â³ä 14.12.2009 ð.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåííÿ
ïðîâîäèëè øëÿõîì âèçíà÷åííÿ ñåðåäí³õ àðèô-
ìåòè÷íèõ âåëè÷èí (Ì) òà ñòàíäàðòíî¿ ïîõèáêè
(m). Îö³íêó ð³çíèö³ ñóêóïíîñòåé âèá³ðêè ïðîâî-
äèëè ç âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà.
Â³äì³íí³ñòü ì³æ âèá³ðêàìè ââàæàëàñÿ ñòàòèñ-
òè÷íî â³ðîã³äíîþ ïðè ð < 0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðè óâåäåíí³ MnCl2 ó äîç³ 5 ìã/êã çì³íè ïîêàç-
íèê³â ïîâåä³íêîâèõ ðåàêö³é ñïîñòåð³ãàëè âæå íà 7-
é äåíü åêñïåðèìåíòó â "ïîâ³ëüíèõ" òà "øâèäêèõ"
àöåòèëÿòîð³â çà çíèæåííÿì çíà÷åíü ÃÐÀ òà ²ÏÀ.
Çîêðåìà, ó "ïîâ³ëüíèõ" òà "øâèäêèõ" àöåòèëÿòîð³â
â³ðîã³äíî çíèçèëèñÿ ÃÐÀ (íà 12,6 % òà 10,2 %
â³äïîâ³äíî), ²ÏÀ (íà 16,6 % òà 8,2 % â³äïîâ³äíî).
ÍÐ ó òâàðèí ³ç ïîâ³ëüíèì òèïîì àöåòèëþâàííÿ
çíèçèâñÿ íà 20,4 %, ÂÐÀ - íà 23,8 %. Ïðîäîâ-
æåííÿ ââåäåííÿ êñåíîá³îòèêà ñóïðîâîäæóâàëîñÿ
ïîäàëüøèì çíèæåííÿì öèõ âåëè÷èí ³ äîñÿãëî
ñâîãî ìàêñèìóìó äî ê³íöÿ åêñïåðèìåíòó, ïðè÷îìó
ó òâàðèí ç³ øâèäêèì òèïîì àöåòèëþâàííÿ çì³íè
áóëè á³ëüø âèðàçí³. Òàê, ïîêàçíèê ÃÐÀ çíèçèâñÿ
íà 39,2 % ó ïîâ³ëüíèõ àöåòèëÿòîð³â òà íà 51,2 %
ó øâèäêèõ, ÂÐÀ - íà 63,8 % òà 75 %, ²ÏÀ - íà
35,7 % òà 47,5 % â³äïîâ³äíî. Ïîêàçíèê ÍÐ çíè-
çèâñÿ ò³ëüêè ó "øâèäêèõ" (íà 20,1 %). Â³ðîã³äíèõ
çì³í ÅÐ ïðîòÿãîì âñüîãî åêñïåðèìåíòó íå ñïîñ-
òåð³ãàëîñÿ.

Ïðè ïîð³âíÿíí³ ì³æ ñîáîþ "ïîâ³ëüíèõ" òà
"øâèäêèõ" àöåòèëÿòîð³â äîñë³äíèõ ãðóï (òèõ, ó
ÿêèõ ââåäåííÿ MnCl

2
 çóìîâèëî â³ðîã³äí³ çì³íè

ïîâåä³íêîâèõ ðåàêö³é) âñòàíîâëåíî, ùî ïîêàçíèêè
ÃÐÀ íà 28-ìó äîáó, ²ÏÀ íà 14, 21 òà 28-ìó äîáó ó
"øâèäêèõ" òâàðèí â³ðîã³äíî íèæ÷³, í³æ àíàëîã³÷í³
äàí³ â "ïîâ³ëüíèõ". Ïîêàçíèêè ÂÐÀ íà 14-òó äîáó
òà ²ÏÀ íà 21-øó äîáó ó òâàðèí ç îáîìà òèïàìè
àöåòèëþâàííÿ òàêîæ â³ðîã³äíî ð³çíèëèñÿ íà êî-
ðèñòü íèæ÷èõ âåëè÷èí ó "øâèäêèõ", îäíàê òàêà
çàêîíîì³ðí³ñòü ñïîñòåð³ãàëàñÿ ³ â ãðóïàõ êîíò-
ðîëþ.

Ïðè óâåäåíí³ ùóðàì MnCl2 ó äîç³ 50 ìã/êã ï³ñ-
ëÿ 7-êðàòíîãî óâåäåííÿ êñåíîá³îòèêà â³ðîã³äíî
çíèçèëàñÿ ÃÐÀ: íà 16,5 % ó "ïîâ³ëüíèõ" àöå-
òèëÿòîð³â òà íà 19,6 % ó "øâèäêèõ". ÂÐÀ ó "ïî-
â³ëüíèõ" àöåòèëÿòîð³â çìåíøèëàñÿ íà 42,8 %, ó

"øâèäêèõ" - íà 29 %. ÍÐ çíèçèâñÿ íà 18,4 % ëè-
øå ó "ïîâ³ëüíèõ" àöåòèëÿòîð³â. ²ÏÀ íà 7-é äåíü
åêñïåðèìåíòó ó "ïîâ³ëüíèõ" òà "øâèäêèõ" àöå-
òèëÿòîð³â â³äïîâ³äíî çíèçèâñÿ íà 21,1 % òà 19,4
%. Â³ðîã³äíå çíèæåííÿ ïîêàçíèê³â ÃÐÀ, ÂÐÀ,
²ÏÀ ïîð³âíÿíî ç êîíòðîëüíèìè ãðóïàìè ñïîñòå-
ð³ãàëîñÿ âïðîäîâæ âñüîãî åêñïåðèìåíòó òà äî-
ñÿãíóëî ìàêñèìàëüíèõ çì³í íà 28-ìó äîáó. Òàê,
âåëè÷èíà ÃÐÀ ó òâàðèí ³ç "ïîâ³ëüíèì" ³ "øâèäêèì"
òèïîì àöåòèëþâàííÿ çíèçèëàñÿ íà 50,4 % òà 60,6
%, ÂÐÀ - íà 69,5 % òà 81,2 %, ²ÏÀ - íà 43,9 % òà
52,5 % â³äïîâ³äíî. Âîäíî÷àñ âåëè÷èíà ÅÐ íå â³ä-
ð³çíÿëàñÿ â³ä ïîêàçíèêà êîíòðîëüíèõ ãðóï.

Ïðè ïîð³âíÿíí³ ì³æ ñîáîþ ïîêàçíèê³â ïîâå-
ä³íêîâèõ ðåàêö³é ó òâàðèí ç "ïîâ³ëüíèì" òà "øâèä-
êèì" òèïàìè àöåòèëþâàííÿ (ëèøå òèõ, ÿê³ â³ðî-
ã³äíî çì³íèëèñÿ ïðè ââåäåíí³ MnCl

2
), âñòàíîâëåíî,

ùî ÃÐÀ íà 7-ìó, 14-òó, 21-øó, 28-ìó äîáó òà ²ÏÀ
íà 14-òó, 28-ìó äîáó åêñïåðèìåíòó áóëè â³ðîã³äíî
íèæ÷èìè ó "øâèäêèõ" àöåòèëÿòîð³â. ÂÐÀ íà 14-òó
äîáó, ²ÏÀ íà 7-ìó òà 21-øó äîáó ó òâàðèí ç îáî-
ìà òèïàìè àöåòèëþâàííÿ òàêîæ â³ðîã³äíî ð³çíè-
ëèñÿ íà êîðèñòü íèæ÷èõ âåëè÷èí ó "øâèäêèõ",
îäíàê òàêà çàêîíîì³ðí³ñòü ñïîñòåð³ãàëàñÿ ³ â ãðó-
ïàõ êîíòðîëþ.

Îòðèìàí³ íàìè äàí³ óçãîäæóþòüñÿ ç ðåçóëü-
òàòàìè ³íøèõ àâòîð³â, ÿê³ âêàçóþòü, ùî êîíòàêò ç
ìàðãàíöåì ìîæå çóìîâëþâàòè íåéðîïîâå-
ä³íêîâèé äåô³öèò [14]. Ìàðãàíåöü çäàòíèé ïðèãí³-
÷óâàòè àêòèâí³ñòü õîë³íåñòåðàçè, ùî ïðèçâîäèòü
äî íàêîïè÷åííÿ â ñèíàïñàõ àöåòèëõîë³íó, çíè-
æåííÿ ÷óòëèâîñò³ õîë³íîðåöåïòîð³â òà óïîâ³ëü-
íåííÿ ïåðåäà÷³ ³ìïóëüñ³â ó ñèíàïñàõ ³ ì³îíåâ-
ðàëüíèõ ñèñòåìàõ. Á³ëüø âèðàçí³ çì³íè ÃÐÀ òà
²ÏÀ íà ê³íåöü åêñïåðèìåíòó âèÿâëåíî ó "øâèä-
êèõ" àöåòèëÿòîð³â, òîìó "øâèäêèé" òèï àöåòè-
ëþâàííÿ çà çì³íàìè âêàçàíèõ ïîâåä³íêîâèõ
ðåàêö³é ìîæíà ââàæàòè ìàðêåðîì ñõèëüíîñò³ äî
òîêñè÷íî¿ ä³¿ MnCl

2
 (â äîçàõ 5 ìã/êã òà 50 ìã/êã) ó

ñòàòåâîçð³ëèõ ùóð³â â óìîâàõ ï³äãîñòðî¿ ³íòîê-
ñèêàö³¿.

Îö³íêà ïðîîêñèäàíòíî-àíòèîêñèäàíòíîãî ñòà-
òóñó îðãàí³çìó ìîæå áóòè ðåêîìåíäîâàíà ÿê îäèí
ç ìåòîä³â ìîí³òîðèíãó ñòàíó çäîðîâ'ÿ, ïðè öüîìó
çì³íà ïîêàçíèê³â ÎÌÁ, ÏÎË òà ÀÎÇ ìîæå ñëó-
ãóâàòè ìàðêåðàìè åôåêòó ä³¿ øê³äëèâèõ ôàêòîð³â.
Íå îñòàííº ì³ñöå â ³í³ö³àö³¿ â³ëüíîðàäèêàëüíîãî
îêèñíåííÿ çàéìàþòü ³íòîêñèêàö³¿ ð³çíî¿ ïðèðîäè, ó
ò.÷. ³ âïëèâ âàæêèõ ìåòàë³â. Ó íàøîìó äîñë³ä-
æåíí³ ïðè ââåäåíí³ MnCl

2 
ó äîç³ 5 ìã/êã ñïîñòå-

ð³ãàëè ïîðóøåííÿ ïðîîêñèäàíòíî-àíòèîêñè-
äàíòíîãî ãîìåîñòàçó â êðîâ³ ùóð³â ç "ïîâ³ëüíèì"
òà "øâèäêèì" òèïàìè àöåòèëþâàííÿ: â³ðîã³äíî
çðîñòàëè ïîêàçíèêè ÌÀ â åðèòðîöèòàõ òà ó ïëàç-
ì³, àêòèâí³ñòü êàòàëàçè. Ïðè÷îìó ó òâàðèí ç

Îðèã³íàëüí³ äîñë³äæåííÿ
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"øâèäêèì" òèïîì àöåòèëþâàííÿ ïðîîêñèäàíòí³
ïîðóøåííÿ áóëè á³ëüø âèðàçíèìè: ñïîñòåð³ãàëîñÿ
çðîñòàííÿ ð³âíÿ ÀÊÄÍÔÃÎÕ ó êðîâ³ (÷îãî íå áó-
ëî ó "ïîâ³ëüíèõ" àöåòèëÿòîð³â), à âì³ñò ÌÀ ó
ïëàçì³ òà àêòèâí³ñòü êàòàëàçè â³ðîã³äíî ïåðå-
âèùóâàëè àíàëîã³÷íèé ïîêàçíèê ó òâàðèí ³ç "ïî-
â³ëüíèì" òèïîì àöåòèëþâàííÿ (ðèñ. 1à).

Çá³ëüøåííÿ äîçè MnCl
2
 â³ä 5 ìã/êã äî 50 ìã/êã

çóìîâèëî çðîñòàííÿ ïîðóøåíü ÎÌÁ, ÏÎË òà
ÀÎÇ ó êðîâ³ ùóð³â. Ó òâàðèí ç "ïîâ³ëüíèì" òèïîì
àöåòèëþâàííÿ ïîð³âíÿíî ç êîíòðîëåì ñïîñòå-
ð³ãàëîñÿ â³ðîã³äíå çá³ëüøåííÿ ïîêàçíèê³â ÎÌÁ,
ÌÀ â åðèòðîöèòàõ òà â ïëàçì³, êàòàëàçè, çìåí-
øåííÿ àêòèâíîñò³ ÃÏ. Ó êðîâ³ ùóð³â ç "øâèäêèì"
òèïîì àöåòèëþâàííÿ çì³íè ïåðåðàõîâàíèõ ïîêàç-
íèê³â ïîð³âíÿíî ç êîíòðîëåì áóëè á³ëüø âèðàç-
íèìè, ïðè÷îìó ïîêàçíèêè ÎÌÁ, âì³ñò ÌÀ â åðèò-
ðîöèòàõ òà àêòèâí³ñòü êàòàëàçè â³ðîã³äíî ïåðåâè-
ùóâàëè àíàëîã³÷í³ äàí³ ó "ïîâ³ëüíèõ" àöåòèëÿòîð³â
(ðèñ. 2à).

Â óìîâàõ âïëèâó åêîòîêñèêàíò³â ïåðøèì îðãà-
íîì-ì³øåííþ º ïå÷³íêà, äå â³äáóâàºòüñÿ çíåøêîä-
æåííÿ êñåíîá³îòèê³â, à îñíîâíèì ³íäèêàòîðîì
ôóíêö³îíàëüíîãî ñòàíó êë³òèí, ÿêèé íàéá³ëüøå
÷óòëèâèé äî àãðåñ³¿, ââàæàþòü ì³òîõîíäð³¿. Ïðè
ââåäåíí³ MnCl

2 
â äîç³ 5 ìã/êã ó ïå÷³íö³ "ïîâ³ëüíèõ"

òà "øâèäêèõ" àöåòèëÿòîð³â ñïîñòåð³ãàëè â³ðîã³äíå
çðîñòàííÿ ïîêàçíèê³â ÎÌÁ. Ïîðÿä ç öèì ó ïå÷³íö³
ùóð³â çðîñòàëè ïðîöåñè ÏÎË ç êîìïåíñàòîðíèì
çá³ëüøåííÿì àêòèâíîñò³ ôåðìåíòàòèâíî¿ ëàíêè
ÀÎÇ: ó "ïîâ³ëüíèõ" òà "øâèäêèõ" àöåòèëÿòîð³â â³-
ðîã³äíî ï³äâèùóâàëèñÿ âì³ñò ÄÊ, ÌÀ, àêòèâí³ñòü
êàòàëàçè ïîð³âíÿíî ç êîíòðîëüíèìè ãðóïàìè.
Â³ðîã³äíî âàãîì³ø³ ïîðóøåííÿ ÎÌÁ, ÏÎË òà ÀÎÇ
ìàëè ì³ñöå ó òâàðèí ç "øâèäêèì" òèïîì àöåòè-
ëþâàííÿ (ðèñ. 1á). Ïðè çá³ëüøåíí³ äîçè òîêñè-
êàíòà äî 50 ìã/êã, ó ïå÷³íö³ ùóð³â ç "ïîâ³ëüíèì" òà
"øâèäêèì" òèïàìè àöåòèëþâàííÿ âèÿâëåíî àíà-
ëîã³÷í³ çì³íè (çðîñòàííÿ ïîêàçíèê³â ÎÌÁ, ÏÎË òà
ÀÎÇ ïîð³âíÿíî ç êîíòðîëüíèìè ãðóïàìè), ïðè

Ðèñ. 1. Ïîêàçíèêè ÏÎË, ÀÎÇ â êðîâ³ (à) òà ÏÎË, ÀÎÇ ³ ÎÌÁ ó ïå÷³íö³ (á) ùóð³â ç ð³çíèì òèïîì àöåòè-

ëþâàííÿ ïðè ââåäåíí³ MnCl
2
 ó äîç³, â³äïîâ³äí³é 1/100 ËÄ50 (% ïî â³äíîøåííþ äî êîíòðîëüíèõ

çíà÷åíü).
Ïðèì³òêè: * - ð³çíèöÿ â³ðîã³äíà ïîð³âíÿíî ç ïîêàçíèêîì ó ãðóï³ êîíòðîëþ (ð<0,05);

# - ð³çíèöÿ â³ðîã³äíà ïîð³âíÿíî ç ïîêàçíèêîì "ïîâ³ëüíèõ" àöåòèëÿòîð³â  (ð<0,05).

à á

Ðèñ. 2. Ïîêàçíèêè ÏÎË, ÀÎÇ òà ÎÌÁ ó êðîâ³ (à) òà ïå÷³íö³ (á) ùóð³â ç ð³çíèì òèïîì àöåòèëþâàííÿ ïðè

ââåäåíí³ MnCl2 ó äîç³, â³äïîâ³äí³é 1/10 ËÄ50 (% ïî â³äíîøåííþ äî êîíòðîëüíèõ çíà÷åíü).
Ïðèì³òêè: * - ð³çíèöÿ â³ðîã³äíà ïîð³âíÿíî ç ïîêàçíèêîì ó ãðóï³ êîíòðîëþ (ð<0,05);

# - ð³çíèöÿ â³ðîã³äíà ïîð³âíÿíî ç ïîêàçíèêîì "ïîâ³ëüíèõ" àöåòèëÿòîð³â (ð<0,05).

à á
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öüîìó ó "øâèäêèõ" àöåòèëÿòîð³â ïîêàçíèêè
ÀÊÄÍÔÃÍÕ, ÌÀ òà êàòàëàçè â³ðîã³äíî ïåðåâè-
ùóâàëè òàê³ ó "ïîâ³ëüíèõ" (ðèñ. 2á).

Îòæå, ïðî á³ëüøó ñõèëüí³ñòü "øâèäêèõ"
àöåòèëÿòîð³â äî òîêñè÷íî¿ ä³¿ MnCl

2
 ó äîçàõ 5 ìã/

êã òà 50 ìã/êã ìîæíà ñóäèòè çà íàñòóïíèìè â³ðî-
ã³äíèìè çì³íàìè, ïîð³âíÿíî ç "ïîâ³ëüíèìè" àöåòè-
ëÿòîðàìè: çíèæåííÿì ÃÐÀ òà ²ÏÀ, çðîñòàííÿì
àêòèâíîñò³ êàòàëàçè, ð³âíÿ ÀÊÄÍÔÃÎÕ â êðîâ³,
ï³äâèùåííÿì ïîêàçíèê³â ÀÊÄÍÔÃÍÕ, ÌÀ òà êà-
òàëàçè â ïå÷³íö³.

Â³äîìî, ùî ðåàêö³ÿ N-àöåòèëþâàííÿ ïîòðåáóº
ó ÿêîñò³ êîôàêòîðà àöåòèëÊîÀ, ÿêèé òàêîæ º êîì-
ïîíåíòîì á³îëîã³÷íîãî ñèíòåçó íåéðîòðàíñì³ò-
òåðà àöåòèëõîë³íó. Éìîâ³ðíî, ùî á³ëüø àêòèâíèé
ïåðåá³ã ðåàêö³é N-àöåòèëþâàííÿ ³ç âèêîðèñòàí-
íÿì àöåòèëÊîÀ â³äáóâàâñÿ ó "øâèäêèõ" àöåòè-
ëÿòîð³â, ùî çóìîâèëî íåñòà÷ó ñï³ëüíîãî ñóáñòðàòó
àöåòèëÊîÀ äëÿ ðåàêö³é ñèíòåçó àöåòèëõîë³íó.
Ïåâíèé äåô³öèò îñòàííüîãî ì³ã âèêëèêàòè ðîçñ-
ëàáëåííÿ ì'ÿç³â øëóíêîâî-êèøêîâîãî òðàêòó òà
äåÿêå óïîâ³ëüíåííÿ ìîòîðíî-åâàêóàòîðíî¿ ôóíêö³¿
êèøå÷íèêà. Öå, ó ñâîþ ÷åðãó, ìîãëî ñïðèÿòè ïîê-
ðàùåííþ âñìîêòóâàííÿ MnCl

2
, ó ò.÷., íà åòàï³

ïå÷³íêîâî-êèøêîâî¿ ðåöèðêóëÿö³¿.  Ìîæíà ïðèïóñ-
òèòè, ùî çà ðàõóíîê âêàçàíîãî ìåõàí³çìó "øâèäê³"
àöåòèëÿòîðè áóëè á³ëüø ñõèëüíèìè äî âèíèê-
íåííÿ òîêñè÷íèõ åôåêò³â MnCl

2
 â íàøîìó äîñë³ä-

æåíí³.

Âèñíîâêè

1.Ñòàòåâîçð³ë³ ùóð³ ç "øâèäêèì" òèïîì àöå-
òèëþâàííÿ º á³ëüø óðàçëèâèìè äî ï³äãîñòðî¿ ä³¿
MnCl

2
 ó äîçàõ 5 ìã/êã òà 50 ìã/êã, í³æ "ïîâ³ëüí³"

àöåòèëÿòîðè, çà â³ðîã³äíèìè çì³íàìè ïîâåä³í-
êîâèõ ðåàêö³é (ÃÐÀ, ²ÏÀ) òà á³îõ³ì³÷íèìè êðè-
òåð³ÿìè (çðîñòàííÿì àêòèâíîñò³ êàòàëàçè, ð³âíÿ
ÀÊÄÍÔÃÎÕ â êðîâ³, ï³äâèùåííÿì ïîêàçíèê³â
ÀÊÄÍÔÃÍÕ, ÌÀ òà êàòàëàçè â ïå÷³íö³).

2.Ç ìåòîþ ïîïåðåäæåííÿ âèðàæåíèõ ³íòîêñè-
êàö³é ìàðãàíöþ õëîðèäîì ïðîôåñ³éíèé â³äá³ð
ïðàö³âíèê³â äîö³ëüíî ïðîâîäèòè ç óðàõóâàííÿì
òèïó àöåòèëþâàííÿ.

3.Ìàðêåðè åôåêòó òîêñè÷íî¿ ä³¿ ìàðãàíöþ õëî-
ðèäó (ïîêàçíèêè ÎÌÁ, ÏÎË, ÀÎÇ) ìîæóòü áóòè
âèêîðèñòàí³ ïðè ä³àãíîñòèö³ ñòóïåíþ ³íòîêñèêàö³¿
òà ç ìåòîþ êîíòðîëþ åôåêòèâíîñò³ ë³êóâàííÿ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ïîëÿãàþòü ó âèâ÷åíí³ ïðîòåêòîðíî¿ ä³¿ êâåð-
öåòèíó ùîäî òîêñè÷íî¿ ä³¿ ìàðãàíöþ õëîðèäó çà-
ëåæíî â³ä øâèäêîñò³ àöåòèëþâàííÿ ó ùóð³â.
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ÂËÈßÍÈÅ ÒÈÏÀ ÀÖÅÒÈËÈÐÎÂÀÍÈß ÍÀ ÕÀÐÀÊÒÅÐ
ÒÎÊÑÈ×ÅÑÊÈÕ ÝÔÔÅÊÒÎÂ ÌÀÐÃÀÍÖÀ ÕËÎÐÈÄÀ

Ó ÊÐÛÑ

Â.Â. Ïåòðèíè÷, Ë.². Âëàñèê, Î.À. Ïåòðèíè÷

Ðåçþìå. Ðàáîòà ïîñâÿùåíà èçó÷åíèþ îñîáåííîñòåé
èíäèâèäóàëüíîé ñêëîííîñòè ê òîêñè÷åñêîìó äåéñòâèþ
ìàðãàíöà õëîðèäà (MnCl

2
) ó êðûñ ñ ðàçíûì òèïîì

àöåòèëèðîâàíèÿ â óñëîâèÿõ ïîäîñòðîãî ýêñïåðèìåíòà.
Óñòàíîâëåíî, ÷òî ïîäîñòðàÿ èíòîêñèêàöèÿ MnCl

2
 â äîçàõ 5

ìã/êã è 50 ìã/êã ó ïîëîâîçðåëûõ êðûñ ñ "ìåäëåííûì" è
"áûñòðûì" òèïàìè àöåòèëèðîâàíèÿ ñîïðîâîæäàåòñÿ ñíè-
æåíèåì ïîêàçàòåëåé ïîâåäåí÷åñêèõ ðåàêöèé, ðîñòîì
ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ è àíòèîê-
ñèäàíòíîé çàùèòû (ÀÎÇ) â êðîâè è ïå÷åíè. Âûÿñíåíî, ÷òî
"áûñòðûé" òèï àöåòèëèðîâàíèÿ ÿâëÿåòñÿ ìàðêåðîì ïðåä-
ðàñïîëîæåííîñòè ê òîêñè÷åñêîìó äåéñòâèþ MnCl

2
 â óñëî-

âèÿõ ïîäîñòðîãî ýêñïåðèìåíòà íà ïîëîâîçðåëûõ êðûñàõ.
Êëþ÷åâûå ñëîâà: ìàðãàíöà õëîðèä, ñêîðîñòü àöåòè-

ëèðîâàíèÿ.

INFLUENCE OF ACETYLATION TYPE ON THE
CHARACTER OF THE TOXIC EFFECTS OF

MANGANOUS CHLORIDE IN RATS

V.V. Petrynych, L.I. Vlasyk, O.A.Petrynych

Abstract. The article deals with the studying peculiarities of
individual susceptibility to the toxic action of manganous

Îðèã³íàëüí³ äîñë³äæåííÿ
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chloride (MnCl
2
) in rats with various type of acetylation under

conditions of subacute experiment. Subacute MnCl2 intoxication
in the doses of 5 mg/kg and 50 mg/kg in mature rats with "slow"
and "rapid" types of acetylation was found to be accompanied
by the decreased indices of behavioral reactions, and increased
processes of free radical oxidation and antioxidant defense
(AOD) in the blood and liver. The "rapid" type of acetylation is
a susceptibility marker to MnCl

2
 toxic action under conditions

of subacute experiment on mature rats.
Key words: manganous chloride, acetylation rate.
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Abstract. Due to the precipitous decline in epidemiological situation

of HIV-infection in Ukraine and in the world, annual increasing of

the number of HIV-associated tuberculosis cases is observed.  Tuber-

culosis in HIV-positive patients is characterized by difficulty of the

diagnostic. The article presents the results of the analysis of the

roentgenological manifestation of pulmonary tuberculosis in HIV-

positive patients.

Key words: tuberculosis, HIV-

infection, diagnostics.

Introduction

People living with HIV-infection/AIDS are 29 ti-
mes more likely to develop tuberculosis than those
who are HIV/AIDS-negative. About 50% of the 1.1
million HIV-positive people are estimated to have
developed tuberculosis (TB) in the same year [6].

The fact that HIV/AIDS was really fast to spread
on all continents made it a real epidemy and one of
the most global problems in the healthcare, and made
the epidemic situation of tuberculosis even worse [4,
6]. The largest number of the registered patients,
who live with HIV/AIDS falls for developing count-
ries. That is why the problem of HIV/AIDS-in-
fection is of urgent importance for Ukraine [4, 5].
According to the UNAIDS (The Joint United Na-
tions Program on HIV/AIDS) data in the European
region, Ukraine wins the first place in the spread of
HIV/AIDS-infection and second place in HIV/
AIDS-associated tuberculosis [5, 6].

Tuberculosis in HIV-positive patients is cha-
racterized by difficulties of diagnostic due to modi-
fications of  TB manifestation and decreasing of ef-
fectiveness of different diagnostic methods [1, 2, 3,
4].

Aim of investigation

To estimate the character of the roentgenog-
raphic changes in patients with the pulmonary tuber-
culosis on the background of HIV/AIDS-infection.

Materials and methods

To achieve the aim of the research there were
examined 70 patients with pulmonary tuberculosis.
The research was conducted for the period: second
half of 2013 - 2014.

The including criteria were: the confirmed diag-
nosis of the primary diagnosed pulmonary tubercu-
losis (PDTB) and presence of HIV-testing results.

The excluding criteria were: the absence of the final
HIV-test results in patients with tuberculosis.

On the basis of the HIV-status data two groups
of patients were formed. The main group 1 was for-
med by 30 patients with co-infection HIV/tuber-
culosis, the control group 2 was formed by 40 HIV-
negative patients with the PDTB.

The average age of the patients in group 1 was
38,9 5,2 years (minimum 27 years, maximum 49
years): young people made up 10 %, seniors - 73,3 %
and middle-aged - 16,7 %, so the number of mature
age patients prevailed.

The average age of the patients in group 2 was
37,4 14,35 years (minimum 18 years, maximum 74
years): the mature age patients prevailed - 40 %, a
significant number of patients was made up by young
people - 30 %, middle-aged patients made up - 15 %
and senior patients - 15 %.

According to the gender division the male patients
prevailed in both groups: in group 1 males made up -
76,7 % (23 people), females - 23,3 % (7 people), in
group 2 the males made up - 80 % (32 patients),
and females - 20 % (8 patients).

According to the anamnesis, the HIV-positive
patients from group 1 got infected in a parenteral
way in 43,3 % of cases, in other cases - in a sexual
way (56,7%).

For the roentgenological examination of the pa-
tients were used the examination roentgenography
both in frontal and lateral views, linear tomography,
target roentgenography and computer tomography.

Analysis of data was performed using the SPSS
software package, version 10.5 (SPSS). Significance
was defined at the 5% level.

Results and Discussion

The clinical forms of the tuberculosis in HIV-po-
sitive patients, depending on the kind of the

©  O.V. Pidverbetska, L.D. Todoriko, T.I. Ilchyshyn, 2015
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tuberculosis progression, and data about involving of
extrapulmonary organs in specific TB process and
unusual medium and lower lobe localization of tuber-
culosis in comparison with HIV-negative patients are
shown in the table 1.

It was found that the prevalence of spread forms
of lungs' damage in patients with the pulmonary tu-
berculosis and AIDS was higher than in group 2. The
most frequent was the disseminative clinical-roent-
genographical form of tuberculosis (ð<0,0001), that in
comparison with HIV-negative patients with the
pulmonary tuberculosis was two times more frequent
- 80% versus 40% (ð=0,02). The infiltrating form of
the pulmonary tuberculosis was less frequent in HIV-
positive in comparison with the patients from group 2
- 10 % in group 1 versus 50% in group 2 (ð=0,023).
There were found no considerable differences of
frequency occurrences of  nidal tuberculosis in HIV-
positive and HIV-negative patients - 10 % in group 1
versus 10% in group 2 (ð 0,05). In patients from
group 1 more often one could observe the tuber-
culosis of the extrapulmonary localization (in the
form of tuberculosis of intrathoracic lymph nodes and
tuberculosis pleuritis) than in patients from group 2 -

23,3 % in group 1 versus 2,5% in group 2
(ð=0,0096). The tuberculosis of the lymph nodes
(intrathoracic, paracaval, mesenterial) in group 1
was found in 10 % patients with disseminative
pulmonary tuberculosis, and exudative pleuritis - in
13,3 % patients with disseminative tuberculosis and
in 33,3% patients with infiltrating pulmonary
tuberculosis. In group 2 in 2,5% patients was found
the exudative pleuritis.

The data about the frequency of destructive
forms of the pulmonary tuberculosis in patients with
co-infection in comparison with group 2 in
accordance with clinical and roentgenographical
form of tuberculosis are shown in the table 2.

It was researched that the HIV-positive patients
with the pulmonary tuberculosis, less cases of dest-
ruction of lung tissue than in HIV-negative patients
with tuberculosis being diagnosed for the first time
and who have no AIDS infection - 43,3% instances
of destruction cases in group 1 versus 85%
instances in group 2 (ð=0,0004). The destructive
changes of the lung tissue in group 1 were observed
less often than in group 2 as by infiltrating form of
tuberculosis - 33,3% versus 85% (ð<0,05),so also by

Òàble 1

Clinical forms of the tuberculosis in HIV-positive and HIV-negative patients with the

pulmonary primary diagnosed tuberculosis

Òàble 2

The destruction of the lung tissue in HIV/AIDS-associated pulmonary tuberculosis

Clinical form of the 

tuberculosis, % 

Group 1  

(n=30) 

Group 2 

(n=40) 

Р 

Nidal 10 10 >0,05 

Infiltrative 10 50 <0,05 

Disseminative 80 40 <0,05 

In combination with 
extrapulmonary 

tuberculosis 

23,3 2,5 <0,05 

Medium and lower 

lobe localization of 
tuberculosis 

3,3 4,2 >0,05 

Note. Group 1 – HIV-positive patients with PDTB; Group 2 – HIV-negative patients with the PDTB; 

 р – indicator of statistical probability. 

Presence of destruction, % 
Clinical form of 

tuberculosis 
Group 1 

(n=30) 

Group 2 

(n=40) 

Р 

Nidal (n1=3, n2=4) 0 10 0,6 

Infiltrating (n1=3, n2=20) 33,3 85 0,028 

Disseminative (n1=24, 
n2=16) 

50 93,7 
0,020 

Notes. Group 1 – HIV/AIDS-associated pulmonary tuberculosis;  

group 2 – HIV-negative patients with the pulmonary tuberculosis; р – indicator of statistical probability 
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the disseminative form of the pulmonary tuberculosis
- 50 % in group 1 versus 93,7 % in group 2 (ð<0,05).

In the tables 3 and 4 is presented the roentgenog-
raphical characteristic of the certain clinical forms of
the pulmonary tuberculosis in HIV-positive and HIV-
negative patients.

The analysis of the received data showed, that in
HIV-positive patients with nidal and infiltrating pul-
monary tuberculosis roentgenographically  were
found soft foci without distinct boundaries, that was
two times more frequent than in patients from group
2 (66,7% in group 1 versus 30% in group 2, ð 0,05).
The foci were mostly localized in the upper parts of

the lungs (ð < 0,05), however, in 16,7% instances
was observed the lower lobe localization of the
pathologic process, that was a credibly higher indi-
cator than in patients from group 2 (ð < 0,05).

In group 1 credibly more often, than in HIV-posi-
tive patients were found the roentgenographic cha-
racteristics of the tuberculosis of intrathoracic lymph
nodes and pleuritis (33,3% in group 1 versus 0% in
group 2, ð < 0,05).

It was researched the roentgenographic charac-
teristics of the disseminated pulmonary tuberculosis
in HIV-positive patients: in comparison with group 2,
in patients from group 1 credibly more often was

Òàble 3

Roentgenographic characteristics of the nidal and infiltrating pulmonary tuberculosis in

HIV-positive patients

Òàble 4

Roentgenographic characteristics of the disseminative pulmonary tuberculosis in HIV-

positive patients

Roentgenographic 

characteristics, % 

Group 1 

(n=6) 

Group 2 

(n=20) 
P 

Typical localization 83,3  100  >0,05 

Lower and medium lobe 

localization 
16,7  0  <0,05 

One-sided process 100  100  >0,05 

Two-sided process 0  0  >0,05 

Polymorphous foci (soft, fibrous, 

thick) 
0 20  <0,05 

Medium thickness 33,3 50 <0,05 

Soft foci without distinct 
boundaries 

66,7  30  <0,05 

Extrapulmonary localization 
(tuberculosis of intrathoracic 

lymph nodes,  pleuritis) 
33,3  0  <0,05 

Notes. Group 1 – HIV-positive patients with pulmonary tuberculosis;  

Group 2 – HIV-negative patients with the pulmonary tuberculosis; р – indicator of statistical probability 

Roentgenographic 

characteristics 

Group 1 

(n=24) 

Group 2 

(n=16) 
Р 

One-sided process 0 6,3 >0,05 

Two-sided process 100  93,8  >0,05 

Slightly nidal dissemination  37,5 18,75 <0,05 

Medium and highly nidal 

dissemination 
58,3 82,25 >0,05 

Discharge foci 30,4  25  >0,05 

Mild intensity 47,9 31,2  <0,05 

Medium intensity 29,1  25  >0,05 

Foci of various intensity, 

intensive 
20,8 43,8  <0,05 

Extrapulmonary localization 

(tuberculosis of intrathoracic 
lymph nodes,  pleuritis) 

16,7 6,25  <0,05 

Note. Group 1 – patients with HIV/AIDS-associated pulmonary tuberculosis;  

group 2 – HIV-negative patients with the pulmonary tuberculosis; р – indicator of statistical probability 
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observed the slightly nidal dissemination (37,5% in
group 1 versus 18,75% in group 2), mainly of a low
intensity (47,9% in group 1 versus 31,2% in group 2),
throughout both lungs. In 16,7% of HIV-positive pa-
tients roentgenographically were found the charac-
teristics of the extrapulmonary tuberculosis that was
almost 3 times more frequent than in group 2 (ð<
0,05).

Conclusions

The analysis of the roentgenographic changes of
HIV/AIDS-associated pulmonary tuberculosis allo-
wed to find out that the most spread clinical form in
HIV-positive patients with the pulmonary tubercu-
losis being diagnosed for the first time is the disse-
minated form (ð 0,0001). In HIV/AIDS-associated
pulmonary tuberculosis being diagnosed for the first
time credibly more frequently in comparison with
HIV-negative patients, were found slightly intensive
foci, medium and lower lobe localization of disease,
in combination with the tuberculosis of intrathoracic
lymph nodes and specific exudation pleuritis  (ð 0,05).
The frequency of the typical for the tuberculosis dest-
ructive changes in the lungs was less observed in
patients with HIV/AIDS-associated pulmonary tuber-
culosis being diagnosed for the first time - in 43,3%
of patients in group 1 versus 85% in group 2 (ð<
0,05).

Prospects for further research

As it was shown in the article HIV-associated
tuberculosis is characterized by modification of X-ray
manifestation of specific tuberculous lesion, thus, it
reduces the effectiveness of radiologic diagnostic
methods and indicates the necessity of further inves-
tigation of other more sensitive methods of TB diag-
nostic.
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ËÅÃÅÍÜ Ó Â²Ë-ÏÎÇÈÒÈÂÍÈÕ ÕÂÎÐÈÕ

Î.Â. Ï³äâåðáåöüêà, Ë.Ä. Òîäîð³êî, Ò.². ²ëü÷èøèí

Ðåçþìå. Âíàñë³äîê ñòð³ìêîãî ïîã³ðøåííÿ åï³äå-
ì³îëîã³÷íî¿ ñèòóàö³¿ ïî Â²Ë-³íôåêö³¿ â Óêðà¿í³ òà ñâ³ò³,
ñïîñòåð³ãàºòüñÿ ùîð³÷íå çá³ëüøåííÿ ê³ëüêîñò³ âèïàäê³â Â²Ë-
àñîö³éîâàíîãî òóáåðêóëüîçó, ÿêèé õàðàêòåðèçóºòüñÿ
âàæê³ñòþ ä³àãíîñòèêè. Ó ñòàòò³ íàâåäåíî ðåçóëüòàòè àíàë³çó
ðåíòãåíîëîã³÷íèõ ïðîÿâ³â  òóáåðêóëüîçó ëåãåíü ó Â²Ë-
ïîçèòèâíèõ õâîðèõ.

Êëþ÷îâ³ ñëîâà:  òóáåðêóëüîç, Â²Ë-³íôåêö³ÿ, ä³àã-
íîñòèêà.
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Ðåçþìå. Âñëåäñòâèå ñòðåìèòåëüíîãî óõóäøåíèÿ ýïè-
äåìèîëîãè÷åñêîé ñèòóàöèè ïî ÂÈ×-èíôåêöèè â Óêðàèíå è
ìèðå, íàáëþäàåòñÿ åæåãîäíîå óâåëè÷åíèå êîëè÷åñòâà ñëó÷àåâ
ÂÈ×-àññîöèèðîâàííîãî òóáåðêóëåçà, êîòîðûé õàðàêòå-
ðèçóåòñÿ òÿæåñòüþ äèàãíîñòèêè. Â ñòàòüå ïðèâåäåíû
ðåçóëüòàòû àíàëèçà ðåíòãåíîëîãè÷åñêèõ ïðîÿâëåíèé
òóáåðêóëåçà ëåãêèõ ó ÂÈ×-ïîëîæèòåëüíûõ áîëüíûõ.
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ÄÎ ÏÐÎÁËÅÌÈ ÏÎÑÒÀÍÎÂÊÈ Ä²ÀÃÍÎÇÓ
ÑÈÍÄÐÎÌÓ ØÅÐÅØÅÂÑÜÊÎÃÎ-
ÒÅÐÍÅÐÀ

Ðåçþìå. Ïàòîãíîì³÷íèìè îçíàêàìè ñèíäðîìó Øåðåøåâñüêîãî-

Òåðíåðà º: íèçüêîðîñë³ñòü, øèðîêà ãðóäíà êë³òêà, ã³ïåðòåëîðèçì

ñîñê³â, óðîäæåíèé ë³ìôàòè÷íèé íàáðÿê êèñòåé òà ñòîï. Â îñíîâ³

çàõâîðþâàííÿ ìàº ì³ñöå ïàòîëîã³÷íèé íàá³ð õðîìîñîì ³ç äåô³öè-

òîì îäí³º¿ Õ-õðîìîñîìè. Ä³òè íèçüêîãî çðîñòó ç äèñãåíåç³ºþ

ãîíàä, ÿê ãðóïà ðèçèêó ùîäî ñèíäðîìó Øåðåøåâñüêîãî-Òåðíåðà,

ïîòðåáóþòü êîìïëåêñíîãî êë³í³÷íî-ãåíåàëîã³÷íîãî òà öèòîãåòå-

òè÷íîãî îáñòåæåííÿ ç ìåòîþ ðàííüî¿ ä³àãíîñòèêè äàíî¿ ïàòî-

ëîã³¿.

Êëþ÷îâ³ ñëîâà:  ä³òè, ñèíäðîì

Øåðåøåâñüêîãî-Òåðíåðà, íèçüêèé

çð³ñò, äèñãåíåç³ÿ ãîíàä.

Âñòóï

Ó ïåä³àòðè÷í³é ïðàêòèö³ çóñòð³÷àþòüñÿ ãåíå-
òè÷íî ãåòåðîãåíí³ ïàòîëîã³÷í³ ñòàíè, ÿê³ êë³í³÷íî
ïðîÿâëÿþòüñÿ íèçüêèì çðîñòîì òà ã³ïîãîíà-
äèçìîì. Çíàííÿ ãåíåçó òà êë³í³÷íî¿ ñèìïòî-
ìàòèêè ïàòîëîã³¿, ùî õàðàêòåðèçóºòüñÿ íèçüêî-
ðîñë³ñòþ òà äèñãåíåç³ºþ ãîíàä, º íåîáõ³äíèì äëÿ
÷³òêî¿ îð³ºíòàö³¿ â äèôåðåíö³éíî-ä³àãíîñòè÷íèõ
àñïåêòàõ îêðåìèõ íîçîëîã³÷íèõ ôîðì, ïðèçíà÷åíí³
àäåêâàòíîãî ë³êóâàííÿ òà åôåêòèâíîãî ìåäèêî-
ãåíåòè÷íîãî êîíñóëüòóâàííÿ. Íàéóñï³øí³øîþ º
ä³àãíîñòèêà ñïàäêîâèõ çàõâîðþâàíü, ÿê³ ìàþòü
ñïåöèô³÷í³ îñîáëèâîñò³ ôåíîòèïó. Äî òàêèõ çàõ-
âîðþâàíü, íàñàìïåðåä, íàëåæèòü ñèíäðîì Øåðå-
øåâñüêîãî-Òåðíåðà.

Ñèìïòîìîêîìïëåêñ, ùî ïîºäíóº íèçüêîðîñ-
ë³ñòü ³ç äèñãåíåç³ºþ ãîíàä, áóâ â³äì³÷åíèé ùå
Ðîáåðòîì Ðåññëå â 1922 ðîö³ òà íàçâàíèé íèì
"ñåêñîãåííîþ êàðëèêîâ³ñòþ". Äåòàëüí³øå ñèíä-
ðîì íèçüêîðîñëîñò³, ñòàòåâîãî ³íôàíòèë³çìó, êðè-
ëîâèäíèõ ñêëàäîê íà øè¿ òà âàëüãóñíî¿ äåôîðìàö³¿
ë³êòüîâèõ ñóãëîá³â îïèñàâ ó ñåìè æ³íîê Ãåíð³
Òåðíåð â 1938 ðîö³. Ó 1959 ðîö³ Ford òà ñï³âàâòîðè
âïåðøå âèÿâèëè ïîðóøåííÿ â ñêëàä³ ñòàòåâèõ
õðîìîñîì, à ñàìå - â³äñóòí³ñòü îäí³º¿ Õ-õðî-
ìîñîìè, õàðàêòåðíå äëÿ äàíîãî ñèíäðîìó.
Á³ëüø³ñòü çàðîäê³â ç êàð³îòèïîì 45,Õ0 (³ñòèííà
ìîíîñîì³ÿ) ãèíóòü âíóòð³øíüîóòðîáíî, òîìó
ïîøèðåí³ñòü ïàòîëîã³¿ ñåðåä íîâîíàðîäæåíèõ
ä³â÷àòîê ñòàíîâèòü ò³ëüêè 1:2500-5000 [1, 2]. Â
êë³í³÷í³é ïðàêòèö³, ìîæóòü çóñòð³÷àòèñÿ âèïàäêè,
íåòèïîâ³ äëÿ "êëàñè÷íîãî" âàð³àíòà. Öå ïîÿñ-
íþºòüñÿ ³ñíóâàííÿì ìåíø ïîøèðåíèõ ãåíåòè÷íèõ
ôîðì ñèíäðîìó: ìîçà¿÷íî¿ ôîðìè ìîíîñîì³¿
(êàð³îòèï 46,ÕÕ/45,Õ0 àáî 46,ÕÓ/45,Õ), íåïîâíî¿
ìîíîñîì³¿ çà Õ-õðîìîñîìîþ (³çîõðîìîñîìà Õ
àáî äåëåö³ÿ ÷àñòèíè Õ-õðîìîñîìè), ÿê³ ïåðå-
á³ãàþòü ëåãøå. Íàé÷àñò³ø³ îçíàêè çàõâîðþâàííÿ
- íèçüêîðîñë³ñòü òà äèñãåíåç³ÿ ãîíàä. Àëå õàðàê-
òåðí³ òàêîæ àíîìàë³¿ ñåðöåâî-ñóäèííî¿, ê³ñòêîâî¿,

ñå÷îâèä³ëüíî¿ òà ³íøèõ ñèñòåì [3, 4, 5]. Öå ïðèç-
âîäèòü äî òîãî, ùî áàòüêè çâåðòàþòüñÿ äî ë³êà-
ð³â ð³çíîãî ôàõó, òîìó îá³çíàí³ñòü ë³êàð³â ó ïèòà-
ííÿõ ïîñòàíîâêè ä³àãíîçó ñèíäðîìó Øåðåøåâñü-
êîãî-Òåðíåðà º àêòóàëüíîþ.

Ìåòà äîñë³äæåííÿ

Âèçíà÷èòè êë³í³êî-ôåíîòèïîâ³ òà öèòîãåíåòè÷í³
õàðàêòåðèñòèêè ñèíäðîìó Øåðåøåâñüêîãî-Òåð-
íåðà â ×åðí³âåöüê³é îáëàñò³.

Ìàòåð³àë ³ ìåòîäè

Îáñòåæåíî 9 ä³òåé ³ç ñèíäðîìîì Øåðåøåâñü-
êîãî-Òåðíåðà, â³êîì 3-15 ðîê³â, ÿê³ çíàõîäèëèñÿ íà
ë³êóâàíí³ â åíäîêðèíîëîã³÷íîìó â³ää³ëåíí³ ÎÄÊË
ì. ×åðí³âö³. Âèêîðèñòàíî êë³í³êî- ãåíåàëîã³÷íèé,
ñèíäðîìîëîã³÷íèé àíàë³ç, öèòîãåíåòè÷íå îáñòå-
æåííÿ, çàãàëüíîêë³í³÷í³ òà ñòàòèñòè÷í³ ìåòîäè.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Íàé÷àñò³øîþ ïðè÷èíîþ, ç ÿêî¿ ïðîâîäèëîñÿ
îáñòåæåííÿ ç ïîäàëüøîþ êîíñóëüòàö³ºþ åíäîê-
ðèíîëîãà òà ãåíåòèêà, áóëî â³äñòàâàííÿ ó ô³çè÷-
íîìó ðîçâèòêó, çîêðåìà, íèçüêîðîñë³ñòü.

Ðîäîâ³ä, äàí³ ïðî ñòàí çäîðîâ'ÿ áàòüê³â: ñïàä-
êîâ³ñòü ïî ìàòåðèíñüê³é òà áàòüê³âñüê³é ë³í³ÿõ íå
îáòÿæåíà, âèïàäêè íèçüêîðîñëîñò³ â ðîäèí³
â³äñóòí³. Íå âèçíà÷åíî êîðåëÿö³éíèõ çâ'ÿçê³â ì³æ
â³êîì ìàòåð³ òà âèíèêíåííÿì ñèíäðîìó Øåðå-
øåâñüêîãî Òåðíåðà ó äèòèíè. Ïåðåá³ã âàã³òíîñò³ ó
ìàòåð³ áóâ óñêëàäíåíèé ó 78% âèïàäê³â (çàãðîçà
ïåðåðèâàííÿ, ÔÏÍ, áàãàòîâîääÿ, ãåñòîçè âàã³ò-
íîñò³, ï³ºëîíåôðèò, îæèð³ííÿ, ïåðñèñòóþ÷³
ÒORCH-³íôåêö³¿). Ó äâîõ âèïàäêàõ áóëè çàï³-
äîçðåí³ óðîäæåí³ âàäè ðîçâèòêó ïëîäó ïðè ÓÇÄ,
àëå îäíà æ³íêè â³äìîâèëàñÿ â³ä ïåðåðèâàííÿ âà-
ã³òíîñò³, ó ³íøî¿ - ä³àãíîç âñòàíîâëåíî ï³ñëÿ 22
òèæíÿ ãåñòàö³¿.

Ôåíîòèïîâ³ õàðàêòåðèñòèêè ä³òåé âêëþ÷àëè:
íèçüêèé çð³ñò ó ìåæàõ 3-10 ïåðöåíòèë³â â³äïî-

© Í.². Ï³äâèñîöüêà, 2015
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â³äíîãî â³êó(100%); íèçüêà ìåæà ðîñòó âîëîññÿ
íà ïîòèëèö³ (89%); øèðîêà ãðóäíà êë³òêà ³ç øèðî-
êî ðîçñòàâëåíèìè ñîñêàìè (78%); êîðîòêà øèÿ
(44%); äåôîðìîâàí³ âóøí³ ðàêîâèíè (44%) òà ¿õ
íèçüêå ðîçòàøóâàííÿ (67%); âóçüê³, âèïóêë³, ç ãëè-
áîêèì í³ãòüîâèì ëîæåì í³ãò³ (67%); ãîòè÷íå ï³ä-
íåá³ííÿ (55%); ïòåðèã³óì (êðèëîâèäí³ ñêëàäêè íà
øè¿) - 33%. Ó 1 äèòèíè âèçíà÷åíî íàÿâí³ñòü ÷è-
ñåëüíèõ íåâóñ³â, ÿê³ ç'ÿâèëèñÿ ó 4 ð³÷íîìó â³ö³.
Ïðè ÓÇÄ îðãàí³â ìàëîãî òàçó ó 78% âèïàäê³â
âèÿâëåíî  ã³ïîïëàç³þ ìàòêè òà ïðèäàòê³â. Ó 44%
âèïàäê³â ä³àãíîñòîâàíî óðîäæåí³ âàäè ñåðöÿ: ñåï-
òàëüí³ âàäè ó 3 âèïàäêàõ (33%), êîàðêòàö³þ àîðòè
- îäíîìó âèïàäêó. Âàäè ñå÷îñòàòåâî¿ ñèñòåìè,
çîêðåìà, ïîäâîºííÿ íèðêîâî¿ ìèñêè òà ï³äêî-
âîïîä³áíà íèðêà, ñïîñòåð³ãàëèñÿ ó 44% õâîðèõ.
Îäíó ³ç îñíîâíèõ ä³àãíîñòè÷íèõ îçíàê - óðîä-
æåíèé ë³ìôàòè÷íèé íàáðÿê êèñòåé òà ñòîï, ùî
äîçâîëÿº çàï³äîçðèòè ñèíäðîì Øåðåøåâñüêîãî-
Òåðíåðà ùå â ïîëîãîâîìó áóäèíêó â íàøîìó
äîñë³äæåíí³ íå â³äì³÷åíî. Àíîìàë³¿ îïîðíî-ðóõîâî¿
ñèñòåìè â îáñòåæåíèõ ä³òåé ïðåäñòàâëåí³ ê³ôîñ-
êîë³îçîì (33%); äâîá³÷íîþ ïëîñêîñòîï³ñòþ
(22%); ù³ëèíîþ ì'ÿêîãî òà òâåðäîãî ï³äíåá³ííÿ
(11%), ïîðóøåííÿì ðÿäíîñò³ çóá³â (11%). Ïîðó-
øåííÿ ç³ ñòîðîíè ÖÍÑ âêëþ÷àëè êîãí³òèâíó íå-
äîñòàòí³ñòü (44% âèïàäê³â) òà ïðîÿâè í³÷íîãî
åíóðåçó (11%).  Îïèñàíî îôòàëüìîëîã³÷í³ çì³íè
(ñïàçì àêîìîäàö³¿ òà ì³îï³ÿ); ïîðóøåííÿ ôóíêö³¿
ùèòîïîä³áíî¿ çàëîçè.

Ó âñ³õ ä³òåé ä³àãíîç âåðèô³êîâàíî çà äîïî-
ìîãîþ äîñë³äæåííÿ êàð³îòèïó: ó 6 ä³â÷àò (67%)
âèÿâëåíî ³ñòèííó ìîíîñîì³þ ïî Õ-õðîìîñîì³; ó 3
(33%) - ìîçà¿÷íó ôîðìó ìîíîñîì³¿ (46,ÕÕ/45,Õ0).

Âñòàíîâëåííÿ ä³àãíîçó äî ïåð³îäó ñòàòåâîãî
äîçð³âàííÿ äàëî çìîãó ïðîâåñòè ä³â÷àòêàì åôåê-
òèâíó çàì³ñíó òåðàï³þ ïðåïàðàòàìè ÑÒÃ òà
åñòðîãåíàìè òà ñîö³àëüíó àäàïòàö³þ ó ¿õ ñ³ì'ÿõ.

Âèñíîâêè

Êàðäèíàëüíèìè îçíàêàìè ñèíäðîìó Øåðå-
øåâñüêîãî-Òåðíåðà º íèçüêîðîñë³ñòü òà äèñãåíå-
ç³ÿ ãîíàä. Âñ³ì ä³â÷àòêàì ³ç çàòðèìêîþ çðîñòó
íåç'ÿñîâàíî¿ åò³îëîã³¿ àáî çàòðèìêîþ ïóáåðòàòó
òà â³äñóòí³ñòþ îçíàê, ùî âèêëþ÷àþòü ñèíäðîì
Øåðåøåâñüêîãî-Òåðíåðà íåîáõ³äíî ïðîâîäèòè
äåòàëüíå ÓÇÄ âíóòð³øí³õ òà îðãàí³â ìàëîãî òàçó
³ öèòîãåíåòè÷íå äîñë³äæåííÿ.

Ñïîñòåðåæåííÿ çà õâîðèìè ³ç ñèíäðîìîì Øå-

ðåøåâñüêîãî-Òåðíåðà ïîâèííî ïðîâîäèòèñÿ, â
ïåðøó ÷åðãó, ãåíåòèêàìè, ÿê êîîðäèíàòîðàìè
ñïîñòåðåæåííÿ çà äàíèìè ñ³ì'ÿìè, ùî áóäå
ñïðèÿòè ðàíí³é ä³àãíîñòèö³, àäåêâàòíîìó ë³êó-
âàííþ òà ïîêðàùàííþ ñîö³àëüíî¿ àäàïòàö³¿ õâîðèõ
òà ¿õ ñ³ìåé ³ç çàëó÷åííÿì ôàõ³âö³â ð³çíèõ ïðîô³ë³â
(åíäîêðèíîëîãà, ã³íåêîëîãà, îðòîïåäà òà ³íøèõ
ñïåö³àë³ñò³â).
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Ê ÏÐÎÁËÅÌÅ ÏÎÑÒÀÍÎÂÊÈ ÄÈÀÃÍÎÇÀ
ÑÈÍÄÐÎÌÀ ØÅÐÅØÅÂÑÊÎÃÎ-ÒÅÐÍÅÐÀ

Í.È. Ïèäâûñîöêàÿ

Ðåçþìå. Ïàòîãíîìè÷åñêèå ïðèçíàêè ñèíäðîìà Øåðå-
øåâñêîãî-Òåðíåðà: íèçêîðîñëîñòü, øèðîêàÿ ãðóäíàÿ êëåòêà,
ãèïåðòåëîðèçì ñîñêîâ, âðîæäåííûé ëèìôàòè÷åñêèé îòåê
êèñòåé è ñòîï. Â îñíîâå çàáîëåâàíèÿ èìååò ìåñòî ïàòîëî-
ãè÷åñêèé íàáîð õðîìîñîì ñ äåôèöèòîì îäíîé Õ-õðîìîñîìû.
Â îòäåëüíûõ ñëó÷àÿõ íàáëþäàþòñÿ òîëüêî ìîðôîëîãè÷åñêèå
èçìåíèíèÿ â Õ-õðîìîñîìå. Äåòè íèçêîãî ðîñòà ñ äèñãåíåçèåé
ãîíàä íóæäàþòüñÿ â êîìïëåêñíîì êëèíèêî-ãåíåàëîãè÷åñêîì
è öèòîãåíåòè÷åñêîì èññëåäîâàíèè ñ öåëüþ ðàííåé äèàã-
íîñòèêè äàííîé ïàòîëîãèè.

Êëþ÷åâûå ñëîâà: äåòè, ñèíäðîì Øåðåøåâñêîãî-
Òåðíåðà, íèçêèé ðîñò, äèñãåíåçèÿ ãîíàä.

TO THE PROBLEM OF TURNER'S SYNDROME
DIAGNOSIS

N.I. Pidvysotska

Abstract. Pathognomonic signs of Turner syndrome are: low
growth, broad chest, nipples hiperteloryzm, congenital lym-
phatic edema of hands and feet. The basis of the disease is a
pathological set of chromosomes with a deficit of one X chro-
mosome. Low growth children with gonadal dysgenesis, as a risk
group for Turner syndrome, require complex, clinically-genea-
logical and cytological examination for early detection of this
disease.

Key words: children, Turner's syndrome, short stature, go-
nadal dysgenesis.
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NEW DIAGNOSTIC CRITERIA OF
COMPREHENSIVE ASSESSMENT OF
HEMODYNAMICS IN PATIENTS WITH
ESSENTIAL HYPERTENSION II ST.

Abstract.  24-hour ambulatory blood pressure monitoring (ABPM)

and vascular tone comprehensive study by the author's method -

angio-tensio-rheo-baro-graphy (ATRBG) using compression test was

carried out in 98 hypertensive patients with essential hypertension

(EH) stage ²², mostly with II stage of high blood pressure and 18

persons of the control group (BP). In patients with EH stage ²² "Non

dipper" and night picker prevailed in the structure (61%) circadian

control group, which was mostly represented by persons with dipper

circadian BP profile. The results of comprehensive assessment of

vascular tone using ATRBG and classic CVP measurement may

indicate that the arterial hypertension is combined with venous one

in the majority of patients with EH stage II and low circadian profile.

This method of examination can be proposed as a noninvasive

diagnostic tool to measure CVP, to detect the EH type, and to select

the pathogenetically substantieted medication treatment of it.

Keywords: arterial-venous

hypertension, circadian BP profile.

Introduction

Despite the wide range of medications and well-
developed treatment protocols for essential hyper-
tension (EH), the problem of effective control of
treatment is still actual. The measures to limit disease
progression, guarantee reducing the frequency of
possible complications (stroke, heart attacks) are not
quite successful, unfortunately [1,5,6,10-12].

The problem is the lack of integrated assessment
of hemodynamics in patients with EH. First of all, it
is necessary to diagnose the type of EH. It is impor-
tant to investigate the mechanisms of pathogenesis
and progression of the disease not only according to
the degree of high BP and EH stage, but also comp-
rehensively assess the condition of venous tone and
microcirculation in this numerous group of patients
[6,7-9]. Secondly, analysis of the data obtained will
help to approach to more differentiated and reaso-
nable treatment and monitor its effectiveness on
objective base.

Aim. The aim of this study was to improve the
diagnosis of different EH forms using the com-
prehensive assessment of arterial and venous vessels
tonus in patients with EH stage ²².

Material and methods. We examined 98 patients
with EH stage II, high BP degree II (WHO clas-
sification, 2010) and 18 normotensive controls, mat-
ched by age.

All patients underwent 24-hour ambulatory blood
pressure monitoring (ABPM) to determine the struc-
ture of circadian BP profiles: Dipper (D), Non-

dipper (ND), Night-picker (NP). We also performed
the comprehensive examination of vascular tonus
using angio-tensio-rheo-baro-graphy (ATRBG) by
M.I. Arinchyn method, modified by us (Patent for
Utility Model UA ¹ 3483IA) [2].

The principle of the method is to determine the
volum-impedance dependence of forearm tissues
under the brachial compression-decompression test
(to determine BP values). The arterial and venous
wedge and wedging pressure (AWP, VWP; AWGP,
VWGP) were measured synchronously with a cali-
brated barography on patient's extremities. Value of
central venous pressure (CVP) was measured in
these same patients according to traditional Wald-
man's method in our modification (rationalization
proposal ¹42 / 03) [3].

All examinations of the patients were perfomed in
accordance with world and local legal regulations:
the basic GCP standards (Good Clinical Practice,
1996), the Council of Europe Convention on Human
Rights and Biomedicine (04.04.1997); WMA Dec-
laration of Helsinki - Ethical Principles for Medical
Research Involving Human Subjects (1964-2004);
International bioethics recommendations; Ministry of
Health of Ukraine instructions ¹ 281 (01.11.2000),
¹66 (13.02.2006) and ¹142 (22.03.2007). Statistical
data processing was implemented in the application
of "STATISTICA 5.0" (StatSoft, USA).

Discussion of the results obtained. The diagnosis
of EH type and correction of treatment strategy is
possible only under the condition of comprehensive

© I.A. Plesh, L.D. Boreiko, L.I. Haidych, N.O. Slyvka , 2015
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analysis of venous and arterial vessels functional con-
dition. Besides, CVP was detected to find the arte-
rial-venous ratio, the data are presented in Table 1.

Control (normotensive) group was represented
mainly with patients with dipper circadian BP profiles
(82%).

The ATRBG values in the group of control (Table
1) correspond to normal arterial tonus (AWP,
AWGP) and venous tonus (VWP, VWGP). These
indicators were significantly higher in the understudy
group. There are interesting results of analysis of
venous tonus values (VWP, VWGP) in total group of
patients with EH stage II, and due to their circadian
BP profile. A reliable increase of VWP (almost 2
times) in general group and significant difference
among the circadian BP profile groups according to

the daily index (DI) (D -ND - NP) were revealed.
Considering the randomization, "non-diper" pa-

tients are prevailing - (61.2%). They have shown a
significant increase of venous tonus, especially in NP
and ND groups.

Obviously, progression and stabilization of high BP
during the day in these groups are the result, perhaps,
and/or the cause of high venous pressure [7-9]. Con-
sidering the terms of the techniques (strictly hori-
zontal position on the couch and the need for blood
sampling for biochemical studies) it was possible to
compare the VWP data with CVP values using
Waldman method in our modification. The results of
the data are given in Table. 2.

From the comparative data of tab. 2 we can draw

Òable 1

ATRBG values in D, ND òà NP groups of hypertensive patients

Величини показника Показник 

Control group 

(n=18) 

D group 

(n=38) 

ND group 

(n=48) 

NР group 

(n=12) 

VWP, mm Hg 7,0±0,7 11,3±1,2* 18,9±1,9*º 20,1±2,0*º 

AWP, mm Hg 128,2±2,8 141,2±3,1* 143,7±4,8* 145,1±4,2* 

VWGP, mm Hg 120,6±2,9 143,0±2,9* 138,6±3,7* 139,5±4,4* 

AWGP, mm Hg 19,1±0,9 46,3±2,3* 42,8 ± 2,4* 43,0±1,9* 

*- the difference is statistically significant, compared to control group ( р<0,05) 

º- the difference is statistically significant, compared to D group ( р<0,05) 

 Òable 2

Venous wedge pressure and central venous pressure ratio in hypertensive patients

Indicator Control group D group ND group NР group 

VWP, mm Hg 
(х) 

7,0±0,7 11,3±1,2 18,9±1,9 20,1±2,0 

CVP, mm  wg 
(у) 

93,5±3,2 138,2±2,8 226,0±4,6 241,9±4,7 

rху r=0,72 r=0,69 r=0,76 r=0,81 

 
the conclusion, that VWP values tightly correlate with
CVP, when using our measurement method. There is
a real possibility for the invasive CVP measurement
methods to be replaced with more perfect method of
ATRBG.

Besides, the data of tab.2 show, that in patients
with ND and NP circadian BP profiles the VWP and
CVP values increase progressively and significantly,
with a high correlation between them. This, probably
indicates a stabilization of EH and its progression, as
well as a significant correlation of venous tonus and
venous blood volume load.

Perhaps EH progression in patients with stage II
and  II-III degree of high BP occurs via the mecha-
nism of "volume-dependent" form of the disease.
One of the parts of this mechanism may be a
redistribution of venous blood volume due to the

consistently high level of total peripheral vascular
resistance. Another mechanism may be a special
"switching" kidney function mode with water and
sodium ions retention, possibly, even their com-
bination [1,4,8,9].

Conclusions

1.According to the comprehensive assessment of
cardiovascular hemodynamics in patients with
essential hypertension stage II with ND and NP
circadian BP profile, the arterial hypertension is
accompanied with venous hypertension in most
patients (72%).

2.The proposed method of venous wedge pre-
ssure detection - is a noninvasive way to assess the
value of central venous pressure, along with other
important indicators of arterial and venous tonus.
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3.Implementation of ATRBG to the cardiology
practice might become a promising diagnostic direc-
tion of pathogenitically substantiated selection of
antihypertensive drugs and a method of treatment
effectiveness control.
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BIOCHEMICAL DISORDERS IN PATIENTS
WITH STRANGULATED ABDOMINAL
HERNIAS, COMPLICATEDBY ACUTE
INTESTINAL OBSTRUCTION

Abstract. Existing literature sources related to the problem of

strangulated hernias are contradictory. Specific attention is paid to

intestinal obstruction as a complication of strangulated hernias.

There is no clear answer concerning changes of different links of

metabolism in patients with strangulated hernia and intestinal

obstruction. The aim of the study was to evaluate the changes of

metabolism in patients with strangulated abdominal wall hernias

complicated and non-complicated by intestinal obstruction.Totally

120 patients participated in the study, among them 78 patients were

operated for strangulated hernia of anterior abdominal wall with no

signs of acute intestinal obstruction (I group) and 42 patients who

were operated for complicated acute intestinal obstruction (II

group). Groups were equivalent according to age and sex para-

meters. Bioethics was strictly obeyed. Metabolic changes evaluated

according the literature recommendations. Methods of variation

statistics applied through MS Excel® software. In the Igroup patients

we noted the favorable course of the disease in the postoperative

period.Decompensation of comorbidities in this group of patients was

not identified. In patients with strangulated hernia complicated by

acute intestinal obstruction (II group), significant disruption of

homeostasis were revealed at admission that grew further postope-

ratively and were most pronounced on the third postoperative day.

Statistically significant deviations from the normal values in protein,

carbohydrate and water-electrolyte metabolisms have been identified

in this group of patients. Strangulated abdominal wall hernias

without intestinal obstruction lead to minor changes in different

metabolic processes. Complicated hernias with intestinal obstruction

cause serious disruption of all forms of metabolism with residual

violations even at the time of 3-7 days after surgery.

Introduction

Analysis of patients'fatalitiesdue to surgery for
strangulated hernias revealed that a major per-
centage of adverse outcomes fall on a group of
persons who have the disease complicated by acute
intestinal obstruction, with all the characteristic of the
severe disorders of homeostasis, when the patho-
logical process involved almost all kinds of meta-
bolism [1, 2, 4]. Despite this literature sources
devoted to the study of disorders of homeostasis in
patients with strangulated hernias are few [3, 6].
They are usually fragmented and devoted to one or
more aspects of the complex chain of pathological
changes; therefore, for a more complete study of
disorders of homeostasis at strangulated hernia we
have undertaken a comprehensive, dynamic study of
pathogenic changes in the protein, carbohydrate and
electrolyte types of metabolism.

The aim of the study

To explore biochemical violations in the blood of
patients with strangulated abdominal hernias comp-
licated by acute intestinal obstruction for subsequent
correction.

Material and methods

Based on the foregoing, we conducted a study of
changes in the basic biochemical parameters in 78
patients operated for strangulated hernia of anterior
abdominal wall with no signs of acute intestinal
obstruction (I group) and 42 patients who under-
wentsurgery for complicated acute intestinal obst-
ruction (II group).Groups were equivalent according
to age and sex parameters. Bioethical ruleswere
strictly obeyed. Metabolic changes evaluated accor-
ding the literature recommendations [1, 5]. Methods
of variation statistics applied through MS Excel®

Key words: Strangulated abdominal

wall hernia, intestinal obstruction,

metabolism violations.
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software.

Results and discussion

Biochemical studies conducted in the dynamics in

patients with strangulated hernia without clinical signs
of acute intestinal obstruction (I group) are shown in
table 1.

Îðèã³íàëüí³ äîñë³äæåííÿ
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In these group patients we noted the favorable
course of the disease in the postoperative period.
Pursued conservative therapy was aimed at the eli-
mination of pain after the operation and, if necessary,
correction of comorbidities, if any. Anticoagulant the-
rapy in patients of older age applied. Decom-
pensating of comorbidity in this group of patients was
not identified.

More obvious violations of the studied parameters
were found in patients with strangulated hernia,
whose admission to hospital showed signs of acute
intestinal obstruction (II group - 42 patients).
Dynamics of indicators of protein, carbohydrate and
electrolyte metabolism are presented in Table 2.

In patients with strangulated hernia complicated
by acute intestinal obstruction (II group), at admission
significant disruption of homeostasis were revealed,
which grew and were most pronounced on the third
postoperative day, and then, to the extent of recovery,
decreased and almost disappeared on 7-8 days.Thus,
the analysis of the research showed that patients in
group I, who came to the hospital in the early stages
of the disease since no obvious signs of acute intes-
tinal obstruction, significant deviations from the
normal values in protein, carbohydrate and water-
electrolytemetabolisms have been identified.
Laboratory data obtained are consistent with the
clinical course of the diseasegiving an indication of
their validity and clinical relevance.

Conclusions

1. Strangulated abdominal wall hernias without
intestinal obstruction lead to minor changes in diffe-
rent metabolic processes.

2. Complicated hernias with intestinal obstruction
cause serious disruption of all forms of metabolism
with residual violations even at the time of 3-7 days
after surgery.

The perspectives for further research consider
methods of correction of discovered metabolic
violations.
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Á²ÎÕ²Ì²×Í² ÏÎÐÓØÅÍÍß Ó ÕÂÎÐÈÕ ÍÀ
ÇÀÙÅÌËÅÍ² ÃÐÈÆ² ÆÈÂÎÒÀ, ÓÑÊËÀÄÍÅÍ²
ÃÎÑÒÐÎÞ ÊÈØÊÎÂÎÞ ÍÅÏÐÎÕ²ÄÍ²ÑÒÞ

Â.Ï. Ïîëüîâèé, Ð.². Ñèäîð÷óê, Ñ.². Ðàéëÿíó,

O.O. Êàðë³é÷óê

Ðåçþìå. ²ñíóþ÷³ ë³òåðàòóðí³ äæåðåëà, ùî â³äíîñÿòüñÿ
äî ïðîáëåìè çàùåìëåíèõ ãðèæ º ñóïåðå÷ëèâèìè. Îñîáëèâà
óâàãà ïðèä³ëÿºòüñÿ êèøêîâ³é  íåïðîõ³äíîñò³, ÿê
óñêëàäíåííþçàùåìëåíî¿ ãðèæ³. Â³äñóòí³ ÷³òê³äàí³ ùîäî çì³í
ð³çíèõ ëàíîê ìåòàáîë³çìó ó õâîðèõ íà çàùåìëåí³ ãðèæ³òà
íåïðîõ³äí³ñòü êèøå÷íèêó.

Ìåòîþ äîñë³äæåííÿ áóëî îö³íèòè çì³íè ìåòàáîë³çìó ó
õâîðèõ íà çàùåìëåí³ ãðèæ³ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè,
óñêëàäíåíî¿òà íåóñêëàäíåíî¿  êèøêîâîþ íåïðîõ³äí³ñòþ.

Çàãàëîì 120 ïàö³ºíò³â âçÿëè ó÷àñòü ó äîñë³äæåíí³, ç íèõ
78 ïàö³ºíò³â áóëè ïðîîïåðîâàí³ ç ïðèâîäó çàùåìëåíî¿ ãðèæ³
ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè áåç îçíàê ãîñòðî¿ êèøêîâî¿
íåïðîõ³äíîñò³ (² ãðóïà) òà 42 õâîðèõ, îïåðîâàíèõ ç ïðèâîäó
çàùåìëåíî¿ ãðèæ³ ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè óñêëàäíåíîþ
ãîñòðîþ êèøêîâîþ íåïðîõ³äí³ñòþ (II ãðóïà). Ãðóïè áóëè
åêâ³âàëåíòí³ çà ñòàòòþ òà â³êîâèìè ïàðàìåòðàìè. Äîòðè-
ìóâàëèñÿ âèìîãè á³îåòèêè. Ìåòàáîë³÷í³ çì³íè îö³íþâàëè çà
ðåêîìåíäàö³ºþ ë³òåðàòóðíèõ äæåðåë. Çàñòîñîâóâàëèñÿ
ìåòîäè âàð³àö³éíî¿ ñòàòèñòèêè çà äîïîìîãîþ ïðîãðàìíîãî
çàáåçïå÷åííÿ MS Excel®.

Ó õâîðèõ I ãðóïè â³äçíà÷àëè ñïðèÿòëèâèé ïåðåá³ã
çàõâîðþâàííÿ â ï³ñëÿîïåðàö³éíîìó ïåð³îä³. Äåêîìïåíñàö³þ
ñóïóòí³õ çàõâîðþâàíü ó ö³é ãðóï³ õâîðèõ íå áóëî âèÿâëåíî.
Ó õâîðèõ íàçàùåìëåíó ãðèæó, óñêëàäíåíó ãîñòðîþ êèø-
êîâîþ íåïðîõ³äí³ñòþ (II ãðóïà), çíà÷í³ ïîðóøåííÿ ãî-
ìåîñòàçó,ÿê³ áóëè âèÿâëåí³ ïðè ïîñòóïëåíí³, çðîñòàëè ï³ñëÿ
îïåðàö³¿ ³ áóëè íàéá³ëüø âèðàæåí³ íà òðåò³é äåíü ï³ñëÿ
îïåðàòèâíîãî âòðó÷àííÿ. Ñòàòèñòè÷íî çíà÷èì³ â³äõèëåííÿ
â³ä íîðìàëüíèõ çíà÷åíü ó á³ëêîâîìó, âóãëåâîäíîìó ³ âîäíî-
åëåêòðîë³òíîãî îáì³íó ðå÷îâèí áóëè âèÿâëåí³ â ö³é ãðóï³
ïàö³ºíò³â.

Ãðèæ³ ïåðåäíüî¿ ñò³íêè æèâîòà áåç êèøêîâî¿ íåïðîõ³ä-
íîñò³ ïðèçâîäÿòü äî íåçíà÷íèõ çì³í â ð³çíèõ ìåòàáîë³÷íèõ
ïðîöåñàõ. Ãðèæ³,óñêëàäíåí³ êèøêîâîþ íåïðîõ³äí³ñ-
òþ,âèêëèêàþòü ñåðéîçíå ïîðóøåííÿ âñ³õ ôîðì ìåòàáîë³çìó
³ç çàëèøêîâèìè ïîðóøåííÿìè íàâ³òü ÷åðåç 3-7 äí³â ï³ñëÿ
îïåðàö³¿.

Êëþ÷îâ³ ñëîâà: çàùåìëåíà ãðèæàïåðåäíüî¿ ÷åðåâíî¿
ñò³íêè êèøêîâà íåïðîõ³äí³ñòü, ïîðóøåííÿ ìåòàáîë³çìó.

ÁÈÎÕÈÌÈ×ÅÑÊÈÅ ÍÀÐÓØÅÍÈß Ó ÁÎËÜÍÛÕ Ñ
ÓÙÅÌË¨ÍÍÛÌÈ ÃÐÛÆÀÌÈ ÆÈÂÎÒÀ,

ÎÑËÎÆÍ¨ÍÍÛÌÈ ÎÑÒÐÎÉ ÊÈØÅ×ÍÎÉ
ÍÅÏÐÎÕÎÄÈÌÎÑÒÜÞ

Â.Ï. Ïîëåâîé, Ð.È. Ñèäîð÷óê, Ñ.È. Ðàéëÿíó,

À.À. Êàðëèé÷óê

Ðåçþìå. Ñóùåñòâóþùèå ëèòåðàòóðíûå èñòî÷íèêè,
îòíîñÿùèåñÿ ê ïðîáëåìå óùåìë¸ííûõ ãðûæ - ïðîòè-
âîðå÷èâû. Îñîáîå âíèìàíèå óäåëÿåòñÿ êèøå÷íîé íåïðî-
õîäèìîñòè, êàê îñëîæíåíèþ óùåìë¸ííîé ãðûæè. Îòñóòñò-
âóþò ÷¸òêèå äàííûå îá èçìåíåíèÿõ ðàçëè÷íûõ çâåíüåâ
ìåòàáîëèçìà ó áîëüíûõ ñ óùåìë¸ííûìè ãðûæàìè è íåïðî-
õîäèìîñòüþ êèøå÷íèêà.

Öåëüþ èññëåäîâàíèÿ áûëî îöåíèòü èçìåíåíèÿ ìåòà-
áîëèçìà ó áîëüíûõ ñ óùåìë¸ííûìè ãðûæàìè ïåðåäíåé
áðþøíîé ñòåíêè, îñëîæí¸ííûìè è íåîñëîæí¸ííûìè êè-
øå÷íîé íåïðîõîäèìîñòüþ.

Â îáùåì, 120 ïàöèåíòîâ ïðèíÿëè ó÷àñòèå â èññëåäî-
âàíèè, èç íèõ 78 ïàöèåíòîâ áûëè ïðîîïåðèðîâàíû ïî
ïîâîäó óùåìë¸ííîé ãðûæè ïåðåäíåé áðþøíîé ñòåíêè áåç
ïðèçíàêîâ îñòðîé êèøå÷íîé íåïðîõîäèìîñòè (I ãðóïïà) è 42

Îðèã³íàëüí³ äîñë³äæåííÿ
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áîëüíûõ, îïåðèðîâàííûõ ïî ïîâîäó óùåìë¸ííîé ãðûæè
ïåðåäíåé áðþøíîé ñòåíêè,îñëîæí¸ííîé îñòðîé êèøå÷íîé
íåïðîõîäèìîñòüþ (II ãðóïïà). Ãðóïïû áûëè ýêâèâàëåíòíû
ïî ïîëó è âîçðàñòíûì ïàðàìåòðàì. Ñîáëþäàëèñü òðåáîâàíèÿ
áèîýòèêè. Ìåòàáîëè÷åñêèå èçìåíåíèÿ îöåíèâàëè ïî ðåêî-
ìåíäàöèè ëèòåðàòóðíûõ èñòî÷íèêîâ. Ïðèìåíÿëèñü ìåòîäû
âàðèàöèîííîé ñòàòèñòèêè ñ ïîìîùüþ ïðîãðàììíîãî îáåñ-
ïå÷åíèÿ MS Excel®.

Ó áîëüíûõ I ãðóïïû îòìå÷àëè áëàãîïðèÿòíîå òå÷åíèå
çàáîëåâàíèÿ â ïîñëåîïåðàöèîííîì ïåðèîäå. Äåêîìïåíñàöèè
ñîïóòñòâóþùèõ çàáîëåâàíèé â ýòîé ãðóïïå áîëüíûõ íå áûëî
âûÿâëåíî. Ó áîëüíûõ ñ óùåìë¸ííûìè ãðûæàìè, îñëîæí¸-
ííûìè îñòðîé êèøå÷íîé íåïðîõîäèìîñòüþ (II ãðóïïà),
çíà÷èòåëüíûå íàðóøåíèÿ ãîìåîñòàçà, êîòîðûå áûëè
âûÿâëåíû ïðè ïîñòóïëåíèè, íàðàñòàëè ïîñëå îïåðàöèè è
áûëè íàèáîëåå âûðàæåíû íà òðåòèé äåíü ïîñëå îïåðàòèâíîãî
âìåøàòåëüñòâà. Ñòàòèñòè÷åñêè çíà÷èìûå îòêëîíåíèÿ îò
íîðìàëüíûõ çíà÷åíèé â áåëêîâîì, óãëåâîäíîì è âîäíî-
ýëåêòðîëèòíîì îáìåíàõ áûëè îáíàðóæåíû â ýòîé ãðóïïå

ïàöèåíòîâ.
Ãðûæè ïåðåäíåé ñòåíêè æèâîòà áåç êèøå÷íîé íåïðîõî-

äèìîñòè ïðèâîäÿò ê íåçíà÷èòåëüíûì èçìåíåíèÿì â
ðàçëè÷íûõ ìåòàáîëè÷åñêèõ ïðîöåññàõ. Ãðûæè, îñëîæí¸ííûå
êèøå÷íîé íåïðîõîäèìîñòüþ, âûçûâàþò ñåðü¸çíîå íàðó-
øåíèå âñåõ ôîðì ìåòàáîëèçìà ñ îñòàòî÷íûìè íàðóøåíèÿìè
äàæå ÷åðåç 3-7 äíåé ïîñëå îïåðàöèè.

Êëþ÷åâûå ñëîâà: óùåìë¸ííàÿ ãðûæà ïåðåäíåé áðþø-
íîé ñòåíêè êèøå÷íàÿ íåïðîõîäèìîñòü, íàðóøåíèÿ ìåòà-
áîëèçìà.

Âûñøåå ãîñóäàðñòâåííîå ó÷åáíîå çàâåäåíèå Óêðàèíû
"Áóêîâèíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé

óíèâåðñèòåò", ã. ×åðíîâöû

Clin. and experim. pathol.- 2015.- Vol.14, ¹2 (52).-P.158-162.

Íàä³éøëà äî ðåäàêö³¿ 01.06.2015
Ðåöåíçåíò – ïðîô. ².Â. Øêâàðêîâñüêèé

© V.P. Polyovyy, R.I. Sydorchuk, S.I. Raileanu, O.O. Karliychuk,
2015

___________



163

ÓÄÊ 618.19-006.6-073.66

ÐÎËÜ ÒÅÏËÎÂÎÃÎ ÏÎÒÎÊÓ ÌÎËÎ×ÍÎ¯
ÇÀËÎÇÈ Ó ÑÊÐÈÍ²ÍÃÓ ¯¯ ÎÍÊÎËÎÃ²×ÍÎ¯
ÏÀÒÎËÎÃ²¯

Âñòóï

Íåçâàæàþ÷è íà ðîçâèòîê ñó÷àñíî¿ ìåäèöèíè
ðàê ìîëî÷íî¿ çàëîçè ïðîäîâæóº çàëèøàòèñÿ ñà-
ìèì ðîçïîâñþäæåíèì îíêîëîã³÷íèì çàõâîðþâàí-
íÿì ñåðåä æ³íîê. Çà äàíèìè çâåäåíî¿ ñòàòèñòèêè,
êîæíà âîñüìà æ³íêà ìàº ðèçèê çàõâîð³òè íà ðàê
ìîëî÷íî¿ çàëîçè, îñîáëèâî ³ìîâ³ðí³ñòü âèíèêíåííÿ
äàíîãî çàõâîðþâàííÿ çðîñòàº ï³ñëÿ 40 ðîê³â òà
çá³ëüøóºòüñÿ ç â³êîì. Íà ñüîãîäí³øí³é äåíü ºäè-
íèì åôåêòèâíèì ñïîñîáîì áîðîòüáè ç ðàêîì ìî-
ëî÷íî¿ çàëîçè º ïðåâåíòèâíà ä³àãíîñòèêà, ùî âêà-
çóº íà íåîáõ³äí³ñòü ñòâîðåííÿ òà âïðîâàäæåííÿ
íîâèõ íå³íâàçèâíèõ òåõíîëîã³é, ÿê³ á äîïîâíþâàëè
òðàäèö³éí³ ìåòîäè îáñòåæåííÿ [1, 4, 5].

Ïîêàçíèêîì øâèäêîñò³ ïåðåá³ãó á³îëîã³÷íèõ
ïðîöåñ³â â îðãàí³çì³ ëþäèíè º òåïëîâèé ïîò³ê
âíóòð³øí³õ îðãàí³â, âåëè÷èíà ÿêîãî çì³íþºòüñÿ
ïðè ð³çíèõ ïàòîëîã³÷íèõ ñòàíàõ [2, 3].

Âèì³ðþâàííÿ òåïëîâîãî ïîòîêó ç ïîâåðõí³ ìî-
ëî÷íî¿ çàëîçè äîçâîëèòü âäîñêîíàëèòè ïðèíöèïè
ä³àãíîñòèêè ¿¿ çàõâîðþâàíü, çîêðåìà îíêîëîã³÷-
íîãî ´åíåçó.

Ìåòà äîñë³äæåííÿ

Äîñë³äèòè òåïëîâèä³ëåííÿ òêàíèí ìîëî÷íî¿
çàëîçè ó æ³íîê õâîðèõ íà çëîÿê³ñí³ íîâîóòâîðåííÿ
äàíî¿ ëîêàë³çàö³¿.

Ìàòåð³àëè ³ ìåòîäè

Îáñòåæåíî 125 æ³íîê â³êîì â³ä 18 äî 45 ðîê³â,
ÿê³ áóëè ïîä³ëåí³ íà äâ³ ãðóïè - ïîð³âíÿííÿ òà îñ-
íîâíó. Îñíîâíó ãðóïó ñêëàëè 93 æ³íêè õâîð³ íà
ðàê ìîëî÷íî¿ çàëîçè ² (T1N0M0) - ²² À (T1-2N0-
1M0) ñòàä³¿. Ç ö³º¿ ê³ëüêîñò³ îñ³á 52 (58,1%) õâîð³
íà ðàê ïðàâî¿ ìîëî÷íî¿ çàëîçè òà 41 (41,9%) íà
ðàê ë³âî¿ ìîëî÷íî¿ çàëîçè. Ãðóïó ïîð³âíÿííÿ óòâî-
ðèëè 32 àáñîëþòíî çäîðîâ³ æ³íêè. Ëîêàë³çàö³ÿ
íîâîóòâîðåííÿ ó âåðõíüîìó çîâí³øíüîìó êâàä-

Ðåçþìå. Â ñòàòò³ ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ

òåïëîâèä³ëåííÿ òêàíèí ìîëî÷íî¿ çàëîçè â æ³íîê õâîðèõ íà

çëîÿê³ñí³ íîâîóòâîðåííÿ äàíî¿ ëîêàë³çàö³¿. Âñòàíîâëåíî, ùî

òåïëîâèé ïîò³ê ïàòîëîã³÷íî íåóðàæåíî¿ ïðàâî¿ òà ë³âî¿ ìîëî÷-

íî¿ çàëîçè îäíàêîâèé, ³ç ïåðåâàæàííÿì ïîêàçíèê³â âåðõí³õ

êâàäðàíò³â íàä íèæí³ìè. Ïðàâà àáî ë³âà ìîëî÷íà çàëîçà, óðà-

æåíà çëîÿê³ñíèì íîâîóòâîðåííÿì, ìàº â³ðîã³äíî íèæ÷³ ïîêàçíèêè

òåïëîâîãî ïîòîêó ó âñ³õ ¿¿ êâàäðàíòàõ, ùî ìîæå áóòè âèêîðèñ-

òàíî ç ìåòîþ äîäàòêîâî¿ ä³àãíîñòèêè äàíîãî çàõâîðþâàííÿ,

îñîáëèâî ïðè ïðîâåäåíí³ ìàñîâîãî ñêðèí³íãó æ³íîê.

Êëþ÷îâ³ ñëîâà: ðàê ìîëî÷íî¿

çàëîçè, òåïëîâèé ïîò³ê ìîëî÷íî¿

çàëîçè.

ðàíò³ ìîëî÷íî¿ çàëîçè ìàëà ì³ñöå â 43 (46,2%)
îñ³á, ó âåðõíüîìó âíóòð³øíüîìó - â 17 (18,3%)
îñ³á, ó íèæíüîìó çîâí³øíüîìó - â 24 (25,8%) îñ³á
òà ó íèæíüîìó âíóòð³øíüîìó - â 9 (9,7%) îñ³á.
Ñåðåäí³é â³ê äàíèõ îñ³á ñêëàâ 32,21 ± 0,692 ðîêè.
Îáèäâ³ ãðóïè ðåïðåçåíòàòèâí³ çà â³êîì.

Âèì³ðþâàííÿ òåïëîâîãî ïîòîêó ìîëî÷íî¿ çà-
ëîçè ïðîâîäèëè êîíòàêòíèì ñïîñîáîì âèêîðèñ-
òîâóþ÷è òåðìîåëåêòðè÷íèé ìåäè÷íèé òåïëîì³ð,
âïðîäîâæ äðóãîãî òèæíÿ ìåíñòðóàëüíîãî öèêëó,
äî ïðèçíà÷åííÿ ñïåö³àëüíîãî ë³êóâàííÿ. Òåðìîå-
ëåêòðè÷íèé ñåíñîð òåïëîâîãî ïîòîêó ðîçòàøî-
âóâàëè ó ãîðèçîíòàëüíîìó ïîëîæåíí³, ó êîæíîìó
êâàäðàíò³ ïðàâî¿ òà ë³âî¿ ìîëî÷íî¿ çàëîçè. Äëÿ
ñòàá³ë³çàö³¿ ïîêàç³â òåïëîì³ðà âèì³ðþâàííÿ ïðî-
âîäèëè òðèâàë³ñòþ 15 õâèëèí (ðèñ. 1).

Ðèñ. 1. Ïàö³ºíòêà Ñ., 38 ðîêè. Âèì³ðþâàííÿ

òåïëîâîãî ïîòîêó ïðàâî¿ ìîëî÷íî¿ çàëîçè çà

äîïîìîãîþ òåðìîåëåêòðè÷íîãî ìåäè÷íîãî

òåïëîì³ðó
Ïðè âèì³ðþâàíí³ òåïëîâèä³ëåííÿ ìîëî÷íî¿ çà-

ëîçè âðàõîâóâàëè òåìïåðàòóðó îòî÷óþ÷îãî ñåðå-
äîâèùà, ÿêà â íàøèõ äîñë³äæåííÿõ ñòàíîâèëà
21,7 ± 0,113 °Ñ.

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â
äîñë³äæåíü ïðîâåäåíî íà ïåðñîíàëüíîìó êîìï'þ-
òåð³ ç âèêîðèñòàííÿì åëåêòðîííèõ òàáëèöü Micro-
soft Excel òà ïàêåòà ïðîãðàì ñòàòèñòè÷íî¿ îáðîá-
êè PAST. Ó ðîáîò³ çàñòîñîâàí³ ñòàòèñòè÷í³ ïî-
êàçíèêè ñåðåäí³õ âåëè÷èí (Ì), à òàêîæ ñåðåäíº

©  ².Ä. Ïîñòåâêà, ².Î. Ìàëèøåâñüêèé, 2015

².Ä. Ïîñòåâêà,

².Î. Ìàëèøåâñüêèé

Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä
Óêðà¿íè “Áóêîâèíñüêèé äåðæàâíèé
ìåäè÷íèé óí³âåðñèòåò”, ì. ×åðí³âö³
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êâàäðàòè÷íå â³äõèëåííÿ (SD), ñòàíäàðòíà ïîõèá-
êà ñåðåäíüî¿ âåëè÷èíè (m). Äëÿ ïîð³âíÿííÿ ñå-
ðåäí³õ àáñîëþòíèõ âåëè÷èí ó ð³çíèõ ãðóïàõ çàñ-
òîñîâóâàëè ïàðàìåòðè÷íèé êðèòåð³é (t) Ñòüþ-
äåíòà. Ðîçá³æíîñò³ îòðèìàíèõ ðåçóëüòàò³â ââàæà-
ëè ñòàòèñòè÷íî â³ðîã³äíèìè ïðè p<0,05, ùî º çà-
ãàëüíîïðèéíÿòèì ó ìåäèêî-á³îëîã³÷íèõ äîñë³ä-
æåííÿõ.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Íàâåäåí³ â òàáëèö³ 1 ðåçóëüòàòè äîñë³äæåííÿ
ñòîñîâíî âèçíà÷åííÿ òåïëîâîãî ïîòîêó ìîëî÷íî¿
çàëîçè, âêàçóþòü íà â³äñóòí³ñòü â³ðîã³äíî¿ ð³çíèö³
ïîêàçíèê³â ì³æ âñ³ìà êâàäðàíòàìè îáîõ ìîëî÷-
íèõ çàëîç. Òàêîæ, â³äñóòíÿ â³ðîã³äíà ð³çíèöÿ òåï-
ëîâîãî ïîòîêó ì³æ çîâí³øí³ì âåðõí³ì òà âíóòð³ø-

í³ì âåðõí³ì êâàäðàíòàìè, ÿê ó ïðàâ³é òàê ³ ó ë³â³é
ìîëî÷í³é çàëîç³. Ñïîñòåð³ãàºòüñÿ â³ðîã³äíå ïåðå-
âàæàííÿ ïîêàçíèê³â òåïëîâîãî ïîòîêó âíóòð³ø-
íüîãî íèæíüîãî êâàäðàíòà îáîõ ìîëî÷íèõ çàëîç,
ïðîòè çîâí³øíüîãî íèæíüîãî. Â³äì³÷àºòüñÿ ïåðå-
âàæàííÿ òåïëîâîãî ïîòîêó âåðõí³õ êâàäðàíò³â
îáîõ ìîëî÷íèõ çàëîç ïðîòè íèæí³õ, çà âèêëþ-
÷åííÿì âíóòð³øíüîãî íèæíüîãî êâàäðàíòà ïðàâî¿
ìîëî÷íî¿ çàëîçè, äå öÿ ð³çíèöÿ íåâ³ðîã³äíà.

Ðåçóëüòàòè âèì³ðþâàííÿ òåïëîâîãî ïîòîêó
ìîëî÷íî¿ çàëîçè óðàæåíîþ çëîÿê³ñíèì íîâîóò-
âîðåííÿì, ÿê³ ïðåäñòàâëåí³ â òàáëèö³ 2, âêàçóþòü
íà â³ðîã³äíå ïåðåâàæàííÿ ïîêàçíèê³â âåðõí³õ
êâàäðàíò³â ë³âî¿ ìîëî÷íî¿ çàëîçè ïðîòè ïðàâî¿.
²íøà êàðòèíà ñïîñòåð³ãàºòüñÿ ïðè âèì³ðþâàíí³
òåïëîâîãî ïîòîêó â íèæí³õ êâàäðàíòàõ, äå ïîêàç-

Òàáëèöÿ 1

Ïîêàçè òåðìîåëåêòðè÷íîãî òåïëîì³ðà ïðè äîñë³äæåíí³ òåïëîâèä³ëåííÿ ïàòîëîã³÷íî

íåóðàæåíî¿ ïðàâî¿ òà ë³âî¿ ìîëî÷íèõ çàëîç, çàëåæíî â³ä ðîçòàøóâàííÿ òåðìîåëåêò-

ðè÷íîãî ñåíñîðà òåïëîâîãî ïîòîêó (M±m), ìÂ

Молочна залоза Квандрант молочної 

залози Права n=32 Ліва n=32 

Зовнішній верхній 73,13 ± 0,711 71,22 ± 0,969 p>0,05 

Внутрішній верхній 
72,22 ± 0,786 

p1>0,05 
73,68 ± 0,858  

p>0,05; p1>0,05 

Зовнішній нижній 66,31 ± 0,744 p2<0,001 
67,78 ± 0,614  

p>0,05; p2<0,01 

Внутрішній нижній 
70,84 ± 0,554 

p1<0,001; p2>0,05 
69,72 ± 0,726 p>0,05 

p1<0,05; p2<0,001 

Примітки: n – кількість спостережень; p – різниця показників між правою та лівою молочними 

залозами; p1 – різниця показників між зовнішніми та внутрішніми квадрантами молочної залози; p2 – 

різниця показників між верхніми та нижніми квадрантами молочної залози. 

 Òàáëèöÿ 2

Ïîêàçè òåðìîåëåêòðè÷íîãî òåïëîì³ðà ïðè äîñë³äæåíí³ òåïëîâèä³ëåííÿ ïðàâî¿ òà

ë³âî¿ ìîëî÷íèõ çàëîç óðàæåíèõ çëîÿê³ñíîþ ïóõëèíîþ, çàëåæíî â³ä ðîçòàøóâàííÿ

òåðìîåëåêòðè÷íîãî ñåíñîðà òåïëîâîãî ïîòîêó (M±m), ìÂ

Молочна залоза Квандрант молочної 

залози Права n=52 Ліва n=41 

Зовнішній верхній 54,63 ± 0,855 61,17 ± 0,742  

Внутрішній верхній 
62,63 ± 0,712 

p<0,001 

67,27 ± 0,676 

p<0,001 

Зовнішній нижній 
63,23 ± 0,598 

p1<0,001 
62,71 ± 0,819 

p1>0,05 

Внутрішній нижній 
60,31 ± 0,734 

p<0,01; p1<0,05 
59,07 ± 0,912  

p<0,01; p1<0,001 

Примітки: n – кількість спостережень; p – різниця показників між зовнішніми та внутрішніми 

квадрантами молочної залози; p1 – різниця показників між верхніми та нижніми квадрантами 

молочної залози 
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íèêè ë³âî¿ ìîëî÷íî¿ çàëîçè íèæ÷³, ïðîòå öÿ ð³çíèöÿ
íåâ³ðîã³äíà. Â îáîõ ìîëî÷íèõ çàëîçàõ â³äì³-
÷àºòüñÿ â³ðîã³äíå ïåðåâàæàííÿ ïîêàçíèê³â òåïëî-
âîãî ïîòîêó âíóòð³øíüîãî âåðõíüîãî êâàäðàíòà
ïðîòè çîâí³øíüîãî âåðõíüîãî, à òàêîæ çîâí³ø-
íüîãî íèæíüîãî êâàäðàíòà ïîð³âíÿíî ³ç âíóòð³ø-
í³ì íèæí³ì. Ñïîñòåð³ãàºòüñÿ ïåðåâàæàííÿ òåïëî-
âîãî ïîòîêó çîâí³øíüîãî íèæíüîãî êâàäðàíòà
ïðîòè ïîêàçíèê³â çîâí³øíüîãî âåðõíüîãî, â îáîõ
ìîëî÷íèõ çàëîçàõ, çà âèíÿòêîì òîãî ùî öÿ ð³ç-
íèöÿ ó çîâí³øíüîìó íèæíüîìó êâàäðàíò³ ïðàâî¿
ìîëî÷íî¿ çàëîçè íåâ³ðîã³äíà. Â îáîõ ìîëî÷íèõ
çàëîçàõ â³ðîã³äíî ïåðåâàæàþòü ïîêàçíèêè òåïëî-
âîãî ïîòîêó âíóòð³øíüîãî âåðõíüîãî êâàäðàíòó
ïðîòè âíóòð³øíüîãî íèæíüîãî.

Àíàë³çóþ÷è ðåçóëüòàòè ïîð³âíÿííÿ òåïëîâîãî
ïîòîêó ìîëî÷íî¿ çàëîçè, çàëåæíî â³ä íàÿâíîñò³
çëîÿê³ñíîãî íîâîóòâîðåííÿ, ÿê³ íàâåäåí³ â òàáëèö³

3, ñë³ä çàçíà÷èòè â³ðîã³äíî ìåíø³ ïîêàçíèêè â
îñ³á îñíîâíî¿ ãðóïè, ó êîæíîìó êâàäðàíò³ ïðàâî¿
òà ë³âî¿ ìîëî÷íî¿ çàëîçè.

Îòæå ï³äñóìîâóþ÷è ðåçóëüòàòè ïðîâåäåíîãî
äîñë³äæåííÿ ñë³ä çàçíà÷èòè, ùî òåïëîâèé ïîò³ê
ïàòîëîã³÷íî íåóðàæåíî¿ ïðàâî¿ àáî ë³âî¿ ìîëî÷íî¿
çàëîçè â³ðîã³äíî íå â³äð³çíÿºòüñÿ, ïðîòå ïåðåâà-
æàþòü ïîêàçíèêè âåðõí³õ êâàäðàíò³â íàä íèæí³ìè.
Ïðè íàÿâíîñò³ çëîÿê³ñíîãî íîâîóòâîðåííÿ ó ìî-
ëî÷í³é çàëîç³ òåïëîâèé ó êîæíîìó ¿¿ êâàäðàíò³
â³ðîã³äíî â³äð³çíÿºòüñÿ â³ä ³íøèõ. Ïðè ïîð³âíÿíí³
òåïëîâîãî ïîòîêó ïàòîëîã³÷íî íåóðàæåíî¿ ìîëî÷-
íî¿ çàëîçè òà ïðè íàÿâíîñò³ â í³é çëîÿê³ñíîãî íî-
âîóòâîðåííÿ, ïîêàçíèêè ïðè ðàêó â³ðîã³äíî íèæ÷³
ó âñ³õ êâàäðàíòàõ äàíîãî îðãàíà, íåçàëåæíî ó
ÿêîìó ðîçòàøîâàíà ïóõëèíà.

Òàêèì ÷èíîì, òåïëîâèé ïîò³ê ìîëî÷íî¿ çàëîçè
â ïîâí³é ì³ð³ â³äîáðàæàº ìîðôîôóíêö³îíàëüíèé

Òàáëèöÿ 3

Ïîêàçè òåðìîåëåêòðè÷íîãî òåïëîì³ðà ïðè äîñë³äæåíí³ òåïëîâèä³ëåííÿ ïðàâî¿ òà

ë³âî¿ ìîëî÷íèõ çàëîç, çàëåæíî â³ä íàÿâíîñò³ çëîÿê³ñíîãî íîâîóòâîðåííÿ òà

ðîçòàøóâàííÿ òåðìîåëåêòðè÷íîãî ñåíñîðà òåïëîâîãî ïîòîêó (M±m), ìÂ

Права молочна залоза Ліва молочна залоза Квандрант 

молочної 

залози 

Група 

порівняння 

n=32 

Основна 

група n=52 

n=52 

Група 

порівняння 

n=32 

Основна 

група n=41 

Зовнішній 

верхній 
73,13 ± 0,711 

54,63 ± 0,855 

p<0,001 
71,22 ± 0,969  

61,17 ± 0,742 

p<0,001  

Внутрішній 
верхній 

72,22 ± 0,786 
62,63 ± 0,712 

p<0,001 
73,68 ± 0,858  

67,27 ± 0,676 
p<0,001 

Зовнішній 
нижній 

66,31 ± 0,744  
63,23 ± 0,598  

p<0,01 
67,78 ± 0,614  

62,71 ± 0,819 
p<0,001 

Внутрішній 

нижній 
70,84 ± 0,554 

60,31 ± 0,734 

p<0,001 
69,72 ± 0,726 

59,07 ± 0,912  

p<0,001 

Примітки: n – кількість спостережень; p – різниця між обома дослідними групами осіб 

 ñòàí ¿¿ òêàíèí, ùî ìîæå áóòè âèêîðèñòàíî ç ìå-
òîþ äîäàòêîâî¿ ä³àãíîñòèêè çëîÿê³ñíèõ íîâîóò-
âîðåíü äàíî¿ ëîêàë³çàö³¿, îñîáëèâî ïðè ïðîâåäåíí³
ìàñîâîãî ñêðèí³íãó æ³íîê.

Âèñíîâêè

1.Òåïëîâèé ïîò³ê ïàòîëîã³÷íî íåóðàæåíî¿ ïðà-
âî¿ òà ë³âî¿ ìîëî÷íî¿ çàëîçè îäíàêîâèé, ³ç ïåðå-
âàæàííÿì ïîêàçíèê³â âåðõí³õ êâàäðàíò³â íàä íèæ-
í³ìè.

2.Ïðè óðàæåí³ çëîÿê³ñíèì íîâîóòâîðåííÿì ìî-
ëî÷íî¿ çàëîçè òåïëîâèé ïîò³ê ó êîæíîìó ¿¿ êâàä-
ðàíò³ â³ðîã³äíî â³äð³çíÿºòüñÿ â³ä ³íøèõ.

3.Ïðàâà àáî ë³âà ìîëî÷íà çàëîçà, óðàæåíà
çëîÿê³ñíèì íîâîóòâîðåííÿì, ìàº â³ðîã³äíî íèæ÷³
ïîêàçíèêè òåïëîâîãî ïîòîêó ó âñ³õ ¿¿ êâàäðàíòàõ,
ùî ìîæå áóòè âèêîðèñòàíî ç ìåòîþ äîäàòêîâî¿

ä³àãíîñòèêè äàíîãî çàõâîðþâàííÿ, îñîáëèâî ïðè
ïðîâåäåíí³ ìàñîâîãî ñêðèí³íãó æ³íîê.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ââàæàºìî çà äîö³ëüíå äîñë³äèòè òåïëîâèä³-
ëåííÿ òêàíèí ìîëî÷íî¿ çàëîçè, çàëåæíî â³ä ñòàä³¿
ðàêó äàíîãî îðãàíó.

Ë³òåðàòóðà. 1.Àëãîðèòì ëå÷åíèÿ áîëüíûõ ðàêîì
ìîëî÷íîé æåëåçû ñ ìåòàñòàòè÷åñêèì ïîðàæåíèåì êîñòåé.
Îáçîð ëèòåðàòóðû è êëèíè÷åñêèé ñëó÷àé / Î.Â. Ïîíî-
ìàðåâà, Â.Ì. Ïèâíþê, Ä.Ñ. Îñèíñêèé [è äð.] // Îíêîëîãèÿ.
- 2015. - Ò. 17, ¹ 1. - Ñ. 55-60. 2.Àíàòè÷óê Ë.². Ïðî äåÿê³
îñîáëèâîñò³ âèêîðèñòàííÿ ìåäè÷íèõ òåïëîì³ð³â ïðè
äîñë³äæåíí³ ëîêàëüíèõ òåïëîâèä³ëåíü ëþäèíè / Ë.². Àíà-
òè÷óê, Ð.Ã. Ã³áà, Ð.Ð. Êîáèëÿíñüêèé // Òåðìîåëåêòðèêà. -
2013. - ¹ 2. - Ñ. 67-73. 3.Ãèùóê Â.Ñ. Ìîäåðí³çîâàíèé
ïðèëàä äëÿ âèì³ðþâàííÿ òåïëîâèõ ïîòîê³â ëþäèíè / Â.Ñ.
Ãèùóê // Òåðìîåëåêòðèêà. - 2013. - ¹ 2. - Ñ. 91-95.
4.Ñêðèí³íã, ïðîô³ëàêòèêà òà ðàííÿ ä³àãíîñòèêà ðàêó ãðóäíî¿
çàëîçè / ².². Ñìîëàíêà, Ñ.Þ. Ñêëÿð, Ò.Ñ. Ãîëîâêî [òà ³í.] //
Êëèíè÷åñêàÿ îíêîëîãèÿ. - 2013. -  ¹ 4 (12). - Ñ. 1-5.

Îðèã³íàëüí³ äîñë³äæåííÿ
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5.Ñó÷àñí³ ìîæëèâîñò³ ïðîâåäåíÿ ñêðèí³íãó çàõâîðþâàíü
ãðóäíî¿ çàëîçè / ².². Ñìîëàíêà, Ñ.Þ. Ñêëÿð, Ò.Ñ. Ãîëîâêî
[òà ³í.] // Êëèíè÷åñêàÿ îíêîëîãèÿ. - 2014. -  ¹ 1 (13). - Ñ. 32-
34.

ÐÎËÜ ÒÅÏËÎÂÎÃÎ ÏÎÒÎÊÀ ÌÎËÎ×ÍÎÉ
ÆÅËÅÇÛ Â ÑÊÐÈÍÈÍÃÅ ÅÅ ÎÍÊÎËÎÃÈ×ÅÑÊÎÉ

ÏÀÒÎËÎÃÈÈ

È.Ä. Ïîñòåâêà, È.À. Ìàëûøåâñêèé

Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäî-
âàíèÿ òåïëîâûäåëåíèÿ òêàíåé ìîëî÷íîé æåëåçû ó æåíùèí
áîëüíûõ íà çëîêà÷åñòâåííûå íîâîîáðàçîâàíèÿ äàííîé
ëîêàëèçàöèè. Óñòàíîâëåíî, ÷òî òåïëîâîé ïîòîê ïàòîëî-
ãè÷åñêè ïîðàæåííîé ïðàâîé è ëåâîé ìîëî÷íîé æåëåçû
îäèíàêîâûé, ñ ïðåîáëàäàíèåì ïîêàçàòåëåé âåðõíèõ êâàä-
ðàíòîâ íàä íèæíèìè. Ïðàâàÿ èëè ëåâàÿ ìîëî÷íàÿ æåëåçà,
ïîðàæåííàÿ çëîêà÷åñòâåííûì íîâîîáðàçîâàíèåì, èìååò
äîñòîâåðíî ìåíüøèå ïîêàçàòåëè òåïëîâîãî ïîòîêà âî âñåõ åå
êâàäðàíòàõ, ÷òî ìîæåò áûòü èñïîëüçîâàíî ñ öåëüþ äîïîë-
íèòåëüíîé äèàãíîñòèêè äàííîãî çàáîëåâàíèÿ, îñîáåííî ïðè
ïðîâåäåíèè ìàññîâîãî ñêðèíèíãà æåíùèí.

Êëþ÷åâûå ñëîâà: ðàê ìîëî÷íîé æåëåçû, òåïëîâîé
ïîòîê ìîëî÷íîé æåëåçû.

ROLE OF HEAT BLOW OF MAMMARY GLAND IN
SCREENING OF ITS ONCOLOGICAL PATHOLOGY

I.D. Postevka, I.O. Malyshevsky

Abstract. Results of investigation of heat discharge of the
mammary gland tissue women suffering from malignant
neoplasm's of the given localization. It has been determined that
heat flow of the pathologically not damaged right and left
mammary gland is identical with dominance of indices of  upper
quadrants over lower ones. Right and left mammary gland,
damaged by malignant neoplasm, has reliably more low indices
of heatflow in all quadrants, that may be used for the purpose of
supplemental diagnostics of the given disease, especially in case
of conducting mass screening in women.

Key words: breast cancer, heat flow of the mammary gland.
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ÓÄÊ 616.36:577.21

Í.À. Ðèêàëî,

Ë.Î. ßðîâåíêî

Â³ííèöüêèé íàö³îíàëüíèé ìåäè÷íèé
óí³âåðñèòåò ³ì. Ì.². Ïèðîãîâà

ÔÐÀÃÌÅÍÒÀÖ²ß ßÄÅÐÍÎ¯ ÄÍÊ
ÃÅÏÀÒÎÖÈÒ²Â ÏÐÈ ÕÐÎÍ²×ÍÎÌÓ
ÀËÊÎÃÎËÜÍÎÌÓ ÓØÊÎÄÆÅÍÍ²
ÏÅ×²ÍÊÈ. ÏÐÈÍÖÈÏÈ
ÀÍÒÈÀÏÎÏÒÈ×ÍÎ¯ ÒÅÐÀÏ²¯

Ðåçþìå. Ó äàí³é ðîáîò³ ïðåäñòàâëåíî äàí³ îòðèìàí³çà äîïîìî-

ãîþ ìåòîäó öèòîôëóîðèìåòð³¿. Ïðîâåäåíî äîñë³äæåííÿ ôðàã-

ìåíòàö³¿ ÿäåðíî¿ ÄÍÊ ãåïàòîöèò³âó ùóð³â-ñàìîê ð³çíèõ â³êîâèõ

ãðóï çà óìîâ åêñïåðèìåíòàëüíîãî õðîí³÷íîãî àëêîãîëüíîãî

óøêîäæåíí³ ïå÷³íêè òà ïðè ïðîâåäåí³ ôàðìàêîêîðåêö³¿ êâåð-

öåòèíîì òà L-àðã³í³íîì L-ãëóòàìàòîì. Äîâåäåíî, ùî ó ùóð³â óñ³õ

â³êîâèõ ãðóï ïðè ÕÀÓÏ çá³ëüøóºòüñÿ ôðàãìåíòàö³ÿ ÿäåðíî¿ ÄÍÊ

êë³òèí ïå÷³íêè òà â³äñîòîê ÿäåð ãåïàòîöèò³â, ÿê³ ïåðåáóâàþòü ó

G2M-ôàç³ ïðè çìåíøåíí³ â³äñîòîêà ÿäåð êë³òèí ïå÷³íêè, ÿê³

ïåðåáóâàþòüó S-ôàç³. Âñòàíîâëåíî, ùî "Êâåðöåòèí" òà "Ãëóòàð-

ã³í" ìîæóòü âèêîðèñòîâóâàòèñü ÿê àíòèàïîïòè÷í³ ïðåïàðàòè

ïðè õðîí³÷íèõ àëêîãîëüíèõ ïàòîëîã³ÿõ ïå÷³íêè.

Êëþ÷îâ³ ñëîâà: ôðàãìåíòàö³ÿ

ÿäåðíî¿ ÄÍÊ, ãåïàòîöèòè, õðîí³÷íå

àëêîãîëüíå óøêîäæåííÿ ïå÷³íêè,

êâåðöåòèí, L-àðã³í³í L-ãëóòàìàò.

Âñòóï

ßê â³äîìî, çàâåðøàëüíèì åòàïîì óøêîäæåííÿ
òêàíèí îðãàí³çìó, º ¿õ çàãèáåëü. Îäíàê ìåõàí³çìè
çàãèáåë³ êë³òèí ³ òêàíèí â óìîâàõ íîðìè òà ïðè
ïàòîëîã³÷íèõ ïðîöåñàõ çíà÷íî â³äð³çíÿþòüñÿ [9].
Îñòàíí³ì ÷àñîì ³íòåðåñ äî ìåõàí³çì³â ðåàë³çàö³¿
äàíèõ ïðîöåñ³â çíà÷íî ï³äâèùèâñÿ òà â³äíîñèòüñÿ
äî îäí³º¿ ç àêòóàëüíèõ ïðîáëåì ñó÷àñíî¿ ìåäè-
öèíè.

Íà êë³òèííîìó ð³âí³ ïîñò³éíî ïðîò³êàþòü ïðî-
òèëåæíî íàïðàâëåí³ ïðîöåñè ì³òîòè÷íîãî ïîä³ëó
òà äîçð³âàííÿ êë³òèí, ÿê³ ñóïðîâîäæóþòüñÿ
àëüòåðíàòèâíèì ïðîöåñîì âèäàëåííÿ ñòàðèõ,
óøêîäæåíèõ, ìóòîâàíèõ òà ³íøèõ íåáàæàíèõ äëÿ
îðãàí³çìó êë³òèí. Ïîðóøåííÿ êîíòðîëþ çà öèìè
ïðîöåñàìè ïðèçâîäèòü äî ðîçëàä³â ãîìåîñòàçó òà
ðîçâèòêó ïàòîëîã³÷íèõ ñòàí³â [4, 5]. Âèñî-
êîðåãóëüîâàíó ôîðìó ïðîãðàìîâàíî¿ ñìåðò³ êë³òèí
ç õàðàêòåðíèìè ìîðôîëîã³÷íèìè òà á³îõ³ì³÷íèìè
îçíàêàìè âèçíà÷àþòü ÿê àïîïòîç. Àïîïòîçó íàëå-
æèòü âàæëèâà ðîëü ÿê ó ô³ç³îëîã³÷íèõ (çàáåç-
ïå÷óº ñòàë³ñòü ãîìåîñòàçó), òàê ³ â ïàòîëîã³÷íèõ
ïðîöåñàõ [4, 12], îñê³ëüêè íåàäåêâàòíà àêòèâàö³ÿ
àïîïòîçó òà çíèæåííÿ àïîïòè÷íî¿ çàãèáåë³ êë³òèí
(ñïðè÷èíåíå ìóòàö³ºþ ãåíà, ùî êîäóº ïðîàïîï-
òîãåííèé á³ëîê ð53, º îäíèì ³ç íàéâàæëèâ³øèõ
ôàêòîð³â êàíöåðîãåíåçó), âåäå äî ðóéíóâàííÿ
òêàíèíè, ðîçâèòêó ïàòîëîã³÷íèõ çì³í îðãàí³â òà
íåäîñòàòíîñò³ ðåãåíåðàòîðíîãî ïîòåíö³àëó òêàíèí
[1, 2]. Êð³ì òîãî, îñòàíí³ äîñë³äæåííÿ Í.À.
Ðèêàëî (2013 ð.) âêàçóþòü íà âàæëèâó ðîëü ³íòåí-
ñèô³êàö³¿ àïîïòîçóãåïàòîöèò³â ó ïàòîãåíåç³ õðî-
í³÷íèõ òîêñè÷íèõ ãåïàòèò³â òà õðîí³÷íèõ â³ðóñíèõ
ãåïàòèò³â Â ³ Ñ [7, 9], ùî ñïðèÿº ïðîãðåñóâàííþ
çàõâîðþâàííÿ. Çàêîíîì³ðíîñò³ ïðîöåñ³â àïîïòîçó

òà ðåïàðàòèâíî¿ ðåãåíåðàö³¿ ïðè õðîí³÷íèõ
àëêîãîëüíèõ óøêîäæåííÿõ ïå÷³íêè (ÕÀÓÏ) íà
ñüîãîäí³ çàëèøàþòüñÿ íåâèâ÷åíèìè òà ïåðñ-
ïåêòèâíèìè äëÿ äîñë³äæåííÿ âðàõîâóþ÷è
ïîøèðåí³ñòü äàíèõ ïàòîëîã³é. Ïàòîãåíåòè÷íå
ë³êóâàííÿ òà ôàðìàêîêîðåêö³ÿ ÕÀÓÏ îáîâ'ÿçêîâî
ìàº áóòè íàïðàâëåíà íà çíèæåííÿ ïàòîãåííî ³íäó-
êîâàíîãî àïîïòîçó òà ï³äâèùåííÿ ðåïàðàòèâíî¿
ðåãåíåðàö³¿ òêàíèíè ïå÷³íêè [11, 13]. Äëÿ ðåà-
ë³çàö³¿ çàâäàíü ðîáîòè çàñòîñîâóâàëè âèñîêî-
³íôîðìàòèâíèé ìåòîä öèòîôëóîðèìåòð³¿, ÿêèé
øèðîêî âèêîðèñòîâóºòüñÿ â á³îëîã³÷íèõ, ìåäè÷íèõ
íàóêîâèõ äîñë³äæåííÿõ òà êë³í³÷í³é ïðàêòèö³.
Îòðèìàí³ ÄÍÊ-ã³ñòîãðàìè äîçâîëÿþòü ÷³òêî
³äåíòèô³êóâàòè òà ï³äðàõóâàòè â³äñîòîê ÿäåð êë³-
òèí ïå÷³íêè, ùî çíàõîäÿòüñÿ ó ð³çíèõ ïåð³îäàõ
êë³òèííîãî öèêëó. Òàêîæ äàíèé ìåòîä äîïîìîæå
âèçíà÷èòè íàéâàæëèâ³øó ñêëàäîâó àïîïòîçó, à ñà-
ìå ôðàãìåíòàö³þ ÿäåðíî¿ ÄÍÊ.

Ìåòà äîñë³äæåííÿ

Äîñë³äèòè åôåêòèâí³ñòü çàñòîñóâàííÿ êâåð-
öåòèíó òà L-àðã³í³íó L-ãëóòàìàòó äëÿ ôàðìàêî-
êîðåêö³¿ ïàòîãåííî ³íäóêîâàíîãî àïîïòîçó ãåïà-
òîöèò³â ó ùóð³â ð³çíèõ â³êîâèõ ïåð³îä³â ïðè
ÕÀÓÏ.

Ìàòåð³àë ³ ìåòîäè

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ íà òâàðèíàõ
áóëè ïðîâåäåí³ ç äîòðèìàííÿì âèìîã Çàêîíó Óê-
ðà¿íè "Ïðî çàõèñò òâàðèí â³ä æîðñòîêîãî
ïîâîäæåííÿ" (ñò. 230 â³ä 2006 ð.), â³äïîâ³äíî äî
ïîëîæåíü "ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðå-
áåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ
åêñïåðèìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëåé"

© Í.À. Ðèêàëî, Ë.Î. ßðîâåíêî, 2015

Îðèã³íàëüí³ äîñë³äæåííÿ
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Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹2 (52), 2015

(Ñòðàñáóðã, 1985), "Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â
åêñïåðèìåíò³â íà òâàðèíàõ", ñõâàëåíèõ Ïåðøèì
Íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (20.09.04 ð.,
Êè¿â, Óêðà¿íà).

Ó åêñïåðèìåíò³ âèêîðèñòàíî 72 á³ëèõ ëàáî-
ðàòîðíèõ ùóðà òðüîõ â³êîâèõ ïåð³îä³â: ² ãðóïà -
ñòàòåâîíåçð³ë³ (âàãîþ 60-75 ã., n=24); ²² ãðóïà -
ìîëîä³ ñòàòåâîçð³ë³ (âàãîþ 185-195 ã., n=24); 3
ãðóïà - ñòàð³ ùóðè (âàãîþ 300-320 ã., n=24). Äàí³
â³êîâ³ ãðóïè â ñâîþ ÷åðãó áóëè ïîä³ëåíí³ íà íàñ-
òóïí³ ï³äãðóïè ïî 6 òâàðèí ó êîæí³é: 1 - ³íòàêòí³
òâàðèíè; 2 - òâàðèíè ç ÕÀÓÏ, ÿêå ïðîâîäèëîñü çà
ìåòîäèêîþ Ã.À. Êîâàëüîâà òà À.Þ. Ïåòðåíêà
(2004) [3]; 3 - òâàðèíè ç ÕÀÓÏ ïðè êîðåêö³¿ êâåð-
öåòèíîì (100ìã/êã); 4 - òâàðèíè ç ÕÀÓÏ ïðè êî-
ðåêö³¿ L-àðã³í³íîì L-ãëóòàìàòîì (35 ìã/êã). Äàí³
ïðåïàðàòè ùîäåííî ³íòðàãàñòðàëüíî ââîäèëèñü
ï³ääîñë³äíèì òâàðèíàì íà ïðîòÿç³ îäèíàäöÿòè
òèæí³â. Ïåðåðàõóíîê ñåðåäíüîòåðàïåâòè÷íî¿
ë³êóâàëüíî¿ äîçè ðåêîìåíäîâàíî¿ äëÿ ëþäèíè íà 1
êã. ìàñè ò³ëà íà ìàñó ùóðà ïðîâîäèâñÿ çà êîíñ-
òàíòîþ á³îëîã³÷íî¿ àêòèâíîñò³ [10].

Òâàðèí âèâîäèëè ç åêñïåðèìåíòó øëÿõîì äå-
êàï³òàö³¿ ï³ä ëåãêèì åô³ðíèì íàðêîçîì. Ïå÷³íêó
ùóð³â íåãàéíî âèëó÷èëè. Ñóñïåíç³¿ ÿäåð ç êë³òèí
ïå÷³íêè îäåðæóâàëè çà äîïîìîãîþ íàáîðó
"CyStainDNA" ô³ðìè "Partec" (Í³ìå÷÷èíà) â³ä-
ïîâ³äíî äî ïðîòîêîëó-³íñòðóêö³¿ âèðîáíèêà.
Öèòîôëóîðèìåòðè÷íèé àíàë³ç ïðîâîäèâñÿ íà áà-
ãàòîôóíêö³îíàëüíîìó íàóêîâî-äîñë³äíîìó ïðî-
òî÷íîìó öèòîìåòð³ "PartecPAS"ô³ðìè Partec (Í³-
ìå÷÷èíà) ó ÍÄÖ ÂÍÌÓ ³ì. Ì.². Ïèðîãîâà. Ôðàã-
ìåíòàö³ÿ ÄÍÊ âèêîíàíî ïðîãðàìíèìè çàñîáàìè
FloMax (ô³ðìà Partec, Í³ìå÷÷èíà) ìåòîäîì âèä³-
ëåííÿ Sub-G1 ä³ëÿíêè íà ÄÍÊ-ã³ñòîãðàìàõ, ÿêà
ïðåäñòàâëåíà íà ã³ñòîãðàì³ ³íòåðâàëîì RN1 [7].

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Â³äîìî, ùî êë³òèííèé öèêë (ÊÖ) - ïåð³îä æè-
òòÿ ãåïàòîöèòà â³ä îäíîãî ïîä³ëó äî ³íøîãî àáî
â³ä ïîä³ëó äî ñìåðò³. ²íòåðôàçà ìàº ïîñë³äîâí³
ïåð³îäè: ïðåñèíòåòè÷íèé (G1), ñèíòåòè÷íèé (S),
ïîñòñèíòåòè÷íèé (G2). Ó G1-ïåð³îä³ êë³òèíà ³íòåí-
ñèâíî ðîñòå, â í³é çá³ëüøóºòüñÿ ê³ëüê³ñòü öè-
òîïëàçìè ³ îðãàíåë, â³äáóâàºòüñÿ ï³äãîòîâêà äî
ïîäâîºííÿ ÄÍÊ. Â S-ïåð³îä³ â³äáóâàºòüñÿ ðåï-
ë³êàö³ÿ ÄÍÊ. G2-ïåð³îä òðèâàº äî ïî÷àòêó ì³-
òîçó. Ó öåé ïåð³îä ñèíòåçóþòüñÿ ÐÍÊ ³ çàãàëüí³
á³ëêè êë³òèíè, à òàêîæ ³íòåíñèâíî óòâîðþþòüñÿ
ñòðóêòóðè, ùî áåðóòü ó÷àñòü ó ì³òîç³. Ðåãóëÿö³ÿ
êë³òèííîãî öèêëó çä³éñíþºòüñÿ ãîðìîíàìè, ôàê-
òîðàìè ðîñòó òà ³íøèìè ìåõàí³çìàìè, ÿê³ çäàòí³
âïëèâàòè íà ñèíòåç (á³ëêè-öèêë³íè ³ öèêë³íçàëåæí³
ïðîòå¿íê³íàçè) [12]. Êë³òèíè, ùî òèì÷àñîâî ïðè-
ïèíèëè ä³ëèòèñÿ, âõîäÿòü ó ôàçó ñïîêîþ, ó òàê
çâàíó G0-ôàçó. Â³äîìî, ùî êë³òèíè ïå÷³íêè âõî-
äÿòü ó G0-ôàçó ìàéæå íàçàâæäè. Âîíè ìîæóòü
ïî÷àòè ïîä³ë ò³ëüêè ïðè ä³¿ ïàòîëîã³÷íèõ ôàêòîð³â.
Ïðè ïîðóøåíí³ êë³òèíîãî öèêëó, ïîøêîäæåíí³ ÄÍÊ
àáî ñòàð³íí³ êë³òèí â³äáóâàºòüñÿ çàãèáåëü ãåïà-
òîöèò³â øëÿõîì àïîïòîçó. Â³äîìî, ùî àêòèâàö³ÿ
ïðîöåñ³â àïîïòîçó ãåïàòîöèò³â âêëþ÷àº âèñîêî
ðåãóëüîâàíó ïîñë³äîâí³ñòü á³îõ³ì³÷íèõ ðåàêö³é,
ê³íöåâîþ ñòàä³ºþ ÿêèõ º ôðàãìåíòàö³ÿ ÄÍÊ [6].

Îö³íèâøè ïîêàçíèêè ôðàãìåíòàö³¿ ÿäåðíî¿
ÄÍÊ çàëåæíî â³ä â³êó ìîæíà â³äì³òèòè, ùî ñåðåä
³íòàêòíèõ ùóð³â íàéâèùèì ïîêàçíèêîì õàðàê-
òåðèçóºòüñÿ ãðóïà ñòàðèõ ùóð³â (Ðèñ. 1) ó ïîð³â-
íÿíí³ ç ãðóïàìè ìîëîäèõ ñòàòåâîíåçð³ëèõ òà
ñòàòåâîçð³ëèõ ùóð³â (Ðèñ. 2).

Íà ÄÍÊ-ã³ñòîãðàì³ ãåïàòîöèò³â (Ðèñ. 1)
ïðåäñòàâëåíî çá³ëüøåííÿ ôðàãìåíòàö³¿ ÿäåðíî¿
ÄÍÊ ãåïàòîöèò³â ó ùóð³â óñ³õ â³êîâèõ ãðóï çà

Ðèñ. 1. ÄÍÊ-ã³ñòîãðàìè ÿäåðíî¿ ñóñïåíç³¿ êë³òèí ïå÷³íêè ñòàðèõ òâàðèí ³íòàêòí³ çíà÷åííÿ: RN1 (SUB-

G0G1, ôðàãìåíòàö³ÿ ÄÍÊ) ñòàíîâèòü 2,12 %, òà íà òë³ ÕÀÓÏ: RN1 (SUB-G0G1, ôðàãìåíòàö³ÿ ÄÍÊ)

ñòàíîâèòü 4,76 %.
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óìîâ åêñïåðèìåíòàëüíîãî ÕÀÓÏ: ó 1 ãðóï³ íà
21,7 % (ð<0,01), ó 2 ãðóï³ íà 39,5 % (ð<0,01) òà ó 3
ãðóï³ íà 70,7 % (ð<0,05). Äîâåäåíî, ùî ó ùóð³â ç
ÕÀÓÏ, ÿê³ íå îòðèìóâàëè ë³êóâàííÿ ð³âåíü ôðàã-
ìåíòàö³¿ ÿäåðíî¿ ÄÍÊ ïå÷³íêîâèõ êë³òèí ñòà-
íîâèòü: ó 1 ãðóï³ - 2,24±0,09 % (ð<0,01) ïðîòè
1,84±0,04 % ³íòàêòó, ó 2 ãðóï³ - 2,40±0,09 %
(ð<0,01) ïðîòè 1,72±0,10 % òà ó 3 ãðóï³ - 3,84±0,57
% (ð<0,05) ïðîòè 2,25±0,13 %.

Îòðèìàí³ íàìè äàí³ ñâ³ä÷àòü ïðî ðîçâèòîê íåç-
âîðîòíîãî àëêîãîëüíîãî óøêîäæåííÿ ãåïàòîöèò³â
ùóð³â ç ÕÀÓÏ ó âñ³õ ãðóïàõ, òîáòî çàãèáåëü êë³-
òèí â³äáóâàºòüñÿ øëÿõîì ïàòîãåííî ³íäóêîâàíîãî
àïîïòîçó, ç íàéâàæ÷èì óðàæåííÿì ïàðåíõ³ìè
ïå÷³íêè ó ñòàðèõ ùóð³â 3 ãðóïè. Íà íàøó äóìêó,
òàêèé ðîçïîä³ë ïîêàçíèê³â ôðàãìåíòàö³¿ ÄÍÊ
ÿäåð ãåïàòîöèò³â ó ð³çíèõ â³êîâèõ ãðóïàõ, äîâî-
äèòü, ùî íàéâèùà ñò³éê³ñòü äî òîêñè÷íîãî âïëèâó
àëêîãîëþ ó ìîëîäèõ ñòàòåâîçð³ëèõ òâàðèí, à ç
â³êîì ó ñòàðîñòèõ òâàðèí ñò³éê³ñòü îðãàí³çìó çíè-
æóºòüñÿ òà ï³äâèùóºòüñÿ ÷óòëèâ³ñòü äî òîêñèí³â,
îñê³ëüêè ó ô³ç³îëîã³÷íèõ ñèñòåìàõ ñòàð³þ÷îãî
îðãàí³çìó â³äáóâàþòüñÿ çì³íè, ÿê³ ñóïðî-
âîäæóþòüñÿ ïðîöåñàìè çàãèáåë³ ñòàð³þ÷èõ êë³-
òèí øëÿõîì àïîïòîçó.

Âñòàíîâëåíî, ùî ïðè ââåäåíí³ ëàáîðàòîðíèì
ùóðàì ç ìåòîþ êîðåêö³¿ L-àðã³í³íó L-ãëóòàìàòó
ôðàãìåíòàö³ÿ ÄÍÊ çìåíøóºòüñÿ ó âñ³õ â³êîâèõ
ãðóïàõ: ó 1 ãðóï³ íà 5,5 % òà ñòàíîâèòü: 2,12±0,08
% (ð>0,05), ó 2 ãðóï³ - íà 24,2 % òà ñòàíîâèòü

Ðèñ. 2 Ôðàãìåíòàö³¿ ÿäåðíî¿ ÄÍÊ êë³òèí ïå÷³íêè ó ùóð³â-ñàìîê.
Ïðèì³òêà: ² ãðóïà - ñòàòåâîíåçð³ë³ òâàðèíè; ²² ãðóïà - ìîëîä³ ñòàòåâîçð³ë³ òâàðèíè; ²²² ãðóïà - ñòàð³ òâàðèíè; * -

äîñòîâ³ðí³ñòü â³äì³ííîñòåé (ð<0,05) ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ; # - äîñòîâ³ðí³ñòü â³äì³ííîñòåé

(ð<0,05) ó ïîð³âíÿíí³ ç ïîêàçíèêàìè ùóð³â ç ÕÀÓÏ; ^ - äîñòîâ³ðí³ñòü â³äì³ííîñòåé (ð<0,05) ïîêàçíèê³â òâàðèí ó

ïîð³âíÿíí³ ì³æ êâåðöåòèíîì òà L-àðã³í³íîì L-ãëóòàìàòîì;

1,82±0,11 % (ð<0,05) òà ó 3 ãðóï³ - íà 48,0 % òà
ñòàíîâèòü 2,0±0,11 % (ð<0,01). Òîä³ ÿê ïðè ââå-
äåíí³ êâåðöåòèíó ôðàãìåíòàö³ÿ ÿäåðíî¿ ÄÍÊ ó
ùóð³â óñ³õ ãðóï çàëèøàºòüñÿ äîñòàòíüî íà âè-
ñîêîìó ð³âí³, íåçíà÷íî çìåíøóºòüñÿ ó 1 ãðóï³ íà
1,3 % òà ñòàíîâèòü 2,21±0,10 %, ó 2 ãðóï³ - íà 8,75
% òà ñòàíîâèòü 2,12±0,15 % òà ó 3 ãðóï³ - íà 27,1
% òà ñòàíîâèòü 2,80±0,26 %, ïðè öüîìó ñòàòèñ-
òè÷íî äîñòîâ³ðíî¿ ð³çíèö³ ó ïîð³âíÿíí³ ç³ çíà-
÷åííÿìè ïðè ÕÀÓÏ íå âèÿâëåíî (äèâ. Ðèñ. 2).
Îòæå, ìîæíà çðîáèòè âèñíîâîê, ùî L-àðã³í³í L-
ãëóòàìàò ïðîÿâëÿº á³ëüø ïîçèòèâíèé åôåêò í³æ
êâåðöåòèí, îñê³ëüêè íîðìàë³çóº ôðàãìåíòàö³þ
ÿäåðíî¿ ÄÍÊ ãåïàòîöèò³â ó âñ³õ â³êîâèõ ãðóïàõ.

Îñíîâíèì ïàðàìåòðîì äëÿ îö³íêè ðåãåíå-
ðàòîðíîãî ñòàòóñó ïå÷³íêè [8] çàãàëüíîïðèéíÿòî
äîñë³äæåííÿ çì³íè ôàç ñèíòåçó ÄÍÊ òà ì³òîçó
ãåïàòîöèò³â. Äîâåäåíî, ùî ó ùóð³â óñ³õ ãðóï äîñ-
òîâ³ðíî çìåíøóºòüñÿ â³äñîòîê ÿäåð ãåïàòîöèò³â,
ÿê³ ïåðåáóâàþòü ó S-ôàç³ â 0,5 ðàçè òà çá³ëü-
øóºòüñÿ â³äñîòîê ÿäåð êë³òèí ïå÷³íêè, ÿê³ ïåðå-
áóâàþòü ó G2M-ôàç³ ó ïîð³âíÿíí³ ç àíàëîã³÷íèìè
ïîêàçíèêàìè ³íòàêòíèõ òâàðèí â³äïîâ³äíîãî â³êó:ó
1 ãðóï³ íà 26,7 % (16,77±0,53 ïðîòè 13,24±0,38,
ð<0,05), ó 2 ãðóï³ íà 53,1 % (20,77±0,99 ïðîòè
13,57±0,86, ð<0,05) òà ó 3 ãðóï³ (Ðèñ. 1) íà 46,7 %
(13,54±0,89 ïðîòè 9,23±0,50, ð<0,05). Òàêèì ÷èíîì,
äîâåäåíî, ùî ïîðÿä ç çàãèáåëëþ êë³òèí ïå÷³íêè
øëÿõîì àïîïòîçó çà óìîâ ÕÀÓÏ â³äáóâàºòüñÿ
ñòèìóëÿö³ÿ òà àêòèâàö³ÿ ïðîöåñ³â ì³òîòè÷íîãî

Îðèã³íàëüí³ äîñë³äæåííÿ
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ïîä³ëó ãåïàòîöèò³â. Ïðè êîðåêö³¿ ÕÀÓÏ êâåð-
öåòèí ïðîÿâèâ á³ëüø ïîçèòèâíèé åôåêò íà ïðîë³-
ôåðàòèâí³ ïðîöåñè òà ðåïàðàòèâíó ðåãåíåðàö³þ
òêàíèíè ïå÷³íêè, îñê³ëüêè â³äáóâàºòüñÿ íîðìàë³-
çàö³ÿ â³äñîòîêà ÿäåð ãåïàòîöèò³â, ÿê³ ïåðåáóâàþòü
ó S-ôàç³ òà G

2
M-ôàç³.

Òàêîæ, ì³æ ïîêàçíèêàìè ôðàãìåíòàö³¿ ÿäåðíî¿
ÄÍÊ ãåïàòîöèò³â òà â³äñîòêîì êë³òèí ïå÷³íêè, ÿê³
ïåðåáóâàþòü ó S- òà G

2
Ì-ôàçàõ âñòàíîâëåíî

êîðåëÿö³éíó çàëåæí³ñòü: ó êîíòðîëüíèõ òâàðèí 1
ãðóïè (r = 0,47 (ð>0,05) òà r = -0,91 (ð<0,031), òîá-
òî âñòàíîâëåíî îáåðíåíèé ñèëüíèé çâ'ÿçîê ì³æ
ôðàãìåíòàö³ºþ ÿäåðíî¿ ÄÍÊ òà ïðÿìó ñåðåäíüîú
ñèëè êîðåëÿö³þ ç ì³òîòè÷íèì ïîä³ëîì êë³òèí
ïå÷³íêè. Òàê ÿê ó âñ³õ ãðóïàõ ùóð³â ç ÕÀÓÏ
ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ôðàãìåíòàö³¿ ÿäåðíî¿
ÄÍÊ ãåïàòîöèò³â, ìîæíà ââàæàòè, äî åòàíîë-
³íäóêîâàíå óøêîäæåííÿ ïå÷³íêè ó ùóð³â òà
çàãèáåëü ãåïàòîöèò³â â³äáóâàºòüñÿ øëÿõîì
àïîïòîçó. Ç ë³òåðàòóðíèõ äàíèõ, Colantoni A. òà
ñï³âàâòîðàìè áóëî äîâåäåíî çíà÷íå çá³ëüøåííÿ
ð³âíÿ TNF-α, ÿê³ ñïðèÿþòü àïîïòîçó ïå÷³íêè [14].
Òàêîæ åòàíîë ó åêñïåðèìåíòàëüíèõ òâàðèí ïðèã-
í³÷óº ³ çàòðèìóº ïðîöåñè ðåïàðàòèâíî¿ ðåãåíåðàö³¿
òêàíèí ïå÷³íêè, îñê³ëüêè ãàëüìóºòüñÿ êë³òèííèé
öèêë, à ñàìå çàòðèìóºòüñÿ ñèíòåç ÿäåðíî¿ ÄÍÊ
ãåïàòîöèò³â (S-ôàçà) [ 15].

Çà óìîâ ôàðìàêîêîðåêö³¿ L-àðã³í³íîì L-ãëó-
òàìàòîì äîâåäåíî, ùî ó ñòàðèõ ùóð³â 3 ãðóïè
ôðàãìåíòàö³ÿ ÿäåðíî¿ ÄÍÊ êë³òèí ïå÷³íêè ñëàáêî
êîðåëþº ç â³äñîòêîì ÿäåð ãåïàòîöèò³â, ÿê³ ïåðå-
áóâàþòü ó S-ôàç³ (r = -0,13, ð>0,05) òà âñòà-
íîâëåíî ïðÿìó ñèëüíó êîðåëÿö³þ ç â³äñîòêîì
ÿäåð êë³òèí ïå÷³íêè, ÿê³ ïåðåáóâàþòü ó G

2
Ì-ôàç³

(r = 0,98, ð<0,002). Òàêèì ÷èíîì, ïðè çàñòîñóâàíí³
L-àðã³í³íó L-ãëóòàìàòó äîñòîâ³ðíî çíèæóºòüñÿ
ð³âåíü ïàòîãåííî ³íäóêîâàíîãî àëêîãîëåì àïîï-
òîçó ãåïàòîöèò³â òà àêòèâóþòüñÿ ïðîöåñè ì³òî-
òè÷íîãî ïîä³ëó, òîáòî ñòèìóëþºòüñÿ ðåïàðàòèâíà
ðåãåíåðàö³ÿ òêàíèíè ïå÷³íêè.

Âñòàíîâëåíî, ùî çàóìîâ ìåäèêàìåíòîçíî¿ êî-
ðåêö³¿ êâåðöåòèíîì ó 1 ãðóï³ ñòàòåâîíåçð³ëèõ òâà-
ðèí ôðàãìåíòàö³ÿ ÿäåðíî¿ ÄÍÊ êë³òèí ïå÷³íêè
ñëàáêî êîðåëþº ç â³äñîòêîì ÿäåð ãåïàòîöèò³â, ÿê³
ïåðåáóâàþòü ó S-ôàç³ (r = 0,56, ð>0,05) òà âñòà-
íîâëåíî îáåðíåíó ñèëüíó êîðåëÿö³þ ç â³äñîòêîì
ÿäåð ãåïàòîöèò³â, ÿê³ ïåðåáóâàþòü ó G

2
Ì-ôàç³ (r

= 0,80, ð>0,05). Ó ³íøèõ ãðóïàõ íå âñòàíîâëåíî
äîñòîâ³ðíî¿ êîðåëÿö³¿ ì³æ çàãèáåëëþ êë³òèí øëÿ-
õîì àïîïòîçó òà ì³òîòè÷íèì ïîä³ëîì ãåïàòîöèò³â.

Âèñíîâêè

1.Âñòàíîâëåíî, ùî ó ùóð³â óñ³õ â³êîâèõ ãðóï
ïðè ÕÀÓÏ çá³ëüøóºòüñÿ ôðàãìåíòàö³ÿ ÿäåðíî¿
ÄÍÊ êë³òèí ïå÷³íêè, ùî âêàçóº íà ïàòîãåííî

³íäóêîâàíèé àïîïòîç ãåïàòîöèò³â, íàéâèùèé äàíèé
ïîêàçíèê ñïîñòåð³ãàºòüñÿ ó ùóð³â 3 ãðóïè (íà 60,0
% á³ëüøèé ó ïîð³âíÿíí³ ç³ ñòàòåâîíåçð³ëèìè ùó-
ðàìè òà íà 70,2 % á³ëüøèé ó ïîð³âíÿíí³ ç ìîëî-
äèìè ñòàòåâîçð³ëèìè ùóðàìè).

2.Äîâåäåíî, ùî çà óìîâ ÕÀÓÏ ó òðüîõ â³êî-
âèõ ãðóïàõ â³äñîòîê ÿäåð ãåïàòîöèò³â, ÿê³ ïåðå-
áóâàþòü ó S-ôàç³ çìåíøóºòüñÿ, à â³äñîòîê ÿäåð
êë³òèí ïå÷³íêè, ÿê³ ïåðåáóâàþòü ó G

2
M-ôàç³ çá³ëü-

øóºòüñÿ ó ïîð³âíÿíí³ç ³íòàêòíèìè çíà÷åííÿìè
â³äïîâ³äíèõ â³êîâèõ ãðóïàõ, òîáòî âíàñë³äîê
óøêîäæóþ÷î¿ ä³¿ åòàíîëó çíèæóºòüñÿ ñèíòåç
ÿäåðíî¿ ÄÍÊ òà àêòèâóþòüñÿ ïðîöåñè ì³òîòè÷-
íîãî ïîä³ëó êë³òèí ïå÷³íêè. Îäíàê äàí³ ïîêàçíèêè
º íàéíèæ÷èìè ó ùóð³â 3 ãðóïè, ùî ï³äòâåðäæóº
íàéâèùèé ñòóï³íü óðàæåííÿ ïàðåíõ³ìè ïå÷³íêè ïðè
õðîí³÷í³é àëêîãîëüí³é ³íòîêñèêàö³¿.

3.Âñòàíîâëåíî, ùî "Êâåðöåòèí" òà "Ãëóòàðã³í"
ìîæóòü âèêîðèñòîâóâàòèñü, ÿê àíòèàïîïòè÷í³
çàñîáè, îñê³ëüêè çàñòîñóâàííÿ L-àðã³í³íó L-ãëó-
òàìàòó â³ðîã³äíî çìåíøóº ð³âåíü ïàòîãåííî
³íäóêîâàíîãî àïîïòîçó ãåïàòîöèò³â, à êâåðöåòèí
ï³äâèùóº ðåïàðàòèâíó ðåãåíåðàö³þ òà ïðîë³-
ôåðàö³þ êë³òèí ïå÷³íêè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ïðîâåäåí³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ â
ïîäàëüøîìó äàäóòü ìîæëèâ³ñòü óäîñêîíàëèòè
ïàòîãåíåòè÷íó òåðàï³þ àëêîãîëüíèõ óøêîäæåíü
ïå÷³íêè, à ñàìå ï³ä³áðàòè àíòèàïîïòè÷íó òåðàï³þ
òà ìåäèêàìåíòîçíî ñòèìóëþâàòè ïðîöåñè ðåïà-
ðàòèâíî¿ ðåãåíåðàö³¿ ïàòîëîã³÷íî çì³íåíî¿ ïå÷³íêè.
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ÔÐÀÃÌÅÍÒÀÖÈß ßÄÅÐÍÎÉ ÄÍÊ ÃÅÏÀÒÎÖÈÒÎÂ
ÏÐÈ ÕÐÎÍÈ×ÅÑÊÎÌ ÀËÊÎÃÎËÜÍÎÌ

ÏÎÐÀÆÅÍÈÈ ÏÅ×ÅÍÈ. ÏÐÈÍÖÈÏÛ
ÀÍÒÈÀÏÎÏÒÈ×ÅÑÊÎÉ ÒÅÐÀÏÈÈ

Í.À. Ðûêàëî, Ë.À. ßðîâåíêî

Ðåçþìå. Â äàííîé ðàáîòå ïðåäñòàâëåííûå ðåçóëüòàòû
ïîëó÷åííûå ñ ïîìîùüþ ìåòîäà öèòîôëóîðèìåòðèè. Ïðî-
âåäåíî èññëåäîâàíèå ôðàãìåíòàöèè ÿäåðíîé ÄÍÊ ãåïà-
òîöèòîâ ó êðûñ-ñàìîê ðàçíûõ âîçðàñòíûõ ãðóïï â óñëîâèÿõ
ýêñïåðåìåíòàëüíîãî õðîíè÷åñêîãî àëêîãîëüíîãî ïîâðåæ-
äåíèè ïå÷åíè è ïðè ôàðìàêîêîðåêöèè êâåðöåòèíîì è L-
àðãèíèíîì L-ãëóòàìàòîì. Äîêàçàíî, ÷òî ó êðûñ âñåõ âîç-
ðàñòíûõ ãðóïï ïðè ÕÀÓÏ óâåëè÷èâàåòñÿ ôðàãìåíòàöèÿ

ÿäåðíîé ÄÍÊ êëåòîê ïå÷åíè è ïðîöåíò ÿäåð ãåïàòîöèòîâ,
íàõîäÿùèõñÿ â G2M ôàçå ïðè óìåíüøåíèè ïðîöåíòà ÿäåð
êëåòîê ïå÷åíè, êîòîðûå íàõîäÿòñÿ â S-ôàçå. Óñòàíîâëåíî, ÷òî
"Êâåðöåòèí" è "Ãëóòàðãèí" ìîãóò èñïîëüçîâàòüñÿ êàê
àíòèàïîïòè÷åñêèå ïðåïàðàòû ïðè õðîíè÷åñêèõ àëêîãîëüíûõ
ïàòîëîãèÿõ ïå÷åíè.

Êëþ÷åâûå ñëîâà: ôðàãìåíòàöèÿ ÿäåðíîé ÄÍÊ, ãåïà-
òîöèòû, õðîíè÷åñêîå àëêîãîëüíîå ïîâðåæäåíèå ïå÷åíè,
êâåðöåòèí, L-àðãèíèí L-ãëóòàìàò.

FRAGMENTATION OF NUCLEAR DNA HEPATOCYTES
IN CHRONIC ALCOHOLIC LIVER DISEASE. BASIS OF

ANTIAPOPTOSIS THERAPY

N.A.Rykalo, L.À.Yarovenko

Abstract. In this work the presentation of results obtained
by the method of flow cytometry. We investigated indicators
fragmentation of nuclear DNA of hepatocytes of rats of different
age groups with chronic alcoholic liver disease and therapy
quercetin and L-arginine L-glutamate. It is proved in that ³n the
rats all age groups with chronic alcoholic liver disease increased
fragmentation nuclear DNA and the percentage nuclei of liver
hepatocyte in G2M-phase at a percent reduction of liver cells
that are in S-phase. Established that "Quercetin" and "Glutargin"
can be used as drugs antiapoptosis ³n chronic alcoholic liver
disease.

Key words: fragmentation of nuclear DNA, hepatocytes,
chronic alcoholic liver damage, quercetin, L-arginine L-glutamate.
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Â.Þ. Ãàðáóçîâà,

Î.Â. Àòàìàí,

Î.À. Îáóõîâà

Ñóìñüêèé äåðæàâíèé óí³âåðñèòåò

ÇÂ'ßÇÎÊ T134967G ÏÎË²ÌÎÐÔ²ÇÌÓ
ÃÅÍÀ ÀNÊÍ ²Ç ÐÎÇÂÈÒÊÎÌ ÃÎÑÒÐÎÃÎ
ÊÎÐÎÍÀÐÍÎÃÎ ÑÈÍÄÐÎÌÓ Â ÎÑ²Á Ç
ÍÎÐÌÀËÜÍÈÌÈ ÒÀ Ï²ÄÂÈÙÅÍÈÌÈ
ÏÎÊÀÇÍÈÊÀÌÈ ²ÍÄÅÊÑÓ ÌÀÑÈ Ò²ËÀ

Ðåçþìå. Íàâåäåíî ðåçóëüòàòè âèâ÷åííÿ T134967G ïîë³ìîðô³çìó

ãåíà ÀNÊÍ ñåðåä 118 õâîðèõ ³ç ãîñòðèì êîðîíàðíèì ñèíäðîìîì

(ÃÊÑ) ³ 110 ïðàêòè÷íî çäîðîâèõ îñ³á (êîíòðîëüíà ãðóïà) ç

íîðìàëüíèìè òà ï³äâèùåíèìè ïîêàçíèêàìè ³íäåêñó ìàñè ò³ëà

(²ÌÒ). Âèÿâëåíî, ùî ó ãîìîçèãîò çà îñíîâíèì àëåëåì Ò/Ò ç ²ÌÒ ≥

25 êã/ì2 ³ñíóº äîñòîâ³ðíèé çâ'ÿçîê ³ç ðèçèêîì âèíèêíåííÿ ÃÊÑ

(Ð=0,028). Ó íîñ³¿â ì³íîðíîãî àëåëþ (Ò/G+G/G) ç ²ÌÒ < 25 êã/ì2

ðèçèê âèíèêíåííÿ ÃÊÑ â 3,1 ðàçà âèùèé, í³æ ó ïàö³ºíò³â ç

ãåíîòèïîì Ò/Ò.

Êëþ÷îâ³ ñëîâà: ðåãóëÿòîð òðàíñ-

ïîðòó íåîðãàí³÷íîãî ï³ðîôîñôàòó

ÀNÊÍ, ïîë³ìîðô³çì ãåí³â, ãîñòðèé

êîðîíàðíèé ñèíäðîì.

Âñòóï

Â³äîìèì º òîé ôàêò, ùî íåîðãàí³÷íèé ï³ðî-
ôîñôàò (ÐÐ³) ñëóãóº ô³ç³îëîã³÷íèì ³íã³á³òîðîì
ñóäèííî¿ êàëüöèô³êàö³¿ [10]. Äî îñíîâíîãî ðåãó-
ëÿòîðà òðàíñïîðòó ÐÐ³ ó ïîçàêë³òèííå ñåðåäîâè-
ùå íàëåæèòü á³ëîê ÀNÊÍ [9]. ßê â³äîìî, îñ-
íîâíà ôóíêö³ÿ ÀNÊÍ çâîäèòüñÿ äî àíèòêàëü-
öèíîãåííî¿ ä³¿ øëÿõîì ï³äâèùåííÿ ð³âíÿ ÐÐ³ ó
ïîçàêë³òèííîìó ïðîñòîð³, ùî ïðèçâîäèòü äî ³íã³-
áóâàííÿ â³äêëàäàííÿ êðèñòàë³â ã³äðîêñèàïàòèòó
[4]. Á³ëîê ÀNÊÍ ì³ñòèòü â³ä 7 äî 12 òðàíñ-
ìåìáðàííèõ äîìåí³â, ñêëàäàºòüñÿ ç 492 àì³íî-
êèñëîòíèõ çàëèøê³â òà ìàº ìîëåêóëÿðíó ìàñó
ïîíàä 54 êÄà [8]. Ãåí ANKH çíàõîäèòüñÿ íà
êîðîòêîìó ïëå÷³ 5 õðîìîñîìè. Íà ñüîãîäí³ â³äî-
ìî ïîíàä 7 òèñÿ÷ îäíîíóêëåîòèäíèõ ïîë³ìîð-
ô³çì³â ãåíà ÀNÊÍ. Ïîë³ìîðô³çìè äàíîãî ãåíà
çäåá³ëüøîãî àñîö³éîâàí³ ç ðîçâèòêîì êðàí³îìå-
òàô³çàðíî¿ äèñïëàç³¿ [11], àíê³ëîçîì [5] ³ õîíä-
ðîêàëüöèíîçîì [12]. Ëèøå ó äåÿêèõ ïðàöÿõ áóâ
âèÿâëåíèé çâ'ÿçîê çíèæåííÿ ð³âíÿ á³ëêà ÀNÊÍ ç
ðîçâèòêîì êàëüöèô³êàö³¿ àîðòàëüíîãî êëàïàíà [3].
Ùîäî çâ'ÿçêó îäíîíóêëåîòèäíîãî T134967G ïîë³-
ìîðô³çìó ãåíà ÀNÊÍ ç ðîçâèòêîì ãîñòðîãî êîðî-
íàðíîãî ñèíäðîìó (ÃÊÑ), òî öÿ ïðîáëåìà äîñë³ä-
æóºòüñÿ íàìè âïåðøå.

Îäíèì ³ç ìîäèô³êîâàíèõ ôàêòîð³â ðèçèêó ÃÊÑ
â³äíîñèòüñÿ ï³äâèùåíà âåëè÷èíà ³íäåêñó ìàñè ò³-
ëà (²ÌÒ). Äîâåäåíî, ùî çá³ëüøåííÿ ìàñè ò³ëà íà
5-8 êã ñóïðîâîäæóºòüñÿ çá³ëüøåííÿì ðèçèêó
³íôàðêòó ì³îêàðäà ³ ñìåðò³ â³ä êîðîíàðíî¿ õâîðîáè
ñåðöÿ íà 25%. Ïðè çá³ëüøåíí³ ²ÌÒ äî 25-29 êã/ì2

â³äíîñíèé ðèçèê ÃÊÑ çðîñòàâ y 2 ðàçè, à ïðè ²ÌÒ
âèùå 29 êã/ì2 - y 3 ðàçè.

Ìåòà äîñë³äæåííÿ

Ïðîâåñòè àíàë³ç çâ'ÿçêó T134967G ïîë³ìîð-

ô³çìó ãåíà ÀNÊÍ iç ðîçâèòêîì ÃÊÑ ó îñ³á ³ç íîð-
ìàëüíèìè òà ï³äâèùåíèìè ïîêàçíèêàìè ²ÌÒ.

Ìàòåð³àëè ³ ìåòîäè

Ó äîñë³äæåííÿõ áóëî âèêîðèñòàíî âåíîçíó
êðîâ 118 õâîðèõ ³ç ÃÊÑ ñåðåäí³ì â³êîì 55,91±0,89
ðîêè, ÿêèõ áóëî ãîñï³òàë³çîâàíî ó êàðä³îëîã³÷íå
â³ää³ëåííÿ Ñóìñüêî¿ ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³ ¹ 1.

Äîñë³äæåííÿ ïðîâîäèëè ç äîòðèìàííÿì îñ-
íîâíèõ ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè ïðî ïðà-
âà ëþäèíè òà á³îìåäèöèíó, Õåëüñ³íñüêî¿ äåêëà-
ðàö³¿ Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ ïðî åòí³÷í³
ïðèíöèïè ïðîâåäåííÿ íàóêîâèõ ìåäè÷íèõ äîñë³ä-
æåíü çà ó÷àñòþ ëþäèíè (1964, ç ïîäàëüøèìè äî-
ïîâíåííÿìè, âêëþ÷àþ÷è âåðñ³þ 2000 ð.) òà Íàêà-
çó ÌÎÇ Óêðà¿íè ¹ 690 â³ä 23.09.2009 ð. Óñ³ ïà-
ö³ºíòè ï³äïèñàëè ³íôîðìîâàíó óãîäó íà ó÷àñòü ó
äîñë³äæåííÿõ ç íàñòóïíèì çàáîðîì âåíîçíî¿ êðî-
â³ íà ãåíåòè÷íèé àíàë³ç.

Ä³àãíîç ãîñòðîãî ³íôàðêòó ì³îêàðäà òà íåñòà-
á³ëüíî¿ ñòåíîêàðä³¿ áóëî âñòàíîâëåíî íà ï³äñòàâ³
äàíèõ êë³í³÷íèõ, åëåêòðîêàðä³îãðàô³÷íèõ òà á³î-
õ³ì³÷íèõ äîñë³äæåíü çã³äíî ç ðåêîìåíäàö³ÿìè åêñ-
ïåðò³â ÂÎÎÇ, à òàêîæ â³äïîâ³äíî äî ðåêîìåí-
äàö³é ºâðîïåéñüêîãî òà àìåðèêàíñüêîãî òîâà-
ðèñòâ êàðä³îëîã³â [2, 7]. Êîíòðîëüíà ãðóïà ñêëà-
äàëàñÿ ç³ 110 ïàö³ºíò³â, ó ÿêèõ â³äñóòí³ñòü ñåð-
öåâî-ñóäèííî¿ ïàòîëîã³¿ ï³äòâåðäæóâàëè øëÿõîì
çáîðó àíàìíåñòè÷íèõ äàíèõ, çàïèñó åëåêò-
ðîêàðä³îãðàì, âèì³ðþâàííÿ  àðòåð³àëüíîãî òèñêó
òà äîñë³äæåííÿ ðÿäó á³îõ³ì³÷íèõ ïîêàçíèê³â
êðîâ³. Êîíòðîëüíà ãðóïà ³ ãðóïà õâîðèõ íà ÃÊÑ íå
â³äð³çíÿëèñÿ çà ñï³ââ³äíîøåííÿì îñ³á ð³çíî¿ ñòàò³
(P = 0,294 çà χ 

2-êðèòåð³ºì) òà çà ñåðåäí³ì â³êîì
(P = 0,103).

Âèçíà÷åííÿ ïîë³ìîðô³çìó T134967G (rs187483)
ãåíà ANKH (8-é ³íòðîí) áóëî ïðîâåäåíî çà
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äîïîìîãîþ ìåòîäó ïîë³ìåðàçíî¿ ëàíöþãîâî¿
ðåàêö³¿ ç íàñòóïíèì àíàë³çîì äîâæèíè ðåñòðèê-
ö³éíèõ ôðàãìåíò³â.

Äëÿ ãåíîòèïóâàííÿ âåíîçíó êðîâ íàáèðàëè â
ñòåðèëüíèõ óìîâàõ â ìîíîâåòè îá'ºìîì 2,7 ìë ç
êàë³ºâîþ ñ³ëëþ åòèëåíä³àì³íòåòðàîöòîâî¿ êèñëîòè
("Sarstedt", Í³ìå÷÷èíà), ùî ñëóãóâàëà àíòè-
êîàãóëÿíòîì. Êðîâ çàìîðîæóâàëè ³ çáåð³ãàëè ïðè
òåìïåðàòóð³ -20°Ñ. ÄÍÊ ç íå¿ âèä³ëÿëè, âèêî-
ðèñòîâóþ÷è íàáîðè "Èçîãåí" (Ðîñ³ÿ). Àìïë³-
ô³êàö³þ ä³ëÿíêè ãåíà, ùî ì³ñòèòü ñàéò T134967G
ïîë³ìîðô³çìó, ïðîâîäèëè çà äîïîìîãîþ ïàðè ñïå-
öèô³÷íèõ ïðàéìåð³â: ïðÿìîãî (sence) 5'
AACCTCTTCCTTTCTGCAGC 3' ³ çâîðîòíîãî
(antisense) - 5' CCAGAATAACCCCAGCAACA
3'. Äëÿ àìïë³ô³êàö³¿ áðàëè 50-100 íã ÄÍÊ ³ äîäà-
âàëè äî ñóì³ø³, ùî ì³ñòèëà 5 ìêë 5-êðàòíîãî
PCR-áóôåðà, 1,5 ìÌ ñóëüôàòó ìàãí³þ, 200 ìêÌ
ñóì³ø³ ÷îòèðüîõ íóêëåîòèäòðèôîñôàò³â, ïî 10 pM
êîæíîãî ç ïðàéìåð³â ³ 1,0 ÎÄ Taq-ïîë³ìåðàçè
("Thermo Scientific", CØÀ), îá'ºì äîâîäèëè äî 25
ìêë äå³îí³çîâàíîþ âîäîþ. Àìïë³ô³êàö³ÿ ôðàã-
ìåíòà 8-ãî ³íòðîíó ñêëàäàëàñÿ ç 33 öèêë³â: äåíà-
òóðàö³ÿ - 94°Ñ (50 ñ), ã³áðèäèçàö³ÿ ïðàéìåð³â -
64,5°Ñ (45 ñ) ³ åëîíãàö³ÿ - 72°Ñ (1 õâ). Ïîò³ì 6
ìêë ïðîäóêòó àìïë³ô³êàö³¿ ³íêóáóâàëè ïðè 37°Ñ
ïðîòÿãîì 18 ãîä. ç 3 ÎÄ ðåñòðèêòàçè Hin6I
(HinP1I) ("Thermo Scientific", CØÀ) ó Tango-
áóôåð³ òàêîãî ñêëàäó: 33 ìÌ òðèñ-HCl (pH 7,9),
10 ìÌ õëîðèäó ìàãí³þ, 66 ìÌ õëîðèäó êàëiþ ³
0,1 ìã/ìë àëüáóì³íó. Íàÿâí³ñòü ó 134967-é ïîçèö³¿
ãåíà ANKH òèì³íó ïåðåøêîäæàº ðåñòðèêö³¿, à ïðè
çàì³í³ òèì³íó íà ãóàí³í ðåñòðèêòàçà Hin6I ðîç-
ùåïëþº àìïë³ô³êîâàíó ä³ëÿíêó (äîâæèíà - 350
ï.î.) íà äâà ôðàãìåíòè: 235 ³ 115 ïàð îñíîâ.

Àìïë³ô³êàòè âèâ÷åíîãî ôðàãìåíòà ãåíà
ANKH ï³ñëÿ ðåñòðèêö³¿ ðîçä³ëÿëè â 2,5% àãàðîç-
íîìó ãåë³, ùî ì³ñòèâ 10 ìêã/ìë áðîìèñòîãî åòè-
ä³þ. Ãîðèçîíòàëüíèé åëåêòðîôîðåç (0,13À; 200V)
ïðîâîäèëè ïðîòÿãîì  25 õâ. Â³çóàë³çàö³þ ÄÍÊ
ï³ñëÿ åëåêòðîôîðåçó çä³éñíþâàëè çà äîïîìîãîþ
òðàíñ³ëþì³íàòîðà ("Á³îêîì", Ðîñ³ÿ).

Ñòàòèñòè÷íèé àíàë³ç ïðîâîäèëè ç âèêîðèñ-
òàííÿì ïðîãðàìè SPSS-17. Ïðè öüîìó äîñòî-
â³ðí³ñòü â³äì³ííîñòåé âèçíà÷àëè çà χ2-êðèòåð³ºì ³
çà t - êðèòåð³ºì Ñòüþäåíòà. Çíà÷åííÿ P < 0,05
ââàæàëè äîñòîâ³ðíèì. Â³äíîøåííÿ øàíñ³â (OR) ³
95%-èé äîâ³ð÷èé ³íòåðâàë ðîçðàõîâóâàëè çà
äîïîìîãîþ ìåòîäó ëîã³ñòè÷íî¿ ðåãðåñ³¿.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ãåíîòèïóâàííÿ õâîðèõ ³ç ÃÊÑ çà T134967G ïî-
ë³ìîðô³çìîì ãåíà ANKH äàëî ìîæëèâ³ñòü âñòà-
íîâèòè ÷àñòîòó, ç ÿêîþ çóñòð³÷àþòüñÿ îêðåì³
âàð³àíòè öüîãî ãåíà â îñ³á ³ç íîðìàëüíèìè òà

ï³äâèùåíèìè ïîêàçíèêàìè ²ÌÒ. Ó îñ³á êîíò-
ðîëüíî¿ ãðóïè ç ãåíîòèïîì Ò/Ò ïîêàçíèê ²ÌÒ
äîð³âíþâàâ 27,27±0,48 êã/ì2, à ó îñ³á ç ãåíîòèïîì
Ò/G+G/G - 26,94±0,74 êã/ì2. Ó õâîðèõ ³ç ÃÊÑ
ïîêàçíèêè ²ÌÒ â îñ³á ç ð³çíèìè ãåíîòèïàìè (Ò/Ò ³
Ò/G+G/G) ñòàíîâèëè 28,74 ±0,52 êã/ì2 ³ 28,15±0,63
êã/ì2 â³äïîâ³äíî. ²ç îòðèìàíèõ ðåçóëüòàò³â âèäíî,
ùî íåìàº äîñòîâ³ðíî¿ â³äì³ííîñò³ ó âåëè÷èíàõ
²ÌÒ ó ïàö³ºíò³â ç ð³çíèìè ãåíîòèïàìè ÿê ó îñ³á
êîíòðîëüíî¿ ãðóïè (Ð = 0,729), òàê ³ ó õâîðèõ ³ç
ÃÊÑ (Ð = 0,471).

Ïðè ïîð³âíÿíí³ âåëè÷èí ²ÌÒ ì³æ êîíòðîëüíîþ
ãðóïîþ ³ õâîðèìè ³ç ÃÊÑ ç ð³çíèìè ãåíîòèïàìè,
îòðèìàíî äåùî ³íø³ ðåçóëüòàòè. Òàê, ó ãîìîçèãîò
çà îñíîâíèì àëåëåì Ò/Ò, õâîðèõ ³ç ÃÊÑ, ïîêàçíèê
²ÌÒ äîð³âíþâàâ 28,74±0,52 êã/ì2, à ó ïðàêòè÷íî
çäîðîâèõ îñ³á ³ç òàêèì ãåíîòèïîì - 27,27±0,48 êã/
ì2. Îòæå âèÿâëåíî, ùî â îñ³á ç Ò/Ò ãåíîòèïîì,
õâîðèõ ³ç ÃÊÑ, ²ÌÒ äîñòîâ³ðíî âèùèé, í³æ ó
ïðàêòè÷íî çäîðîâèõ ³íäèâ³äóóì³â (Ð = 0,040). Ó
íîñ³¿â ì³íîðíîãî àëåëþ Ò/G+G/G äîñòîâ³ðíî¿
â³äì³ííîñò³ ó ïîêàçíèêàõ ²ÌÒ ñåðåä õâîðèõ ³ç
ÃÊÑ ³ òèõ, ùî íå ìàëè ö³º¿ íåäóãè, âèÿâëåíî íå
áóëî. Ó îñ³á ³ç ãåíîòèïîì Ò/G+G/G õâîðèõ ³ç ÃÊÑ
²ÌÒ äîð³âíþâàâ 28,15±0,63 êã/ì2, à ó êîíòðîë³ -
26,94±0,74 êã/ì2 (Ð = 0,222).

ßê ó îñ³á êîíòðîëüíî¿ ãðóïè (χ2 = 0,056; P =
0,814), òàê ³ ó õâîðèõ ³ç ÃÊÑ (χ2=2,138; P=0,144)
íå áóëî âèÿâëåíî äîñòîâ³ðíîãî çâ'ÿçêó ì³æ
ïîë³ìîðôíèìè Ò134967G âàð³àíòàìè ãåíà ÀNÊÍ
³ âåëè÷èíîþ ²ÌÒ (òàáë. 1).

Ïðè ðîçïîä³ë³ ïàö³ºíò³â íà äâ³ ï³äãðóïè - îêðåìî
çà ãåíîòèïàìè Ò/Ò ³ Ò/G+G/G, áóëî âèÿâëåíî äîñ-
òîâ³ðíèé çâ'ÿçîê ì³æ âåëè÷èíîþ ²ÌÒ ³ ðîçâèòêîì
ÃÊÑ ó ï³äãðóï³ ç Ò/Ò ãåíîòèïîì. Òàê, ñåðåä ãîìî-
çèãîò çà îñíîâíèì àëåëåì (Ò/Ò) îñ³á êîíòðîëüíî¿
ãðóïè ç ²ÌÒ < 25 êã/ì2 áóëî 28,4%, à ç ²ÌÒ≥ 25
êã/ì2 - 71,6%. Ó õâîðèõ ³ç ÃÊÑ äàíå ñï³ââ³ä-
íîøåííÿ ñòàíîâèëî 12,9% ³ 87,1%. Òàêèì ÷èíîì,
ó îñ³á ³ç ãåíîòèïîì Ò/Ò âèÿâëåíî äîñòîâ³ðíèé
çâ'ÿçîê ì³æ ðîçâèòêîì ÃÊÑ ³ âåëè÷èíîþ ²ÌÒ ≥
25 êã/ì2 (χ2=4,816; P=0,028). Ó íîñ³¿â ì³íîðíîãî
àëåëþ Ò/G+G/G äîñòîâ³ðíîãî çâ'ÿçêó ì³æ ðîç-
âèòêîì ÃÊÑ ³ ïîêàçíèêàìè ²ÌÒ âèÿâëåíî íå
áóëî. Ñåðåä íîñ³¿â ì³íîðíîãî àëåëþ (Ò/G+G/G)
îñ³á êîíòðîëüíî¿ ãðóïè ç  ²ÌÒ < 25 êã/ì2 áóëî
30,6%, à ç ²ÌÒ ≥ 25 êã/ì2 - 64,9%. Ñï³ââ³äíîøåí-
íÿ âåëè÷èí ²ÌÒ ó ïàö³ºíò³â ç ãåíîòèïîì Ò/G+G/G
õâîðèõ ³ç ÃÊÑ ñòàíîâèëî 23,2% ³ 76,8% â³äïîâ³äíî
(χ2=0,612; P=0,434).

Ïîä³ë êîæíî¿ ç äâîõ ãðóï - äîñë³äíî¿ ³ êîíò-
ðîëüíî¿ - íà äâ³ ï³äãðóïè çàëåæíî â³ä âåëè÷èíè
²ÌÒ (< 25 êã/ì2 ³ ≥ 25 êã/ì2) äàâ ìîæëèâ³ñòü
ïðîàíàë³çóâàòè âïëèâ ïîë³ìîðôíèõ âàð³àíò³â ãåíà
ÀNÊÍ íà ðîçâèòîê ÃÊÑ â îñ³á ³ç íîðìàëüíèì ³

Îðèã³íàëüí³ äîñë³äæåííÿ
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ï³äâèùåíèì ð³âíåì öüîãî ïîêàçíèêà.
²ç îòðèìàíèõ ðåçóëüòàò³â âèïëèâàº, ùî ñåðåä

ëþäåé ³ç ²ÌÒ ≥ 25 êã/ì2 äîñòîâ³ðíîãî çâ'ÿçêó ì³æ
Ò134967G ïîë³ìîðô³çìîì ãåíà ÀNÊÍ ³ ðîç-
âèòêîì ÃÊÑ âèÿâëåíî íå áóëî. Îñ³á ç ²ÌÒ ≥ 25
êã/ì2 êîíòðîëüíî¿ ãðóïè ç ãåíîòèïîì Ò/Ò áóëî
67,9%, à ç ãåíîòèïîì Ò/G+G/G - 32,1%. Ñï³â-
â³äíîøåííÿ ïîë³ìîðôíèõ âàð³àíò³â äàíîãî ãåíà
ñåðåä ïàö³ºíò³â ³ç ²ÌÒ ≥ 25 êã/ì2 ó õâîðèõ ³ç ÃÊÑ
ñòàíîâèëî 55,7% ³ 44,3% â³äïîâ³äíî (χ2 = 2,744; P
= 0,098).  Ó ïàö³ºíò³â ç ²ÌÒ < 25 êã/ì2 áóëî âèÿâ-
ëåíî äîñòîâ³ðíèé çâ'ÿçîê ì³æ ïîë³ìîðôíèìè âà-

Òàáëèöÿ 1

Âïëèâ ïîë³ìîðôíèõ Ò134967G âàð³àíò³â ãåíà ÀNÊÍ íà ³íäåêñ ìàñè ò³ëà (²ÌÒ) â îñ³á

êîíòðîëüíî¿ ãðóïè ³ ó õâîðèõ ³ç ÃÊÑ

Групи пацієнтів Генотип  ІМТ < 25 кг/м
2
 ІМТ≥ 25 кг/м

2 

Т/Т n 21 (65,6%) 53 (67,9%) 

Т/G+G/G n 11 (34,4%) 25 (32,1%) Контрольна група 

Разом n 32 (100%) 78 (100%) 

χ
2
 = 0,056; P = 0,814 

Т/Т n 8 (38,1%) 54 (55,7%) 

Т/G+G/G n 13 (61,9%) 43 (44,3%) Хворі із ГКС 

Разом n 21 (100%) 97 (100%) 

χ2 = 2,138; P = 0,144  

Примітка: подано частоту генотипу в абсолютних одиницях і відсотках. P –статистична значимість 

відмінностей між порівнюваними групами за χ
2
-критерієм. 

 ð³àíòàìè çà Ò134967G ïîë³ìîðô³çìîì äîñë³äæó-
âàíîãî ãåíà ³ ðîçâèòêîì ÃÊÑ. Òàê, ñåðåä îñ³á ³ç
²ÌÒ < 25 êã/ì2 êîíòðîëüíî¿ ãðóïè ç ãåíîòèïîì Ò/
Ò áóëî 65,6%, à ç ãåíîòèïîì Ò/G+G/G - 34,4%.
Ñï³ââ³äíîøåííÿ àëåëüíèõ âàð³àíò³â ñåðåä îñ³á ³ç
²ÌÒ < 25 êã/ì2 õâîðèõ ³ç ÃÊÑ äîð³âíþâàëî 38,1%
³ 61,9% â³äïîâ³äíî. Òàêèì ÷èíîì, ó ïàö³ºíò³â ³ç
²ÌÒ < 25 êã/ì2 íîñ³¿â ì³íîðíîãî àëåëþ (Ò/G+G/G)
ÃÊÑ âèíèêàº ÷àñò³øå, í³æ ó ãîìîçèãîò çà îñíîâ-
íèì àëåëåì (Ò/Ò) (χ2=3,878; P=0,049).

Çàñòîñóâàííÿ ìåòîäó ëîã³ñòè÷íî¿ ðåãðåñ³¿ äà-
ëî ìîæëèâ³ñòü ï³äòâåðäèòè öåé âèñíîâîê (òàáë.
2). Òàáëèöÿ 2

Àíàë³ç ðèçèêó ÃÊÑ çàëåæíî â³ä ãåíîòèïó çà Ò134967G ïîë³ìîðô³çìîì ãåíà ÀNÊÍ â

îñ³á ç íîðìàëüíèì ³ ï³äâèùåíèì ²ÌÒ

Показник 
Геноти

п 
CR SE WS P OR 

95% CI 

для OR 

нижній 

95% CI для 

OR 

верхній 
ІМТ < 25 

кг/м
2
  

Т/G+G/G 1,132 0,583 3,765 0,052 3,102 0,989 9,735 

ІМТ ? 25 

кг/м
2
 

Т/G+G/G 0,542 0,317 2,724 0,099 1,688 0,907 3,144 

Примітка: порівняння проводилося відносно носіїв мінорного алелю (Т/G+G/G); CR - коефіцієннт регресії; SE – 

стандартна похибка; WS - статистика Вальда; P - статистична значимість; OR – відношення ризику; CI – довірчий 
інтервал. 

 Ó ðåçóëüòàò³ ïðîâåäåíèõ ðîçðàõóíê³â áóëî
âñòàíîâëåíî, ùî ðèçèê âèíèêíåííÿ ÃÊÑ ó íîñ³¿â
ì³íîðíîãî àëåëþ (Ò/G+G/G) ³ç ²ÌÒ < 25 êã/ì2 â
3,1 ðàçà âèùèé, í³æ ó ïàö³ºíò³â ãîìîçèãîò çà
îñíîâíèì àëåëåì (Ò/Ò).

Íà ñüîãîäí³ äîñë³äæåíî ïîíàä 7 òèñÿ÷ îäíî-

íóêëåîòèäíèõ ïîë³ìîðô³çì³â ãåíà ÀNÊÍ. Àëåëü-
íèé ïîë³ìîðô³çì Ò134967G çíàõîäèòüñÿ ó 8-ìó
³íòðîí³ äîñë³äæóâàíîãî ãåíà, ó 134967-é ïîçèö³¿
àçîòèñòà îñíîâà òèì³í çàì³ùóºòüñÿ íà ãóàí³í [6].
Â³äîìèì º òîé ôàêò, ùî ïîë³ìîðô³çìè â ³íòðîíàõ
íå ïðèçâîäÿòü äî çì³í ïîñë³äîâíîñò³ àçîòèñòèõ
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îñíîâ ó çì³ñòîâí³é ÷àñòèí³ ãåíà [1]. Àëå çàâäÿêè
àëüòåðíàòèâíîìó ñïëàéñèíãó Ò134967G ïîë³-
ìîðô³çì ãåíà ÀNÊÍ (rs187483) ìîæå áóòè ç÷åï-
ëåíèé ³ç 8-ì åêçîíîì (rs2288474), ùî â ïîäàëü-
øîìó ïðèçâîäèòü äî ðîçâèòêó ïàòîëîã³÷íèõ ñòà-
í³â.

Ó íàøèõ äîñë³äæåííÿõ áóëî âñòàíîâëåíî çâ'ÿ-
çîê ðîçâèòêó ÃÊÑ ³ç ï³äâèùåíîþ âåëè÷èíîþ ²ÌÒ
ó ãîìîçèãîò çà îñíîâíèì àëåëåì (Ò/Ò) Ò134967G
ïîë³ìîðô³çìó ãåíà ÀNÊÍ. À òàêîæ âèÿâëåíî, ùî
íîñ³¿ ì³íîðíîãî àëåëþ (Ò/G+G/G) çà äàíèì ïîë³-
ìîðô³çìîì ìàþòü äîñòîâ³ðíî âèùèé ðèçèê ðîç-
âèòêó ÃÊÑ, í³æ îñîáè ç Ò/Ò ãåíîòèïîì. Äîñ-
ë³äæåííÿ ùîäî çâ'ÿçêó Ò134967G ïîë³ìîðô³çìó
ãåíà ÀNÊÍ ³ç ðîçâèòêîì ÃÊÑ ó îñ³á ³ç íîð-
ìàëüíèì òà ï³äâèùåíèì ïîêàçíèêîì ²ÌÒ â ³íøèõ
ïîïóëÿö³ÿõ â³äñóòí³.

Âèñíîâêè

1.Ó õâîðèõ ³ç ÃÊÑ, ãîìîçèãîò çà îñíîâíèì àëå-
ëåì Ò/Ò, ïîêàçíèêè ²ÌÒ äîñòîâ³ðíî âèù³, í³æ ó
îñ³á êîíòðîëüíî¿ ãðóïè (Ð=0,040).

2.Ó íîñ³¿â ì³íîðíîãî àëåëþ Ò/G+G/G çà
Ò134967G ïîë³ìîðô³çìîì ãåíà ÀNÊÍ ç ²ÌÒ < 25
êã/ì2 ðèçèê âèíèêíåííÿ ÃÊÑ â 3,1 ðàçà âèùèé, í³æ
ó ïàö³ºíò³â ³ç ãåíîòèïîì Ò/Ò.

3.Ó îñ³á ³ç Ò/Ò ãåíîòèïîì âèÿâëåíèé äîñòî-
â³ðíèé çâ'ÿçîê ì³æ âåëè÷èíîþ ²ÌÒ ≥ 25 êã/ì2 ³
ðèçèêîì âèíèêíåííÿ ÃÊÑ (P=0,028).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

ìîæóòü áóòè ïîâ'ÿçàí³ ³ç âèâ÷åííÿì âïëèâó ³íøèõ
îäíîíóêëåîòèäíèõ ïîë³ìîðô³çì³â ãåíà ÀNÊÍ íà
ðîçâèòîê ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ³ ïðî-
öåñó, ùî ëåæèòü ó éîãî îñíîâ³ - àòåðîñêëåðîçó.
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ÏÎÂÛØÅÍÍÛÌ ÓÐÎÂÍÅÌ ÈÍÄÅÊÑÀ ÌÀÑÑÛ
ÒÅËÀ

È.À. Ðîçóìåíêî, Â.Þ. Ãàðáóçîâà, Î.Â. Àòàìàí,

Î.À. Îáóõîâà

Ðåçþìå. Ïðèâåäåíû ðåçóëüòàòû èçó÷åíèÿ T134967G

ïîëèìîðôèçìà ãåíà ÀNÊÍ ñðåäè 118 áîëüíûõ ñ îñòðûì

êîðîíàðíûì ñèíäðîìîì (ÎÊÑ) è 110 ïðàêòè÷åñêè çäîðîâûõ

ëèö (êîíòðîëüíàÿ ãðóïïà) ñ íîðìàëüíûìè è ïîâûøåííûìè

ïîêàçàòåëÿìè èíäåêñà ìàññû òåëà (ÈÌÒ). Âûÿâëåíî, ÷òî ó

ãîìîçèãîò ïî îñíîâíîìó àëëåëþ Ò/Ò ñ ÈÌÒ ≥ 25 êã/ì2

ñóùåñòâóåò äîñòîâåðíàÿ ñâÿçü ñ ðèñêîì ðàçâèòèÿ ÎÊÑ

(Ð=0,028). Ó íîñèòåëåé ìèíîðíîãî àëëåëÿ (Ò/G+G/G) ñ

ÈÌÒ < 25 êã/ì2 ðèñê âîçíèêíîâåíèÿ ÎÊÑ â 3,1 ðàçà âûøå,

÷åì ó ïàöèåíòîâ ñ Ò/Ò ãåíîòèïîì.

Êëþ÷åâûå ñëîâà: ðåãóëÿòîð òðàíñïîðòà íåîðãà-

íè÷åñêîãî ïèðîôîñôàòà ÀNÊÍ, ïîëèìîðôèçì ãåíîâ, îñòðûé

êîðîíàðíûé ñèíäðîì.

ASSOCIATION T134967G POLYMORPHISM OF ANKH
GENE WITH THE GENESIS OF ACUTE CORONARY

SYNDROME IN PATIENTS WITH NORMAL AND
INCREASED BODY MASS INDEX

I.O. Rozumenko, V.Yu. Harbuzova, O.A. Obukhova,

A.V. Ataman

Abstract. The results of studying T134967G polymor-

phism of ANKH gene among 118 patients with acute coronary

syndrome (ACS) and 110 healthy individuals (control group)

with normal and increased body mass indexes (BMI) is

presented. A reliable association between the amount BMI ≥ 25

kg/m2 and the risk of ACS in homozygotes for the major allele

T/T (P=0,028) was detected. Carriers of minor allele (T/G+G/G)

with BMI < 25 kg/m2 risk of ACS is 3,1 times higher than in

patients with genotype T/T.

Keywords: ANKH inorganic pyrophosphate transport

regulator, acute coronary syndrome, allelic polymorphism.
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ÓÄÊ 612. 617. 6. 7: 621. 3

Î.À. Ñàë³âîíèê,

Î.Â. Ñà÷èíñüêà,

Ë.². Ïîëÿêîâà,

Ë.Â. ×àéêîâñüêà

ÄÓ "²íñòèòóò åíäîêðèíîëîã³¿ òà îáì³íó

ðå÷îâèí ³ì. Â.Ï. Êîì³ñàðåíêà ÍÀÌÍ

Óêðà¿íè", ì. Êè¿â

Ðåçþìå. Ó ðîáîò³ äîñë³äæåíî âïëèâ íàíî÷àñòèíîê çîëîòà ç

ñåðåäí³ì ðîçì³ðîì 26,4 íì, ùî ââîäèëèñÿ ï³äøê³ðíî â äîç³ 5 ìã/êã

ìàñè ò³ëà (çà ìåòàëîì) ïðîòÿãîì 7 äí³â, íà îðãàíè ðåïðîäóê-

òèâíî¿ ñèñòåìè ñòàòåâîçð³ëèõ ñàìö³â ùóð³â. Îòðèìàí³ ðåçóëüòà-

òè ïîêàçàëè, ùî äîñë³äæóâàíèé ïðåïàðàò íå çä³éñíþâàâ ïîøêîä-

æóþ÷îãî âïëèâó íà ðåïðîäóêòèâíó ñèñòåìó ñàìö³â, çà âèíÿòêîì

çàïàëüíîãî ïðîöåñó ó âåíòðàëüí³é ÷àñòö³ ïåðåäì³õóðîâî¿ çàëîçè.

Êëþ÷îâ³ ñëîâà: ñ³ì'ÿíèêè,

ïåðåäì³õóðîâà çàëîçà,

íàíî÷àñòèíêè çîëîòà, ùóðè.

ÂÏËÈÂ ÍÀÍÎ×ÀÑÒÈÍÎÊ ÇÎËÎÒÀ ÍÀ
ÎÐÃÀÍÈ ÐÅÏÐÎÄÓÊÒÈÂÍÎ¯ ÑÈÑÒÅÌÈ
ÑÀÌÖ²Â ÙÓÐ²Â

Âñòóï

Íàíîòåõíîëîã³¿ øâèäêî çíàõîäÿòü ñâîº çàñòî-
ñóâàííÿ â ð³çíîìàí³òíèõ ãàëóçÿõ ìåäèöèíè. Íàíî-
÷àñòèíêè ìåòàë³â º ïðèíöèïîâî íîâèì êëàñîì
ìàòåð³àë³â, ÿêèì ïðèòàìàííà çäàòí³ñòü îñîáëè-
âèì ÷èíîì âçàºìîä³ÿòè ç á³îëîã³÷íèìè îá'ºêòàìè.
Âîíè º ïåðñïåêòèâíèìè äëÿ ä³àãíîñòèêè òà ë³êó-
âàííÿ çàõâîðþâàíü ð³çíî¿ åò³îëîã³¿, çîêðåìà,
åíäîêðèííî¿ ïàòîëîã³¿ òà ãîðìîíîçàëåæíèõ çëîÿ-
ê³ñíèõ ïóõëèí [12].

Âåëèêó óâàãó äîñë³äíèê³â ïðèâåðòàþòü íàíî-
÷àñòèíêè çîëîòà (Í×Ç), ÿê³ ìàþòü âèñîêèé ïî-
òåíö³àë çàñòîñóâàííÿ â ìåäèöèí³ òà ³íøèõ ãàëó-
çÿõ. Í×Ç õàðàêòåðèçóþòüñÿ óí³êàëüíèìè ô³çèêî-
õ³ì³÷íèìè òà á³îëîã³÷íèìè âëàñòèâîñòÿìè, ùî â
çíà÷í³é ì³ð³ çàëåæàòü â³ä ¿õ ðîçì³ðó, ôîðìè ³
ïîâåðõíåâî¿ ìîäèô³êàö³¿ [11]. Í×Ç âèêîðèñ-
òîâóþòüñÿ â ìåäèöèí³, êîñìåòîëîã³¿, åëåêòðîí³ö³,
îïòèö³, åíåðãåòèö³ òîùî. Íàòåïåð ïðîâîäÿòüñÿ
êë³í³÷í³ âèïðîáóâàííÿ ïðåïàðàò³â íàíîçîëîòà äëÿ
ä³àãíîñòèêè ³ ë³êóâàííÿ çëîÿê³ñíèõ ïóõëèí [13].
Ïðîòå ³ñíóº ö³ëèé ðÿä ðèçèê³â, ùî ñòðèìóþòü ðîç-
âèòîê ³ âïðîâàäæåííÿ íàíîìàòåð³àë³â ó ìåäè÷íó
ïðàêòèêó. Öå ïîâ'ÿçàíå ç ìàëîþ ê³ëüê³ñòþ ³íôîð-
ìàö³¿ ïðî òîêñè÷í³ âëàñòèâîñò³ íàíî÷àñòèíîê, ùî
áóëè âèêîðèñòàí³ ïðè ñòâîðåí³ ë³êàðñüêèõ ïðåïà-
ðàò³â íîâîãî ïîêîë³ííÿ [7]. Äîñë³äæåííÿ âïëèâó
íàíîðîçì³ðíèõ ìàòåð³àë³â íà á³îëîã³÷í³ îá'ºêòè
àêòèâíî ïðîâîäÿòüñÿ â áàãàòüîõ êðà¿íàõ ñâ³òó, ó
òîìó ÷èñë³, â Óêðà¿í³ [2]. Îòðèìàí³ äàí³ äîçâî-
ëÿþòü ñòâåðäæóâàòè, ùî íàíî÷àñòèíêè ìîæóòü
ïðîíèêàòè â îðãàí³çì ÷åðåç äèõàëüí³ øëÿõè,
øëóíêîâî-êèøêîâèé òðàêò, øê³ðó. Çàâäÿêè ìàëî-
ìó ðîçì³ðó âîíè çäàòí³ äîëàòè ãåìàòîåíöåôàë³÷-
íèé ³ ïëàöåíòàðíèé áàð'ºðè. Íàðàç³ éäóòü àêòèâí³
äîñë³äæåííÿ ùîäî ðîçïîä³ëó ³ íàêîïè÷åííÿ Í×Ç â

ð³çíèõ îðãàíàõ ³ òêàíèíàõ ëþäèíè òà òâàðèí. Ö³
ïèòàííÿ íåäîñòàòíüî âèâ÷åí³ òà âèìàãàþòü
êîìïëåêñíîãî ï³äõîäó ç ïðîâåäåííÿì åêñïåðè-
ìåíò³â â óìîâàõ in vitro òà in vivo íà ô³ç³îëî-
ã³÷íîìó, êë³òèííîìó òà ìîëåêóëÿðíîìó ð³âíÿõ [3].

Íàäçâè÷àéíî ìàëî â³äîìîñòåé ³ñíóº â ë³òå-
ðàòóð³ ùîäî âïëèâó Í×Ç íà  îðãàíè ÷îëîâ³÷î¿
ðåïðîäóêòèâíî¿ ñèñòåìè. Íå÷èñëåíí³ äàí³ ë³òå-
ðàòóðè ùîäî çäàòíîñò³ Í×Ç ïðîíèêàòè ÷åðåç
ãåìàòîòåñòèêóëÿðíèé áàð'ºð òà ñïðè÷èíÿòè ïîðó-
øåííÿ ìîðôîôóíêö³îíàëüíîãî ñòàíó îðãàí³â ÷îëî-
â³÷î¿ ðåïðîäóêòèâíî¿ ñèñòåìè äîñèòü ñóïåðå÷ëèâ³
[5,8].

Ìåòà ðîáîòè

Äîñë³äèòè âïëèâ Í×Ç ç ñåðåäí³ì ðîçì³ðîì
26,4 íì íì íà îðãàíè ðåïðîäóêòèâíî¿ ñèñòåìè
ñòàòåâîçð³ëèõ ñàìö³â ùóð³â.

Ìàòåð³àëè ³ ìåòîäè

Äîñë³äè ïðîâåäåíî íà 20 ñòàòåâîçð³ëèõ ñàì-
öÿõ ùóð³â Â³ñòàð ³ç ìàñîþ ò³ëà 200-250 ã, îòðè-
ìàíèõ ó ðîçïë³äíèêó â³âàð³ÿ ÄÓ "²íñòèòóò åíäîê-
ðèíîëîã³¿ òà îáì³íó ðå÷îâèí ³ì. Â.Ï. Êîì³ñàðåíêà
ÍÀÌÍ Óêðà¿íè". Òâàðèíè, ðîçïîä³ëåí³ íà ãðóïè
ìåòîäîì ðàíäîì³çàö³¿, óòðèìóâàëèñü çà îäíà-
êîâèõ óìîâ íà ñòàíäàðòíîìó ðàö³îí³ õàð÷óâàííÿ
òà â³ëüíîìó äîñòóï³ äî âîäè. Óòðèìàííÿ òà âè-
êîðèñòàííÿ òâàðèí ïðîâîäèëè çã³äíî á³îåòè÷íèõ
âèìîã ªâðîïåéñüêî¿ êîíâåíö³¿ ç çàõèñòó õðåáåòíèõ
òâàðèí, ÿêèõ âèêîðèñòîâóþòü â åêñïåðèìåí-
òàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëÿõ (Ñòðàñáóðã, 1986
ð.).

Äîñë³äæóâàâñÿ âïëèâ ïîë³äèñïåðñíîãî êîëî¿ä-
íîãî ðîç÷èíó Í×Ç, ñòàá³ë³çîâàíèõ ïîë³â³í³ëï³-
ðîë³äîíîì (ÏÂÏ), ³ç ñåðåäí³ì ðîçì³ðîì 26,4 íì ³ç

©  Î.À. Ñàë³âîíèê, Î.Â. Ñà÷èíñüêà, Ë.². Ïîëÿêîâà, Ë.Â. ×àéêîâñüêà, 2015
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ïåðåâàæàííÿì ÷àñòèíîê ðîçì³ðîì 21,8 íì (42 %
â³ä çàãàëüíî¿ ê³ëüêîñò³ íàíî÷àñòèíîê) ó äîáîâ³é
äîç³ 5 ìã/êã ìàñè ò³ëà (çà ìåòàëîì) íà îðãàíè
ðåïðîäóêòèâíî¿ ñèñòåìè. Ðîçì³ðí³ õàðàêòåðèñ-
òèêè âèõ³äíîãî ðîç÷èíó ï³äòâåðäæåíî äîñë³äæåí-
íÿìè íà ëàçåðíî-êîðåëÿö³éíîìó ñïåêòðîñêîï³.
Ïðåïàðàò êîëî¿äíîãî çîëîòà ââîäèëè òâàðèíàì
ùîäíÿ ï³äøê³ðíî ïðîòÿãîì 7 ä³á. Êîíòðîëüí³ òâà-
ðèíè îòðèìóâàëè ô³ç³îëîã³÷íèé ðîç÷èí àáî â³ä-
ïîâ³äíó äîçó ÏÂÏ (37,5 ìã/êã) ó 0,9 % íàòð³þ
õëîðèäó.

Òâàðèí çíåæèâëþâàëè øëÿõîì äåêàï³òàö³¿ ï³ä
ëåãêèì åô³ðíèì íàðêîçîì ÷åðåç 24 ãîä ï³ñëÿ îñ-
òàííüîãî ââåäåííÿ ïðåïàðàò³â. Ñ³ì'ÿíèêè, ¿õ ïðè-
äàòêè (åï³äèäèì³ñè) ³ äîäàòêîâ³ ñòàòåâ³ çàëîçè -
âåíòðàëüíó ïðîñòàòó (ÂÏ), êîàãóëþþ÷ó çàëîçó
(ÊÇ), ñ³ì'ÿí³ ïóõèðö³ (ÑÏ) ï³ñëÿ âèòèñêàííÿ ñåê-
ðåòó çâàæóâàëè, íàâàæêè ÊÇ çàìîðîæóâàëè ³ çáå-
ð³ãàëè ïðè -20îÑ äî àíàë³çó. Âèä³ëåííÿ ³ îáðîáêó
òêàíèí ïðîâîäèëè íà õîëîä³. Ó òêàíèíàõ ÊÇ âèç-
íà÷àëè âì³ñò ôðóêòîçè [6]. Â åï³äèäèì³ñàõ ï³ä-
ðàõîâóâàëè ê³ëüê³ñòü ñïåðìàòîçî¿ä³â ï³ñëÿ äîçî-
âàíîãî ¿õ âèìèâàííÿ ô³ç³îëîã³÷íèì ðîç÷èíîì [9].
Ó ïëàçì³ êðîâ³ âèçíà÷àëè âì³ñò òåñòîñòåðîíó (Ò)
ðàä³î³ìóíîëîã³÷íèì ìåòîäîì çà äîïîìîãîþ íà-
áîð³â (RIA Testosterone direct; Immunotech). ×àñ-
òèíêè ÂÏ ³ ñ³ì'ÿíèêè  ô³êñóâàëè â ð³äèí³ Áóåíà,
çàëèâàëè â ïàðàô³í, âèãîòîâëÿëè çð³çè 5-6 ìêì
çàâòîâøêè ³ çàáàðâëþâàëè ¿õ ãåìàòîêñèë³íîì òà
åîçèíîì çà çàãàëüíîïðèéíÿòèìè ìåòîäàìè [4].

Ðåçóëüòàòè ñòàòèñòè÷íî îáðîáëÿëè ç âèêîðèñ-
òàííÿì êðèòåð³þ t Ñò'þäåíòà. Ð³çíèöÿ ì³æ äîñ-
ë³äíîþ òà êîíòðîëüíèìè ãðóïàìè ââàæàëàñÿ â³ðî-

ã³äíîþ ïðè ð³âí³ çíà÷èìîñò³ Ð < 0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

²íòåãðàëüíèì ïîêàçíèêîì ìîðôîôóíêö³îíàëü-
íîãî ñòàíó îðãàí³â ðåïðîäóêòèâíî¿ ñèñòåìè º ¿õíÿ
ìàñà. Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü âñòà-
íîâèëè, ùî ìàñà ñ³ì'ÿíèê³â, ¿õí³õ ïðèäàòê³â, à
òàêîæ ÂÏ ³ ÊÇ â³ðîã³äíî íå â³äð³çíÿëèñü ì³æ òâà-
ðèíàìè óñ³õ ãðóï. Ïðîòå ìàñà ÑÏ ó ùóð³â, êîòð³
îòðèìóâàëè Í×Ç, áóëà â³ðîã³äíî ìåíøîþ, í³æ ó
òâàðèí êîíòðîëüíî¿ ãðóïè (òàáë. 1).

ßê â³äîìî, âì³ñò ôðóêòîçè â äîäàòêîâèõ ñòà-
òåâèõ çàëîçàõ êîðåëþº ç ¿õ ôóíêö³îíàëüíîþ àêòèâ-
í³ñòþ ³ êîíòðîëþºòüñÿ àíäðîãåíàìè. Âèçíà÷åííÿ
êîíöåíòðàö³¿ ôðóêòîçè â ÊÇ ïîêàçàëî, ùî çàñòî-
ñóâàííÿ Í×Ç íå ñïðè÷èíÿëî çì³íè âì³ñòó âóãëå-
âîäó â 1 ìã òêàíèíè. Öå ñïîñòåðåæåííÿ ñï³âïàäàº
ç ðåçóëüòàòàìè ãîðìîíàëüíèõ äîñë³äæåíü, çã³äíî
ÿêèõ êîíöåíòðàö³ÿ Ò ó ïëàçì³ êðîâ³ òâàðèí äîñë³ä-
íî¿ ãðóïè íå â³äð³çíÿëàñü â³ä òàêî¿ ó êîíòðîëüíèõ
ùóð³â. Òàêîæ ê³ëüê³ñòü ñïåðìàòîçî¿ä³â ó çìèâêàõ
ç åï³äèäèì³ñ³â òâàðèí óñ³õ ãðóï äîñòîâ³ðíî íå â³ä-
ð³çíÿëàñÿ (òàáë. 2).

Ö³ äàí³ óçãîäæóþòüñÿ ç ðåçóëüòàòàìè ã³ñòîëî-
ã³÷íîãî äîñë³äæåííÿ. Îñíîâíèìè ïðîäóöåíòàìè Ò
ó ñàìö³â º êë³òèíè Ëåéäèãà. Ó äîñë³äí³é ãðóï³ ùó-
ð³â, ñïîñòåð³ãàëè îñòð³âö³ ç êë³òèí Ëåéäèãà, ðîçì³-
ðè ÿêèõ íå â³äð³çíÿëèñü â³ä òàêèõ ó êîíòðîëüíèõ
òâàðèí. Êë³òèíè ìàëè ñåðåäí³é ðîçì³ð, íîðìî-
õðîìí³ ÿäðà. Ó ñ³ì'ÿíèõ êàíàëüöÿõ ñïîñòåð³ãàëè
âñ³ ñòàä³¿ ñïåðìàòîãåíåçó áåç âèäèìèõ ïîðóøåíü.

Íå÷èñëåíí³ äàí³ ë³òåðàòóðè ùîäî çäàòíîñò³

 

№ Умови 

досліду 

n ВП КЗ СП Епідидиміси Сім’яники 

1 Конт-

роль 

8 101,66 + 

12,67 

58,36 + 

9,06 

119,56 + 

8,68 

357,88 + 

16,85 

1202,52 + 

59,14 

2 ПВП 6 116,52 

+ 16,90 

59,70 + 

5,03 

109,13 + 

9,83 

335,25 

+ 18,84 

1210,80 + 

37,24 

3 НЧЗ 6 87,05 + 9,46 55,34 + 

5,11 

92,60
a

 + 

6,77 

342,53 

+ 25,37 

1238,56 + 

55,94 

Примітка. а – P<0,05 у порівнянні з контрольною групою. 

Òàáëèöÿ 1

Ìàñà îðãàí³â ðåïðîäóêòèâíî¿ ñèñòåìè ñàìö³â ùóð³â (ìã/100 ã ìàñè ò³ëà) ïðè

çàñòîñóâàíí³ Í×Ç

Òàáëèöÿ 2

Âì³ñò ôðóêòîçè â ÊÇ, êîíöåíòðàö³ÿ Ò ó ïëàçì³ êðîâ³ òà ê³ëüê³ñòü ñïåðìàòîçî¿ä³â ó

çìèâàõ ³ç åï³äèäèì³ñ³â ñàìö³â ùóð³â ïðè çàñòîñóâàíí³ Í×Ç

№ Умови 

досліду 

n фруктози,мкмоль  

/ мг тканини 

Кількість 

сперматозоїдів, 

млн/мл 

Т, нмоль/л 

1. Контроль 8 1,25 + 0,08 22,02 + 1,64 10,42 + 2,16 

2. ПВП 6 1,31 + 0,12 21,31 + 1,97 11,51 + 3,22 

3. НЧЗ 6 1,24 + 0,09 19,13 + 2,13 9,86 + 2,46 
 

Îðèã³íàëüí³ äîñë³äæåííÿ
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Í×Ç ïðîíèêàòè ÷åðåç á³îëîã³÷í³ áàð'ºðè òà ñïðè-
÷èíÿòè ïîðóøåííÿ ìîðôîôóíêö³îíàëüíîãî ñòàíó
îðãàí³â äîñèòü ñóïåðå÷ëèâ³. Çà äàíèìè îäíèõ
àâòîð³â, Í×Ç ðîçì³ðîì 5 ³ 20 íì íå ñïðè÷èíÿëè
çì³í ìîðôîëîã³÷íî¿ áóäîâè ñ³ì'ÿíèê³â, ÷àñòèíêè
ìåòàëó áóëè âèÿâëåí³ ó âèãëÿä³ ïðîøàðêó âñå-
ðåäèí³ îáîëîíêè ãîíàä [8]. Íàòîì³ñòü, Çàõ³äîâ
Ñ.Ò. òà ñï³âàâòîðè ïîêàçàëè, ùî Í×Ç ðîçì³ðîì 2,5
íì ³íäóêóâàëè õðîìîñîìí³ ìóòàö³¿ â ðàíí³õ ñïåð-
ìàòîöèòàõ ² ïîðÿäêó â ñ³ì'ÿíèêàõ ìèøåé [5]. Íà-
ïåâíî, öå ïîâ'ÿçàíå ç äóæå ìàëèì ðîçì³ðîì Í×Ç,
çàâäÿêè ÿêîìó íàíîçîëîòî çäàòíå ïðîíèêàòè â
ÿäðî ³ ñïðè÷èíÿòè ãåíîòîêñè÷íó ä³þ [1]. Ìîæëè-
âî, ñàìå íàÿâí³ñòü ãåìàòîòåñòèêóëÿðíîãî áàð'ºðó
ïåðåøêîäæàº ïîòðàïëÿííþ Í×Ç âèêîðèñòàíèõ
íàìè ðîçì³ð³â äî ãåíåðàòèâíèõ òà ãîðìîíîïðîäó-
êóþ÷èõ ñòðóêòóð ãîíàä.

Íà â³äì³íó â³ä ñ³ì'ÿíèê³â, ã³ñòîëîã³÷íà ñòðóê-
òóðà ÂÏ ó òâàðèí, ÿê³ îòðèìóâàëè ðîç÷èí êîëî¿ä-
íîãî çîëîòà, áóëà á³ëüø íåîäíîð³äíîþ â ïîð³â-
íÿíí³ ç êîíòðîëüíèìè ãðóïàìè (ðèñ. 1). Ïîðó÷ ç
ä³ëÿíêàìè, áóäîâà ÿêèõ íå â³äð³çíÿëàñÿ â³ä íîðìè,
ðîçòàøîâóâàëèñü àöèíóñè, âèñòåëåí³ êóá³÷íèì ³

ïëàñêèì åï³òåë³ºì.
Â åï³òåë³¿ ñïîñòåð³ãàëè îçíàêè àïîêðèíîâî¿

ñåêðåö³¿: íà àï³êàëüí³é ÷àñòèí³ ôîðìóâàëèñÿ
âèïóêëîñò³ (ðèñ. 2à), ÿê³ â ïîäàëüøîìó â³äîê-
ðåìëþþòüñÿ â ïðîñâ³ò àöèíóñà (ðèñ. 2á). Öå
ñâ³ä÷èòü ïðî ïî÷àòêîâ³ ñòàä³¿ àòðîô³÷íèõ çì³í. Ó
ñòðîì³ ÂÏ ÷àñòèíè òâàðèí ñïîñòåð³ãàëè íàáðÿê
òà çíà÷íó ëåéêîöèòàðíó ³íô³ëüòðàö³þ (ðèñ. 2â, 2ã).
Çà äàíèìè ë³òåðàòóðè, ââåäåííÿ Í×Ç ëàáîðà-
òîðíèì òâàðèíàì ï³äâèùóº ê³ëüê³ñòü ë³ìôîöèò³â,
ëåéêîöèò³â òà òðîìáîöèò³â ó êðîâ³ ³ â ³íøèõ îð-
ãàíàõ òâàðèí [10]. Ç öèì óçãîäæóþòüñÿ äàí³ íà-
øèõ åêñïåðèìåíò³â, ùî âêàçóþòü íà íàÿâí³ñòü çà-
ïàëüíîãî ïðîöåñó òà ïî÷àòêîâ³ ïðîÿâè àòðîô³÷íèõ
çì³í ó ÂÏ ùóð³â ï³ä ä³ºþ âèêîðèñòàíîãî ðîç÷èíó
Í×Ç.

ÂÏ ùóð³â, ùî îòðèìóâàëè ÏÂÏ, ìàëà òàêó ñà-
ìó ñòðóêòóðó, ÿê ³ ó òâàðèí, ÿê³ îòðèìóâàëè ô³ç³î-
ëîã³÷íèé ðîç÷èí. Çáåð³ãàâñÿ âèñîêèé öèë³íäðè÷íèé
åï³òåë³é, â ÿêîìó ÷³òêî ñïîñòåð³ãàëè áàçîô³ëüíó
çåðíèñò³ñòü â àï³êàëüí³é òà ïåðèíóêëåàðí³é ÷àñ-
òèíàõ êë³òèí, âèä³ëÿëàñÿ ñâ³òëà çîíà Ãîëüäæ³,
ñâ³òëå ÿäðî ç ÿäåðöåì. Îòæå, ìîæåìî çðîáèòè

Ðèñ. 1. Ã³ñòîëîã³÷íà áóäîâà âåíòðàëüíî¿ ÷àñòêè

ïåðåäì³õóðîâî¿ çàëîçè ùóð³â,  ÿê³ îòðèìóâàëè: à -

ô³ç³îëîã³÷íèé ðîç÷èí; á -ÏÂÏ; â -Í×Ç (àöèíóñè ç

êóá³÷íèì òà ïëàñêèì åï³òåë³ºì - ñòð³ëêè).

Ðèñ. 2. Çì³íè ã³ñòîëîã³÷íî¿ áóäîâè âåíòðàëüíî¿

÷àñòêè ïåðåäì³õóðîâî¿ çàëîçè ùóð³â, ÿê³

îòðèìóâàëè Í×Ç: à - âèïóêëîñò³ íà àï³êàëüí³é

÷àñòèí³ åï³òåë³îöèò³â; á - â³äîêðåìëåí³ àï³êàëüí³

÷àñòèíè åï³òåë³îöèò³â ó ïðîñâ³ò³ àöèíóñà; â -

íàáðÿê òà ëåéêîöèòàðíà ³íô³ëüòðàö³ÿ â ñòðîì³; ã -

âèñîêèé öèë³íäðè÷íèé åï³òåë³é (ñóö³ëüíà ñòð³ëêà),

ïëàñêèé åï³òåë³é (ïóíêòèðíà ñòð³ëêà).
Çàáàðâëåííÿ - ãåìàòîêñèë³í-åîçèí. Çá.: îá. 40õ, îê. 10õ (à,

á, â), îá. 20õ, îê. 10õ (ã).

âèñíîâîê, ùî çàïàëüíèé ïðîöåñ ó ÂÏ ñïðè÷è-
íÿþòü ñàìå Í×Ç.

Âèñíîâîê

Äîñë³äæåíèé ïðåïàðàò Í×Ç ïðè òèæíåâîìó
çàñòîñóâàíí³ íå ñïðè÷èíÿº òîêñè÷íîãî âïëèâó íà
ðåïðîäóêòèâíó ñèñòåìó ñàìö³â ùóð³â, çà âèíÿòêîì
àêòèâàö³¿ çàïàëüíîãî ïðîöåñó ó ÂÏ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Âàæëèâèì º ïîäàëüøå äîñë³äæåííÿ âïëèâó íà-
íî÷àñòèíîê çîëîòà íà ðåïðîäóêòèâíó ñèñòåìó â
äîâãîñòðîêîâèõ åêñïåðèìåíòàõ.

Ë³òåðàòóðà. 1. Àíàë³ç ãåíîòîêñè÷íîñò³ íàíî÷àñòèíîê
çîëîòà ìåòîäîì ëóæíîãî ãåëü-åëåêòðîôîðåçó ³çîëüîâàíèõ
åóêàð³îòè÷íèõ êë³òèí / Ñ.Ì. Äèáêîâà, Ë.Ñ. Ðºçí³÷åíêî, Ò.Ã.
Ãðóç³íà [òà ³í.] // Äîïîâ³ä³ ÍÀÍÓ. - 2010. - ¹3. - Ñ. 166 -
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ÂËÈßÍÈÅ ÍÀÍÎ×ÀÑÒÈÖ ÇÎËÎÒÀ ÍÀ ÎÐÃÀÍÛ
ÐÅÏÐÎÄÓÊÒÈÂÍÎÉ ÑÈÑÒÅÌÛ ÑÀÌÖÎÂ ÊÐÛÑ

À.À. Ñàëèâîíûê, Î.Â. Ñà÷èíñêàÿ, Ë.È. Ïîëÿêîâà,

Ë.Â. ×àéêîâñêàÿ

Ðåçþìå. Â ðàáîòå èññëåäîâàíî âëèÿíèå íàíî÷àñòèö

çîëîòà ñî ñðåäíèì ðàçìåðîì 26,4 íì, ââîäèìûå ïîäêîæíî â

äîçå 5 ìã/êã ìàññû òåëà (ïî ñîäåðæàíèþ ìåòàëëà) â òå÷åíèå 7

äíåé, íà îðãàíû ðåïðîäóêòèâíîé ñèñòåìû ïîëîâîçðåëûõ

ñàìöîâ êðûñ. Ïîëó÷åííûå ðåçóëüòàòû ïîêàçàëè, ÷òî

èññëåäóåìûé ïðåïàðàò íå îêàçàë ïîâðåæäàþùåãî âîç-

äåéñòâèÿ íà ðåïðîäóêòèâíóþ ñèñòåìó ñàìöîâ, çà èñêëþ-

÷åíèåì ìîðôîëîãè÷åñêèõ ïðèçíàêîâ âîñïàëèòåëüíîãî

ïðîöåññà â âåíòðàëüíîé ÷àñòè ïðåäñòàòåëüíîé æåëåçû.

Êëþ÷åâûå ñëîâà: ñåìåííèêè, ïðåäñòàòåëüíàÿ æåëåçà,

íàíî÷àñòèöû çîëîòà, êðûñû.

EFFECT OF GOLD NANOPARTICLES ON
REPRODUCTIVE ORGANS OF MALE RATS

O.A. Salivonyk, Î.V. Sachynska, L.I. Polyakova,

L.V. Ñhaikovskà

Absttract. The influence of gold nanoparticles with an aver-

age size of 26.4 nm, administered subcutaneously at a dose of 5

mg/kg b.w. (for the metal content) during 7 days, on reproduc-

tive organs of mature male rats has been studied. The gold

nanoparticles preparation did not affect the testicles and sexual

accessory glands, with exception of the ventral prostate where

morphological signs of inflammation were observed.

Key words: testes, prostate gland, gold nanoparticles, rats.
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Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹2 (52), 2015

ÓÄÊ: 615.348:616-001.17

Î.Ì. Ñåìåíåíêî,

Î.Î. ßêîâëåâà,

Ñ.². Ñåìåíåíêî

Â³ííèöüêèé íàö³îíàëüíèé ìåäè÷íèé

óí³âåðñèòåò ³ì. Ì.². Ïèðîãîâà

ÏÎÐ²ÂÍßËÜÍÀ ÎÖ²ÍÊÀ ÒÅÐÀÏÅÂÒÈ×-
ÍÎÃÎ ÅÔÅÊÒÓ ÐÎÇ×ÈÍ²Â HAES-LX-5%
ÒÀ ËÀÊÒÎÏÐÎÒÅ¯ÍÓ Ç ÑÎÐÁ²ÒÎËÎÌ Â
ÓÌÎÂÀÕ ÎÏ²ÊÎÂÎ¯ ÕÂÎÐÎÁÈ ÇÀ
ÄÈÍÀÌ²ÊÎÞ ÏÎÊÀÇÍÈÊ²Â Á²ÎÅÍÅÐ-
ÃÅÒÈ×ÍÈÕ ÏÐÎÖÅÑ²Â Ó ÍÈÐÊÀÕ

Ðåçþìå. Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, ùî âàæêà îï³êîâà

òðàâìà, ÿêà ïðèçâîäèòü äî ðîçâèòêó îï³êîâîãî øîêó, ñóïðîâîä-

æóºòüñÿ çíà÷íèìè ïîðóøåííÿìè ìåòàáîë³çìó â íèðêàõ. Ñåìèäå-

ííà ³íôóç³éíà òåðàï³ÿ ùóð³â ³ç âàæêîþ òåðì³÷íîþ òðàâìîþ

ðîç÷èíîì ÍÀÅS, òàê ñàìî ÿê ³ Ëàêòîïðîòå¿í ³ç ñîðá³òîëîì

ïðèâîäèëà äî â³äíîâëåííÿ á³îåíåðãåòè÷íèõ ïðîöåñ³â ³ ë³êâ³äóâàëî

ìåòàáîë³÷íèé àöèäîç ó ðå÷îâèí³ íèðîê.

Êëþ÷îâ³ ñëîâà: îï³êîâèé øîê,

³íôóç³éíà òåðàï³ÿ, á³îåíåðãåòè÷í³

ïðîöåñè.

Âñòóï

Â³äîìî, ùî ³øåì³êî-ã³ïîêñè÷íå óðàæåííÿ íåô-
ðîí³â çàâæäè ñóïðîâîäæóº âàæê³ ãëèáîê³ îï³êè.
Ïîðÿä ³ç öèì, ã³ïîêñ³ÿ íèðêîâî¿ ïàðåíõ³ìè º îäíèì
³ç îñíîâíèõ ìåõàí³çì³â ¿¿ ïîøêîäæåííÿ ïðè îï³-
êîâ³é õâîðîá³ (ÎÕ) òà îäí³ºþ ç ³ç íàéá³ëüø ñêëàä-
íèõ ëàíîê äëÿ ìîæëèâî¿ ôàðìàêîëîã³÷íî¿ êîðåêö³¿
òèõ ïàòîô³ç³îëîã³÷íèõ ïðîöåñ³â, ïîøòîâõîì äî ðîç-
âèòêó ÿêèõ âîíà º [4, 6]. Íåãàòèâí³ åôåêòè ã³ïîêñ³¿
íà íåôðîíè ðåàë³çóþòüñÿ ïåðåâàæíî äâîìà øëÿ-
õàìè: âíàñë³äîê ïðÿìîãî âïëèâó íà á³îåíåð-
ãåòè÷íèé àïàðàò êë³òèíè ç ïîðóøåííÿì éîãî
ôóíêö³¿ (á³îåíåðãåòè÷íà ã³ïîêñ³ÿ) òà îïîñåðåä-
êîâàíî çà ðàõóíîê îáìåæåííÿ äîñòàâêè êèñíþ â
êë³òèíó - ìåòàáîë³÷íà ã³ïîêñ³ÿ [7]. Ð³çêå çíèæåííÿ
íàïðóãè êèñíþ â ì³òîõîíäð³ÿõ ïðèçâîäèòü äî íå-
ïîâíîãî îêèñíåííÿ öèòîõðîìîêñèäàçè, ùî âåäå äî
çìåíøåííÿ ïîòîê³â ïðîòîí³â òà åëåêòðîí³â
âçäîâæ äèõàëüíîãî ëàíöþãà, â ðåçóëüòàò³ ÷îãî
ð³çêî ãàëüìóºòüñÿ óòâîðåííÿ ÀÒÔ òà ðîáîòà öèê-
ëó Êðåáñó. Âæå â ïåðø³ õâèëèíè ï³ñëÿ âèíèêíåííÿ
ãîñòðî¿ íèðêîâî¿ ³øåì³¿ âèíèêàº äåô³öèò ìàêðîåð-
ã³÷íèõ ñïîëóê â íåôðîíàõ - ðîçâèâàºòüñÿ á³îåíåð-
ãåòè÷íà ã³ïîêñ³ÿ [3, 8, 9].

Îñòàíí³ á³îõ³ì³÷í³ äîñë³äæåííÿ ìåõàí³çì³â
òêàíèííîãî äèõàííÿ âêàçóþòü íà òîé ôàêò, ùî
íåçàëåæíî â³ä òèïó ã³ïîêñ³¿ çíèæåííÿ åíåðãîçà-
áåçïå÷åííÿ â³äáóâàºòüñÿ âíàñë³äîê ïîðóøåííÿ
ÍÀÄ-çàëåæíîãî ì³òîõîíäð³àëüíîãî êîìïëåêñó
äèõàëüíîãî ëàíöþãà, ÿêèé º íàéá³ëüø ñëàáêîþ
ëàíêîþ äèõàëüíîãî ëàíöþãà ³ ïîøêîäæóºòüñÿ â
ïåðøó ÷åðãó [1, 4]. Íàñë³äêîì òàêèõ çì³í º âòðà-
òà íèðêîâîþ êë³òèíîþ çäàòíîñò³ äî îêèñíåííÿ
ðÿäó åíåðãåòè÷íèõ ñóáñòðàò³â íàâ³òü ïðè ¿õ íàÿâ-
íîñò³ â ñåðåäîâèù³. Òîìó âæå íà ðàíí³õ ñòàä³ÿõ
ã³ïîêñ³¿, ó òîìó ÷èñë³ - íà òë³ íèðêîâî¿ ã³ïîêñ³¿,
ôîðìóºòüñÿ "ñóáñòðàòíèé ãîëîä" [9]. Ïàðàëåëüíå
ç öèì ñòð³ìêå çðîñòàííÿ êîíöåíòðàö³¿ ÀÌÔ ïðèç-

âîäèòü äî àêòèâàö³¿ ïðîòå¿íê³íàçíî¿ ñèñòåìè òà
íàêîïè÷åííÿ ó âíóòð³øíüîêë³òèííîìó ïðîñòîð³
ëàêòàòó, ³îí³â âîäíþ, ñïðèÿþ÷è òèì ñàìèì ôîð-
ìóâàííþ ìåòàáîë³÷íîãî àöèäîçó. Âñå öå ëåæèòü
â îñíîâ³ ôîðìóâàííÿ ìåòàáîë³÷íî¿ ã³ïîêñ³¿ [2, 6].

Ìåòà äîñë³äæåííÿ

Çàâäàííÿì äîñë³äæåííÿ áóëà ïîð³âíÿëüíà îö³í-
êà ³íôóç³éíî¿ òåðàï³¿ ô³ç³îëîã³÷íèì ðîç÷èíîì NàÑl,
ðîç÷èíîì ëàêòîïðîòå¿íó ç ñîðá³òîëîì òà ÍÀÅS-
LX-5% íà ïåðåá³ã á³îåíåðãåòè÷íèõ ïðîöåñ³â ó
íåôðîíàõ íà ðàíí³õ ñòàä³ÿõ îï³êîâî¿ õâîðîáè.

Ìàòåð³àëè ³ ìåòîäè

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ â ãîñòðèé ïå-
ð³îä îï³êîâî¿ õâîðîáè (1-à, 3-ÿ òà 7-à äîáà) áóëè
ïðîâåäåí³ íà 60 á³ëèé ùóðàõ ñàìöÿõ, ìàñîþ 170-
180 ã. Ùóðè áóëè ðîçïîä³ëåí³ íà íàñòóïí³ ãðóïè: ² -
ùóð³, ÿêèì ïðîâîäèëè êàòåòåðèçàö³þ ñòåãíîâî¿
âåíè áåç îï³êó; ²² - ùóð³ ç îï³êîì, ÿêèì ÷åðåç êà-
òåòåð ââîäèëè òðè äîñë³äæóâàíèõ ðîç÷èíè, â äîç³
10 ìë/êã ïðîòÿãîì äåñÿòè õâèëèí êðàïåëüíî, âåñü
òåðì³í ñïîñòåðåæåííÿ. Ïåðøå ââåäåííÿ ðîç÷èí³â
çä³éñíþâàëè ÷åðåç 1 ãîä. ï³ñëÿ ìîäåëþâàííÿ îï³-
êó. Òâàðèí âèâîäèëè ³ç äîñë³ä³â äåêàï³òàö³ºþ íà
òë³ ïðîïîôîëîâîãî íàðêîçó.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, ùî âàæêà
îï³êîâà òðàâìà, ÿêà ïðèçâîäèòü äî ðîçâèòêó îï³-
êîâîãî øîêó, ñóïðîâîäæóºòüñÿ çíà÷íèìè ïîðóøå-
ííÿìè ìåòàáîë³çìó â íèðêàõ. Ó ùóð³â ï³ñëÿ
ìîäåëþâàííÿ ïàòîëîã³¿ çà óìîâ ùîäåííî¿ ³íôóç³¿
ô³ç³îëîã³÷íîãî ðîç÷èíó NàÑl ó íèðêàõ ìàëè ì³ñöå
ãëèáîê³ ðîçëàäè á³îåíåðãåòè÷íèõ ïðîöåñ³â.

Åôåêòèâí³ñòü òåðàï³¿ îö³íþâàëè íà 1; 3; 7-ìó
äîáó ï³ñëÿ ìîäåëþâàííÿ ïàòîëîã³¿ - ñàìå â òåð-
ì³íè, êîëè ñïîñòåð³ãàþòüñÿ íàéá³ëüø âèðàçí³

© Î.Ì. Ñåìåíåíêî, Î.Î. ßêîâëåâà, Ñ.². Ñåìåíåíêî, 2015
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çì³íè â á³îåíåðãåòè÷íèõ ïîêàçíèêàõ íèðîê íà ðàí-
í³õ ñòàä³ÿõ ÎÕ [3, 5].

Ïðîòÿãîì óñüîãî òåðì³íó ñïîñòåðåæåííÿ â³äç-
íà÷àëîñÿ ñòàòèñòè÷íî â³ðîã³äíå çíèæåííÿ ð³âí³â
ÀÒÔ òà ÀÄÔ: â ê³íö³ ïåðøî¿ äîáè ÎÕ ¿õ ð³âåíü
áóâ ìåíøèì â³äíîñíî ³íòàêòíèõ òâàðèí ó ñåðåä-
íüîìó â³äïîâ³äíî íà 62,5 òà 57,1 %. Ïîä³áíà äè-
íàì³êà äîñë³äæóâàíèõ ïîêàçíèê³â, ç òåíäåíö³ºþ
äî ïîñòóïîâîãî çíèæåííÿ, ñïîñòåð³ãàëàñÿ ïðî-
òÿãîì óñ³õ 7-ìè ä³á ñïîñòåðåæåííÿ - íàïðèê³íö³
äîñë³äó âì³ñò ÀÒÔ òà ÀÄÔ â íèðêàõ ùóð³â ç ÎÕ
áóâ â³ðîã³äíî ìåíøèì â³äíîñíî ôîíîâîãî ð³âíÿ â
ñåðåäíüîìó â³äïîâ³äíî íà 66,5 òà 66,0 % (ðèñ.1).
Çàçíà÷åí³ çì³íè â åíåðãåòè÷íèõ ïðîöåñàõ íåô-
ðîí³â â³äáóâàëèñü íà òë³ ï³äâèùåííÿ âì³ñòó
ÀÌÔ. Òàê, â ê³íö³ ïåðøî¿ äîáè ÎÕ ð³âåíü ÀÌÔ
áóâ â³ðîã³äíî âèùèì â³äíîñíî ôîíîâîãî ð³âíÿ â
ñåðåäíüîìó íà 94,4 %, à íà 7-ìó äîáó ñïîñòå-

ðåæåííÿ öåé ïîêàçíèê çá³ëüøèâñÿ ùå ó 1,5 ðàçè
(ðèñ.2). Äåãðàäàö³ÿ åíåðãåòè÷íèõ ðåñóðñ³â ó íèð-
êàõ ùóð³â ç ÎÕ ñóïðîâîäæóâàëàñü àêòèâàö³ºþ
àíàåðîáíîãî ãë³êîë³çó. Ë³êóâàííÿ ùóð³â ³ç ÎÕ ðîç-
÷èíîì ÍÀÅS-LX òàê ñàìî, ÿê ³ ëàêòîïðîòå¿íîì ³ç
ñîðá³òîëîì, ãàëüìóâàëî âèíèêíåííÿ åíåðãîäå-
ô³öèòó â íåôðîíàõ. Êóðñîâå ââåäåííÿ ðîç÷èíó
ÃÅÊ, ñïðè÷èíÿëî çíèæåííÿ äåô³öèòó ñèíòåçó
ÀÒÔ íà 3-þ äîáó äîñë³äó íà 3,5 % òà 7-ó äîáó
äîñë³äó íà 1,5 % ³ ÀÄÔ íà 3-þ äîáó äîñë³äó íà
23,2 % òà 7-ó äîáó äîñë³äó íà 14,28 % íà ôîí³
ñóòòºâîãî çíèæåííÿ ÀÌÔ â ê³íö³ òåðì³íó ñïîñ-
òåðåæåííÿ (â ñåðåäíüîìó íà 122,2 òà 111,1 % â³ä-
ïîâ³äíî) â³äíîñíî êîíòðîëüíèõ ùóð³â, çà ðàõóíîê
àêòèâàö³¿ àåðîáíîãî øëÿõó îêèñëåííÿ (ðèñ. 3).

Ñïîñòåð³ãàëîñÿ äîñòîâ³ðíå ï³äâèùåííÿ íà òë³
îáîõ ðîç÷èí³â ó çàçíà÷åí³ ïåð³îäè ÎÕ ð³âí³â ìà-
ëàòó â ñåðåäíüîìó â³äïîâ³äíî íà 13,8 ³ 29,4 % òà

Ðèñ.1. Äèíàì³êà âì³ñòó ÀÒÔ â íèðêàõ ùóð³â ³ç îï³êîâîþ õâîðîáîþ íà ôîí³ â/â ³íôóç³¿ 0,9 % NaCl,

ëàêòîïðîòå³íó ç ñîðá³òîëîì ³ HAES-LX -5%
Ïðèì³òêà: ÀÒÔ - àäåíîçèíòðèôîñôàò

Ðèñ. 2. Äèíàì³êà âì³ñòó ÀÄÔ ó íèðêàõ ùóð³â ³ç îï³êîâîþ õâîðîáîþ íà ôîí³ â/â ³íôóç³¿ 0,9 % NaCl,

ëàêòîïðîòå³íó ç ñîðá³òîëîì ³ HAES-LX -5%
Ïðèì³òêà: ÀÄÔ - àäåíîçèíäèôîñôàò

Îðèã³íàëüí³ äîñë³äæåííÿ
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17,3 ³ 34,6 %, à òàêîæ ï³ðóâàòó (ìàë. 5) â ñåðåä-
íüîìó â³äïîâ³äíî íà 37,8 ³ 56,6 % òà 43,8 ³ 49,0 %
â³äíîñíî êîíòðîëüíèõ òâàðèí. Ïàðàëåëüíî ç öèì,
³íôóç³ÿ ðîç÷èíó ÍÀÅS-LX, òàê ñàìî ÿê ³ ëàê-
òîïðîòå¿íó ç ñîðá³òîëîì, ñïðèÿëà çíèæåííþ
âì³ñòó ëàêòàòó (â ñåðåäíüîìó íà 140,5 ³ 206,8 %
òà 136,8 ³ 181,5 % â³äïîâ³äíî) ïîð³âíÿíî ç êîíò-
ðîëåì, ùî âêàçóº íà éîãî ïîñèëåíó óòèë³çàö³þ
åíåðãîóòâîðþþ÷èìè ñèñòåìàìè íåôðîí³â íà òë³
äîñë³äæóâàíèõ ðå÷îâèí (ð≤0,05) (ðèñ. 4).

Çà ñïðîìîæí³ñòþ â³äíîâëþâàòè â íèðêàõ ùó-

ð³â ç ÎÕ âì³ñò ÀÒÔ, ÀÌÔ, ï³ðóâàòó ³ ìàëàòó, òà
íîðìàë³çóâàòè ð³âí³ ÀÄÔ ³ ëàêòàòó ³íôóç³ÿ ðîç÷èíó
ÍÀÅS ç³ñòàâëÿëàñü ç ðåôåðåíñ-ïðåïàðàòîì.

Ïðîâåäåíå äîñë³äæåííÿ äîïîìàãàº âèçíà÷èòè
äèôåðåíö³éîâàí³ ïîêàçàííÿ íà îñíîâ³ ð³çíèõ ìå-
õàí³çì³â êîðåêö³¿ ïîðóøåíü ãîìåîñòàçó ïðè îï³-
êîâ³é õâîðîá³. Äîñë³äæåííÿ ã³äðîêñ³åòèëêðîõìàë³â
ïðèâåðòàº óâàãó â ñó÷àñí³é ³íôóç³éí³é òåðàï³¿ ç
òî÷êè çîðó àíàë³çó ¿õ ìåòàáîë³÷íèõ âëàñòèâîñòåé.
Íàéá³ëüø äîâåäåíà ¿õ ñïðîìîæí³ñòü íîðìàë³-
çóâàòè ãåìîäèíàì³êó, ðåîëîã³÷í³ âëàñòèâîñò³ êðîâ³

Ðèñ.3. Äèíàì³êà âì³ñòó ÀÌÔ â íèðêàõ ùóð³â ³ç îï³êîâîþ õâîðîáîþ íà ôîí³ â/â ³íôóç³¿ 0,9 % NaCl,

ëàêòîïðîòå³íó ç ñîðá³òîëîì ³ HAES-LX -5%
Ïðèì³òêà: ÀÌÔ - àäåíîçèíìîíîôîñôàò

Ðèñ.4. Äèíàì³êà âì³ñòó ëàêòàòó â íèðêàõ ùóð³â ³ç îï³êîâîþ õâîðîáîþ íà ôîí³ â/â ³íôóç³¿ 0,9 % NaCl,

ëàêòîïðîòå³íó ç ñîðá³òîëîì ³ HAES-LX -5%
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Ðèñ.5. Äèíàì³êà âì³ñòó ï³ðóâàòó â íèðêàõ ùóð³â ³ç îï³êîâîþ õâîðîáîþ íà ôîí³ â/â ³íôóç³¿ 0,9 % NaCl,

ëàêòîïðîòå³íó ç ñîðá³òîëîì ³ HAES-LX -5%

òà âèêëèêàòè ïðîòèøîêîâ³ åôåêòè. Â òîé æå ÷àñ,
ñàìå âïëèâ íà åíåðãåòè÷íèé ïîòåíö³àë çàëè-
øàºòüñÿ íåç'ÿñîâàíèì. Òîìó ïðîâåäåíå äîñë³ä-
æåííÿ âêàçóº íà ïîçèòèâíèé âïëèâ êîìïëåêñíîãî
ðîç÷èíó íà îñíîâ³ ã³äðîêñ³åòèëêðîõìàëþ ñàìå íà
åíåðãåòè÷íèé ìåòàáîë³çì.
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îæîãîâîãî øîêà, ñîïðîâîæäàåòñÿ çíà÷èòåëüíûìè íàðó-

øåíèÿìè ìåòàáîëèçìà â ïî÷êàõ. Ñåìèäíåâíàÿ èíôóçèîííàÿ

òåðàïèÿ êðûñ ñ òÿæ¸ëîé òåðìè÷åñêîé òðàâìîé ðàñòâîðîì

ÍÀÅS, òàê æå êàê è ëàêòîïðîòåèí ñ ñîðáèòîëîì ïðèâîäèëà ê

âîññòàíîâëåíèþ áèîýíåðãåòè÷åñêèõ ïðîöåññîâ è ëèêâè-

äèðîâàëî ìåòàáîëè÷åñêèé àöèäîç â âåùåñòâå ïî÷åê.

Êëþ÷åâûå ñëîâà: îæîãîâûé øîê, èíôóçèîííàÿ òåðà-

ïèÿ, áèîýíåðãåòè÷åñêèå ïðîöåññû.

COMPARISON OF THERAPEUTIC EFFECT
SOLUTIONS HAES-LX-5% AND LAKTOPROTEYINU

WITH SORBITOL IN CONDITIONS OF BURN
DISEASE CHANGES OF BIOENERGETIC PROCESSES

IN THE KIDNEY

O.M. Semenenko, O.O. Yakovleva, S.². Semenenko

Abstract. The study showed that severe burn injury, which

leads to the development of burn shock, accompanied by

significant metabolic disorders in the kidneys. The seven-day

infusion therapy in rats with severe thermal injury HAES

solution, as well as with sorbitol laktoprotein led to the

restoration of bioenergetic processes and eliminated metabolic

acidosis in the substance of the kidneys.

Key words: burn shock, infusion therapy, bioenergetic

processes.
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óí³âåðñèòåò ³ì. Äàíèëà Ãàëèöüêîãî2

ÐÎËÜ ÌÀÐÃÀÍÖÞ ÏÐÈ ×ÅÐÅÏÍÎ -
ÌÎÇÊÎÂ²É ÒÐÀÂÌ² ËÅÃÊÎÃÎ ²
ÑÅÐÅÄÍÜÎÃÎ ÑÒÓÏÅÍ²Â ÒßÆÊÎÑÒ²

Ðåçþìå. Çà äîïîìîãîþ ìåòîäó àòîìíî - àáñîðáö³éíî¿ ñïåêòðîñ-

êîï³¿ íàìè âèçíà÷åíî âì³ñò ìàðãàíöþ â ñèðîâàòö³ êðîâ³ õâîðèõ iç

÷åðåïíî - ìîçêîâîþ òðàâìîþ (×ÌÒ) ëåãêîãî ³ ñåðåäíüîãî ñòó-

ïåí³â òÿæêîñò³ â ãîñòðîìó ³ ïðîì³æíîìó ïåð³îäàõ. Âñòà-

íîâëåíî, ùî éîãî êîíöåíòðàö³ÿ â³äíîñíî êîíòðîëþ äîñòîâ³ðíî

çðîñòàëà ó õâîðèõ ³ç ñòðóñîì ãîëîâíîãî ìîçêó (ÑÃÌ) íà 1 - 2, 3 -

5, 7 - 10, 14 - 21 äîáó (ð<0,05), íåâ³ðîã³äíî âèñîêîþ çàëèøàëàñÿ

÷åðåç 1 ì³ñÿöü ï³ñëÿ òðàâìè (ð>0,05) òà íå â³äð³çíÿëàñÿ â³ä ãðóïè

ïîð³âíÿííÿ ÷åðåç 3 ì³ñÿö³ ï³ñëÿ òðàâìè (ð>0,05). Ó ïîòåðï³ëèõ ³ç

çàáîºì ãîëîâíîãî ìîçêó ëåãêîãî ñòóïåíÿ (ÇÃÌËÑ) òà ³ç çàáîºì

ãîëîâíîãî ìîçêó ñåðåäíüîãî ñòóïåíÿ (ÇÃÌÑÑ) òÿæêîñò³ ð³âåíü

ìàðãàíöþ áóâ â³ðîã³äíî âèñîêèì íà 1 - 2, 3 - 5, 7 - 10, 14 - 21 äîáè ³

÷åðåç 1 ì³ñÿöü ï³ñëÿ òðàâìè ùîäî êîíòðîëþ (ð<0,05), òà íîðìà-

ë³çóâàâñÿ ÷åðåç 3 ì³ñÿö³ ï³ñëÿ òðàâìè ³ äîñÿãíóâ ð³âíÿ êîíòðîëþ ó

õâîðèõ ³ç ÇÃÌËÑ (ð>0,05), ³ çàëèøèâñÿ íåäîñòîâ³ðíî âèñîêèì

÷åðåç 3 ì³ñÿö³ ï³ñëÿ òðàâìè â³äíîñíî ãðóïè ïîð³âíÿííÿ ó õâîðèõ ³ç

ÇÃÌÑÑ (ð>0,05). Ìè ââàæàºìî, ùî äîñë³äæåííÿ âì³ñòó ì³ê-

ðîåëåìåíò³â, çîêðåìà ìàðãàíöþ, ïîïîâíþþòü ³ ïîãëèáëþþòü

ñó÷àñí³ óÿâëåííÿ ïðî ¿õ ðîëü â îðãàí³çì³, õàðàêòåð ¿õ ïåðåðîç-

ïîä³ëó ïðè ×ÌÒ, ùî ìîæå áóòè îñíîâîþ äëÿ ðîçðîáêè íîâèõ

çàñîá³â ä³àãíîñòèêè ³ ë³êóâàííÿ öèõ õâîðèõ.

Êëþ÷îâ³ ñëîâà: ìàðãàíåöü, ëåãêîãî

³ ñåðåäíüîãî ñòóïåí³â òÿæêîñò³

÷åðåïíî - ìîçêîâà òðàâìà.

Âñòóï

×åðåïíî-ìîçêîâà òðàâìà (×ÌÒ) º âàæëèâîþ
ñóñï³ëüíîþ ïðîáëåìîþ â êîæí³é äåðæàâ³. Öå îáó-
ìîâëåíî ìàñøòàáí³ñòþ ¿¿ ðîçïîâñþäæåíîñò³,
îñîáëèâî ñåðåä îñ³á ïðàöåçäàòíîãî â³êó, âèñîêîþ
ñìåðòí³ñòþ, ïîñò³éíîþ àáî òèì÷àñîâîþ ³íâà-
ë³äí³ñòþ, åêîíîì³÷íîþ îáòÿæëèâ³ñòþ äëÿ ðîäèíè
³ äåðæàâè [3,8].

ßê ïðè÷èíà ñìåðò³ íåéðîòðàâìà ë³äèðóº, çàëè-
øàþ÷è ïîçàäó ñåðöåâî - ñóäèííó ïàòîëîã³þ ³ îí-
êîïàòîëîã³þ, òîìó â³äì³÷àºòüñÿ ñò³éêå çá³ëü-
øåííÿ ñóñï³ëüíî¿ óâàãè äî äîñë³äæåíü ç ö³º¿
ãëîáàëüíî¿ ìåäè÷íî¿ òà ñîö³àëüíî-åêîíîì³÷íî¿
ïðîáëåìè [1].

Ó ñòðóêòóð³ êë³í³÷íèõ ôîðì äîì³íóº ëåãêà ³ ñå-
ðåäíüîãî ñòóïåíÿ òÿæêîñò³ ×ÌÒ. Çàëåæíî â³ä ìå-
õàí³çìó, òÿæêîñò³ ³ âèäó òðàâìè â³äáóâàþòüñÿ
íåîäíàêîâ³ çà ñòóïåíåì ³ ïîøèðåí³ñòþ ïåðâèíí³
ñòðóêòóðíî - ôóíêö³îíàëüí³ óðàæåííÿ ãîëîâíîãî
ìîçêó íà ìîëåêóëÿðíîìó, ñóáêë³òèííîìó, êë³òè-
ííîìó, òêàíèííîìó ³ îðãàííîìó ð³âíÿõ ç ðîçëàäîì
öåíòðàëüíî¿ ðåãóëÿö³¿ âñ³õ ñèñòåì îðãàí³çìó [5, 2,
10, 1]. Ó â³äïîâ³äü íà óðàæåííÿ ìîçêó âèíèêàþòü
âíóòð³øíüî÷åðåïí³ êðîâîâèëèâè, ïîðóøåííÿ ìîç-
êîâîãî êðîâîîá³ãó, ë³êâîðîöèðêóëÿö³¿, ìåòàáîë³çìó,
ôóíêö³îíàëüíî¿ àêòèâíîñò³ ìîçêó ³ ïðîíèêíîñò³

ãåìàòîåíöåôàë³÷íîãî áàð'ºðó [1, 7, 9].
Îñíîâíèìè òåíäåíö³ÿìè â ðîçâèòêó ñó÷àñíî¿

íåéðîòðàâìàòîëîã³¿ º âïðîâàäæåííÿ íîâèõ òåõíî-
ëîã³é íåéðîâ³çóàë³çàö³¿, âèâ÷åííÿ ïàòîãåíåçó ×ÌÒ
ç âèêîðèñòàííÿì ìîëåêóëÿðíî¿ á³îëîã³¿ òà ãåíå-
òèêè, óäîñêîíàëåííÿ ìåòîä³â ³íòåíñèâíî¿ òåðàï³¿ ³
ðåàá³ë³òàö³¿ ïîòåðï³ëèõ íà îñíîâ³ ïðèíöèï³â äîêà-
çîâî¿ ìåäèöèíè [6, 7]. Ïîðÿä ³ç êë³í³÷íèìè îçíà-
êàìè é àíàòîì³÷íîþ òÿæê³ñòþ óðàæåíü ïîòð³áíî
çâàæàòè óâàãó íà á³îìåõàí³êó, ïàòîô³ç³îëîã³÷í³
ìåõàí³çìè ³ ï³äòðèìêó ïðîöåñ³â íåéðîðåãåíåðàö³¿
òà âàñêóëÿðèçàö³¿.

Ìåòà äîñë³äæåííÿ

Âèâ÷èòè çì³íè ð³âíÿ ìàðãàíöþ â ñèðîâàòö³
êðîâ³ ïàö³ºíò³â ó ãîñòðîìó òà ïðîì³æíîìó ïåð³î-
äàõ ïðè ×ÌÒ ëåãêîãî ³ ñåðåäíüîãî ñòóïåí³â òÿæ-
êîñò³.

Ìàòåð³àë ³ ìåòîäè

Ïðîâåäåíî îáñòåæåííÿ 283 õâîðèõ ³ç ëåãêîþ é
ñåðåäíüîãî ñòóïåí³â òÿæêîñò³ ×ÌÒ â ãîñòðîìó ³
ïðîì³æíîìó ïåð³îäàõ. Çàá³ð êðîâ³ õâîðèì çä³éñ-
íþâàëè ç âåíè íàòùå íà 1 - 2, 3 - 5, 7 - 10, 14 - 21
äîáó, ÷åðåç 1 ³ 3 ì³ñÿö³ ï³ñëÿ òðàâìè. Êîíöåíò-
ðàö³þ ìàðãàíöþ â ñèðîâàòö³ êðîâ³ âèçíà÷àëè ìå-
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òîäîì àòîìíî - àáñîðáö³éíî¿ ñïåêòðîñêîï³¿ [4].
Àíàë³ç ïðîá çä³éñíþâàëè çà äîïîìîãîþ ïîð³â-
íÿííÿ ïîêàçíèê³â â ïðîáàõ ³ç ñòàíäàðòíèìè
ïîêàçíèêàìè. Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â
ïðîâîäèëè ç âèêîðèñòàííÿì ìåòîä³â âàð³àö³éíîãî
ðÿäó çà äîïîìîãîþ ïàêåòà êîìï'þòåðíèõ ïðîã-
ðàì. Ð³çíèöþ ðåçóëüòàò³â ââàæàëè äîñòîâ³ðíîþ
ïðè çíà÷åííÿõ ð<0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Äàí³ ïðî êîíöåíòðàö³þ ìàðãàíöþ â ñèðîâàòö³
êðîâ³ õâîðèõ ³ç ×ÌÒ òà çäîðîâèõ îñ³á íàâåäåí³ â
òàáëèö³.

ßê ñâ³ä÷àòü äàí³ òàáëèö³, êîíöåíòðàö³ÿ ìàð-
ãàíöþ â³äíîñíî êîíòðîëþ äîñòîâ³ðíî çðîñòàëà ó
õâîðèõ ³ç ÑÃÌ íà 1 - 2, 3 - 5, 7 - 10, 14 - 21 äîáó
(ð<0,05), à ïîò³ì çàëèøàëàñü íåâ³ðîã³äíî âèñîêîþ
÷åðåç 1 ì³ñÿöü (ð>0,05), òà íå â³äð³çíÿëàñü ÷åðåç
3 ì³ñÿö³ ï³ñëÿ òðàâìè (ð>0,05) â³ä ãðóïè ïîð³â-
íÿííÿ. Ó ïîòåðï³ëèõ ³ç ÇÃÌËÑ òà ÇÃÌÑÑ òÿæ-
êîñò³ ð³âåíü ìàðãàíöþ áóâ â³ðîã³äíî âèùèì íà 1 -
2, 3 - 5, 7 - 10, 14 - 21 äîáè ³ ÷åðåç 1 ì³ñÿöü ï³ñëÿ

òðàâìè â³äíîñíî êîíòðîëþ (ð<0,05). Íîð-
ìàë³çóâàâñÿ íà 3 ì³ñÿöü ï³ñëÿ òðàâìè ó õâîðèõ ³ç
ÇÃÌËÑ (ð>0,05) òà çàëèøèâñÿ íåäîñòîâ³ðíî
âèñîêèì â³äíîñíî ãðóïè êîíòðîëþ ó õâîðèõ ³ç
ÇÃÌÑÑ (ð>0,05). Íàéâèùèìè ïîêàçíèêè âì³ñòó
ìàðãàíöþ â ñèðîâàòö³ êðîâ³ õâîðèõ óñ³õ äîñë³ä-
æóâàíèõ ãðóï ñïîñòåð³ãàëèñÿ íà 3 - 5 äîáó ³ ïî-
÷àëè ³ñòîòíî çíèæóâàòèñü ÷åðåç 1 ì³ñÿöü ï³ñëÿ
òðàâìè. Íàéíèæ÷îþ êîíöåíòðàö³ÿ ìàðãàíöþ â
ñèðîâàòö³ êðîâ³ â³äì³÷àëàñü ó õâîðèõ ³ç ÑÃÌ, à
íàéâèùîþ áóëà â ãðóï³ õâîðèõ ³ç ÇÃÌÑÑ. Àíà-
ë³çóþ÷è âì³ñò ìàðãàíöþ ó õâîðèõ ç ×ÌÒ ëåãêîãî
³ ñåðåäíüîãî ñòóïåí³â òÿæêîñò³ ïîäîáîâî ì³æ äîñ-
ë³äæóâàíèìè ãðóïàìè, ìè âèÿâèëè äîñòîâ³ðí³
ð³çíèö³ éîãî ïîêàçíèê³â íà 1 - 2, 3 - 5, 7 - 10, 14 - 21
äîáè ³ ÷åðåç 1 ì³ñÿöü ï³ñëÿ òðàâìè â îñ³á ³ç ÑÃÌ
³ ÇÃÌËÑ (ð1<0,05). Â³ðîã³äíîþ ð³çíèöÿ ð³âíÿ ìàð-
ãàíöþ â ñèðîâàòö³ êðîâ³ âèÿâèëèñÿ â îñ³á ³ç ÑÃÌ
òà ÇÃÌÑÑ ïðîòÿãîì âñüîãî ïåð³îäó ñïîñòå-
ðåæåííÿ (ð2<0,05). Ó õâîðèõ ³ç ÇÃÌËÑ ³ ÇÃÌÑÑ
âì³ñò ìàðãàíöþ â ñèðîâàòö³ êðîâ³ íà 1 - 2 ³ 7 - 10
äîáè íå â³äð³çíÿâñÿ (ð>0,05), à íà 3 - 5, 14 - 21

Òàáëèöÿ

Êîíöåíòðàö³ÿ ìàðãàíöþ (ìêìîëü/ë) ó õâîðèõ ³ç ×ÌÒ ëåãêîãî ³ ñåðåäíüîãî ñòóïåí³â

òÿæêîñò³ â ãîñòðîìó òà ïðîì³æíîìó ïåð³îäàõ ³ â çäîðîâèõ îñ³á

Марганець, мкмоль/л Групи 

хворих 
1 – 2 доба 

M ± m 

3 – 5 доба 

M ± m 

7 – 10 доба 

M ± m 

14 – 21 

доба 
M ± m 

через 1 

міс. 
M ± m 

через 3 міс. 

M ± m 

СГМ 1,846±0,008 

р<0,05 

р1<0,05 

1,979±0,005 

р<0,05 

р1<0,05 

1,869±0,004 

р<0,05 

р1<0,05 

1,775±0,002 

р<0,05 

р1<0,05 

1,729±0,006 

р>0,05 

р1<0,05 

1,671±0,002 

р>0,05 

р1>0,05 

ЗГМЛС 1,892±0,006 

р<0,05 

р2<0,05 

2,002±0,005 

р<0,05 

р
2<0,05 

1,906±0,0025 

р<0,05 

р
2<0,05 

1,809±0,004 

р<0,05 

р2<0,05 

1,754±0,005 

р<0,05 

р
2<0,05 

1,667±0,003 

р>0,05 

р
2<0,05 

ЗГМСС 1,8945±0,014
р<0,05 
р3>0,05 

2,041±0,011 
р<0,05 
р3<0,05 

1,922±0,009 
р<0,05 
р3>0,05 

1,899±0,010 
р<0,05 
р3<0,05 

1,788±0,010 
р<0,05 
р3<0,05 

1,704±0,0098 
р>0,05 
р3<0,05 

Контроль-
на група 

1,616 ± 0,067 
 

р<0,05 по відношенню рівня контролю; р
1
<0,05 у хворих із СГМ по відношенню до ЗГМЛС; р

2
<0,05 

у хворих із СГМ по відношенню до ЗГМСС; р
3
<0,05 у хворих із ЗГМЛС по відношенню до ЗГМСС. 

 äîáè, ÷åðåç 1 ³ 3 ì³ñÿö³ ï³ñëÿ òðàâìè â³í áóâ â³ðî-
ã³äíî âèùèì (ð3<0,05) ó õâîðèõ ³ç ÇÃÌÑÑ.

Òàêèì ÷èíîì, îòðèìàí³ íàìè äàí³ ïîêàçóþòü,
ùî íàðîñòàííÿ òÿæêîñò³ ×ÌÒ ñóïðîâîäæóºòüñÿ
çá³ëüøåííÿì êîíöåíòðàö³¿ ìàðãàíöþ â êðîâ³ õâî-
ðèõ ³ ÷èì òÿæ÷à òðàâìà, òèì òðèâàë³øå ö³ çì³íè
óòðèìóþòüñÿ. Âêàçàíå äàº ï³äñòàâè ñòâåðä-
æóâàòè, ùî ×ÌÒ ñóïðîâîäæóºòüñÿ âèðàæåíèìè
ïîðóøåííÿìè îáì³íó ìàðãàíöþ, ÿê³ ìîæóòü
íîñèòè ÿê êîìïåíñàòîðíèé, òàê ³ ïàòîãåíåòè÷íèé
õàðàêòåð.

Âèñíîâêè

1. Êîíöåíòðàö³ÿ ìàðãàíöþ â ñèðîâàòö³ êðîâ³
õâîðèõ ç ×ÌÒ ïåðåâèùóº éîãî ð³âåíü ïîð³âíÿíî ç
êîíòðîëåì.

2. Íàðîñòàííÿ ñòóïåíÿ òÿæêîñò³ ×ÌÒ ñóïðî-
âîäæóºòüñÿ ïàðàëåëüíèì ï³äâèùåííÿì ð³âíÿ ìàð-
ãàíöþ â ñèðîâàòö³ êðîâ³ õâîðèõ.

3. Äîñë³äæåííÿ âì³ñòó ìàðãàíöþ â êðîâ³ õâî-
ðèõ ç ×ÌÒ ïîïîâíþþòü ³ ïîãëèáëþþòü ñó÷àñí³
óÿâëåííÿ ïðî éîãî ðîëü â îðãàí³çì³, ùî ìîæå áóòè
îñíîâîþ äëÿ ðîçðîáêè íîâèõ çàñîá³â ä³àãíîñòèêè
³ ë³êóâàííÿ öèõ õâîðèõ.



187

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ó ïåðñïåêòèâ³ ïëàíóºòüñÿ îïòèì³çóâàòè ë³êó-
âàëüí³ ïðîãðàìè äëÿ õâîðèõ ç ×ÌÒ ëåãêîãî ³
ñåðåäíüîãî ñòóïåí³â òÿæêîñò³ ç óðàõóâàííÿì
âèçíà÷åííÿ âì³ñòó ì³êðîåëåìåíò³â â ñèðîâàòö³
êðîâ³, à òàêîæ äîñë³äèòè ÷è ³ñíóº çâ'ÿçîê ì³æ â³ä-
äàëåíèìè íàñë³äêàìè òðàâìè, çì³íîþ ì³êðîåëå-
ìåíòíîãî ãîìåîñòàçó ³ ðîçâèòêîì íåéðîäå-
ãåíåðàòèâíèõ çàõâîðþâàíü. Ïðîäîâæèòè âèâ÷å-
ííÿ ïàòî- ³ ñàíîãåíåòè÷íèõ ìåõàí³çì³â ôîðìó-
âàííÿ àäàïòàö³éíèõ, çàõèñíèõ ³ êîìïåíñàòîðíèõ
ìåõàí³çì³â ïðè ×ÌÒ ð³çíîãî ñòóïåíÿ òÿæêîñò³.
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ÐÎËÜ ÌÀÐÃÀÍÖÀ ÏÐÈ ×ÅÐÅÏÍÎ - ÌÎÇÃÎÂÎÉ
ÒÐÀÂÌÅ ËÅÃÊÎÉ È ÑÐÅÄÍÅÉ ÑÒÅÏÅÍÈ ÒßÆÅÑÒÈ

Ì.Ã. Ñåì÷èøèí, Á.Â. Çàäîðîæíàÿ

Ðåçþìå. Ñ ïîìîùüþ ìåòîäà àòîìíî - àáñîðáöèîííîé

ñïåêòðîñêîïèè íàìè îïðåäåëåíî ñîäåðæèìîå ìàðãàíöà â

ñûâîðîòêå êðîâè áîëüíûõ ñ ÷åðåïíî - ìîçãîâîé òðàâìîé

(×ÌÒ) ëåãêîé è ñðåäíåé ñòåïåíè òÿæåñòè â îñòðîì è

ïðîìåæóòî÷íîì ïåðèîäàõ. Óñòàíîâëåíî, ÷òî åãî êîíöåíò-

ðàöèÿ îòíîñèòåëüíî êîíòðîëÿ äîñòîâåðíî óâåëè÷èâàëàñü ó

áîëüíûõ ñ ñîòðÿñåíèåì ãîëîâíîãî ìîçãà (ÑÃÌ) íà 1 - 2, 3 - 5,

7 - 10, 14 - 21 ñóòêè (ð<0,05), íåâåðîÿòíî âûñîêîé îñòàâàëàñü

÷åðåç 1 ìåñÿö ïîñëå òðàâìû (ð>0,05) è íå îòëè÷àëàñü îò

ãðóïïû ñðàâíåíèÿ ÷åðåç 3 ìåñÿöà ïîñëå òðàâìû (ð>0,05). Ó

ïîòåðïåâøèõ ñ óøèáîì ãîëîâíîãî ìîçãà ëåãêîé ñòåïåíè

(ÓÃÌËÑ) è ñ óøèáîì ãîëîâíîãî ìîçãà ñðåäíåé ñòåïåíè

(ÓÃÌÑÑ) òÿæåñòè óðîâåíü ìàðãàíöà áûë âåðîÿòíî âûñî-

êèì íà 1 - 2, 3 - 5, 7 - 10, 14 - 21 ñóòêè, ÷åðåç 1 ìåñÿö ïîñëå

òðàâìû îòíîñèòåëüíî êîíòðîëÿ (ð<0,05), íîðìàëèçîâàëñÿ

÷åðåç 3 ìåñÿöà ïîñëå òðàâìû è äîñòèãíóë óðîâíÿ êîíò-

ðîëüíîé ãðóïïû ó áîëüíûõ ñ ÓÃÌËÑ (ð>0,05), òà îñòàëñÿ

íåäîñòîâåðíî âûñîêèì ÷åðåç 3 ìåñÿöà ïîñëå òðàâìû îòíî-

ñèòåëüíî ãðóïïû ñðàâíåíèÿ ó áîëüíûõ ñ ÓÃÌÑÑ (ð>0,05).

Ìû ïðåäïîëàãàåì, ÷òî èññëåäîâàíèå óðîâíÿ ìèêðîýëå-

ìåíòîâ, â ÷àñòíîñòè ìàðãàíöà, äîïîëíèò è óãëóáèò ñîâ-

ðåìåííûå ïðåäñòàâëåíèÿ îá èõ ðîëè â îðãàíèçìå, õàðàêòåðå

èõ ïåðåðàñïðåäåëåíèÿ ïðè ×ÌÒ, ÷òî ìîæåò áûòü îñíîâîé

äëÿ ðàçðàáîòêè íîâûõ ñðåäñòâ äèàãíîñòèêè è ëå÷åíèÿ ýòèõ

áîëüíûõ.

Êëþ÷åâûå ñëîâà: ìàðãàíåö, ëåãêàÿ è ñðåäíåé ñòåïåíè

òÿæåñòè ÷åðåïíî - ìîçãîâàÿ òðàâìà.

THE ROLE OF MANGANESE IN THE
CRANIOCEREBRAL TRAUMA OF MILD AND

MODERATE SEVERITY

M.G.Semchyshyn1, B.V. Zadorozhna2

The purpose. To study contents of manganese changes in

the blood serum in patients with the craniocerebral trauma of

mild and moderate severity in acute and intermediate periods.

Methods. By means of atomic - absorptive spectroscopy

the contents of manganese in the blood serum of 283 patients

during acute and intermediate periods of a mild and moderate

severity in case of the brain injury was determined. Investigated

the 20 healthy persons who constituted a control group were

examined.

Results. Changes in of manganese concentration we showed

in the table. We established that the level of  manganese relative

to control reliabley increased in the patients with brain

concussion on the 1 - 2, 3 - 5, 7 - 10, 14 - 21 days (p<0,05) and

did not differ from group comparison in 3 months after the

trauma (p>0,05). In patients with cerebral contusion of mild

severity and cerebral contusion of moderate severity the level of

manganese was probably higher on the 1 - 2, 3 - 5, 7 - 10, 14 -

21 days and in 1 month after the trauma relatively to control

(p<0,05) and normalized 3 months after the trauma and

achieved the control level in patients with cerebral contusion of

a mild severity and in patients with cerebral contusion of

moderate severity (p>0,05).

Field of application. Neurology.

Conclusion. We suppose, that investigations of microele-

ments contents, in particular manganese, deepen up-to-date

ideas about their role in the organism, characterof their redis-

tribution at craniocerebral trauma, that may be the basis for

working out modern means of diagnostics and treatment of such

these patients.

Key words: manganese, mild and moderate severity of the

brain injury.
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Íàö³îíàëüíà ìåäè÷íà àêàäåì³ÿ

ï³ñëÿäèïëîìíî¿ îñâ³òè ³ìåí³

Ï.Ë. Øóïèêà

ÊË²Í²×ÍÅ ÇÍÀ×ÅÍÍß ÂÈÇÍÀ×ÅÍÍß

ÏÀÐÀÌÅÒÐ²Â ÐÅÒÈÊÓËÎÖÈÒ²Â

Ðåçþìå. Ó ñòàòò³ ïðåäñòàâëåíî äàí³ ïðî ìîðôîëîã³þ òà

ô³ç³îëîã³þ ðåòèêóëîöèò³â. Îïèñàíî ìåòîäè âèçíà÷åííÿ ê³ëüê³ñíèõ

³ ÿê³ñíèõ ïàðàìåòð³â ðåòèêóëîöèò³â, çîêðåìà çà äîïîìîãîþ

ãåìàòîëîã³÷íèõ àíàë³çàòîð³â, à òàêîæ ¿õ êë³í³÷íå çíà÷åííÿ.

Êëþ÷îâ³ ñëîâà: ðåòèêóëîöèòè,

ðåòèêóëîöèòàðí³ ïàðàìåòðè,

êë³í³÷íå çíà÷åííÿ.

Àêòóàëüí³ñòü

Çàãàëüíîêë³í³÷í³ ìåòîäè äîñë³äæåííÿ ïåðèôå-
ðè÷íî¿ êðîâ³ ïîñ³äàþòü âàæëèâå ì³ñöå â ä³àãíîñ-
òèö³ òà ìîí³òîðèíãó ë³êóâàííÿ ãåìàòîëîã³÷íèõ
çàõâîðþâàíü. Äî âàæëèâèõ ïîêàçíèê³â ïåðèôå-
ðè÷íî¿ êðîâ³ íàëåæèòü âèçíà÷åííÿ ê³ëüê³ñíèõ ³
ÿê³ñíèõ õàðàêòåðèñòèê ðåòèêóëîöèò³â.

Ìåòà ðîáîòè:

Ñèñòåìàòèçóâàòè òà óçàãàëüíèòè äàí³ ë³òå-
ðàòóðè ïðî ä³àãíîñòè÷íå çíà÷åííÿ çì³í ïàðà-
ìåòð³â ðåòèêóëîöèò³â.

Îñíîâíà ÷àñòèíà

Ðåòèêóëîöèòè - öå ìîëîä³ åðèòðîöèòè, â ÿêèõ
ïðè ñóïðàâ³òàëüíîìó ôàðáóâàíí³ âèÿâëÿºòüñÿ
ðåòèêóëîô³ëàìåíòîçíà ñóáñòàíö³ÿ [1]. Ñóáñòàíö³ÿ
ðåòèêóëîöèò³â ÿâëÿº ñîáîþ àãðåãàòè ç ì³òîõîíä-
ð³é, ðèáîñîì, çàëèøê³â åíäîïëàçìàòè÷íîãî ðåòè-
êóëóìó òà ³íøèõ îðãàíåë, ÿê³ íàÿâí³ â ðåòè-
êóëîöèò³. Ó ì³ðó äîçð³âàííÿ ðåòèêóëîöèò³â îçíà-
÷åíà ñóáñòàíö³ÿ âèçíà÷àºòüñÿ ó âèãëÿä³ êëóáê³â,
çåðíèñòîñò³, ñ³òî÷êè àáî îêðåìèõ ïèëèíîê. À òà-
êîæ, äîçð³âàþ÷è, ê³ëüê³ñòü ñ³ò÷àñòî¿ ñóáñòàíö³¿ â
ðåòèêóëîöèòàõ çìåíøóºòüñÿ [2].

×àñ äîçð³âàííÿ ðåòèêóëîöèò³â ñòàíîâèòü 4,5
äíÿ, ç íèõ ïðîòÿãîì 3 äí³â âîíè äîçð³âàþòü ó
ïåðèôåðè÷íî¿ êðîâ³ [1]. Á³ëüø³ñòü ðåòèêóëîöèò³â
ïðîâîäÿòü â ê³ñòêîâîìó ìîçêó 1-2 äí³ ïåðåä âè-
õîäîì â ñèñòåìíó öèðêóëÿö³þ. Âèéøîâøè â öèð-
êóëÿö³þ, äå âîíè ñòàíîâëÿòü 1-2% ñåðåä åðèòðî-
öèò³â, ðåòèêóëîöèòè â ïîäàëüøîìó äîçð³âàþòü
ïðîòÿãîì 1-2 äí³â, ïåðåòâîðþþ÷èñü íà íîðìîöèò
[3].

Íåçâàæàþ÷è íà â³äñóòí³ñòü ÿäðà, ìåòàáîë³çì
ó öèõ êë³òèíàõ çàëèøàºòüñÿ àêòèâíèì. Ó íèõ
âèÿâëÿþòü âíóòð³øíüîêë³òèíí³ ñòðóêòóðè, ïîâ'ÿ-
çàí³ ç ñèíòåçîì á³ëê³â (ì³òîõîíäð³¿, ðèáîñîìè, àïà-
ðàò Ãîëüäæ³). Áàãàòî ôåðìåíò³â (ï³ðóâàòê³íàçà,
ãëþêîçî-6-ôîñôàòäåã³äðîãåíàçà, êàòàëàçà òà ³í.)
ïðèñóòí³ â ðåòèêóëîöèòàõ ó á³ëüø³é êîíöåíòðàö³¿,
í³æ ó çð³ëèõ åðèòðîöèòàõ. Ïåðåáóâàþ÷è â ê³ñò-
êîâîìó ìîçêó, ðåòèêóëîöèòè çäàòí³ ñèíòåçóâàòè
ãåìîãëîá³í. Îäíî÷àñíî â ðåòèêóëîöèòàõ ³ñíóº

àíàåðîáíèé ãë³êîë³ç. Âîíè ì³ñòÿòü ò³ æ ïîâåðõíåâ³
àíòèãåíí³ ñòðóêòóðè, ùî ³ åðèòðîöèòè (ãë³êîôîðèí
À, ãðóïîâ³ àíòèãåíè). Ðåòèêóëîöèòè çäàòí³ àä-
ñîðáóâàòè ìîëåêóëè çàë³çà çà äîïîìîãîþ ðåöåï-
òîð³â äî òðàíñôåðèíó, ù³ëüí³ñòü ÿêèõ çíèæóºòüñÿ
â ì³ðó äîçð³âàííÿ êë³òèíè [1]. Ó ïðîöåñ³ ïîäàëü-
øîãî äîçð³âàííÿ êë³òèí â³äáóâàºòüñÿ çíèêíåííÿ
ïîë³ðèáîñîì òà åêçîöèòîç ì³òîõîíäð³é, ùî ïðîÿâ-
ëÿºòüñÿ çìåíøåííÿì ê³ëüêîñò³ ðåòèêóëîô³ëà-
ìåíòîçíîãî ìàòåð³àëó. Íà ê³íöåâ³é ñòàä³¿ ðåòèêó-
ëîöèò âòðà÷àº çäàòí³ñòü äî óòèë³çàö³¿ êèñíþ äëÿ
ñèíòåçó ÀÒÔ ³ ñèíòåçóâàòè ãåìîãëîá³í [4].

Ñåðåäí³é îáñÿã ðåòèêóëîöèò³â íà 24-35% á³ëü-
øå åðèòðîöèò³â (101-128 ôë), à êîíöåíòðàö³ÿ ãå-
ìîãëîá³íó â íèõ íèæ÷à, í³æ ó çð³ëîìó åðèòðîöèò³,
ùî ïîÿñíþº ïîÿâó ã³ïîõðîìíèõ ìàêðîöèò³â ó
ïåðèôåðè÷íî¿ êðîâ³ ïðè ñòàíàõ, ùî ñóïðîâîä-
æóþòüñÿ ðåòèêóëîöèòîçîì [4].

Çàëåæíî â³ä ñòóïåíÿ çð³ëîñò³ âèä³ëÿþòü 5 ãðóï
ðåòèêóëîöèò³â [4, 5, 6]:

- 0 ãðóïà - åðèòðîêàð³îöèòè ç ãóñòîþ ðåòèêóëî-
ô³ëàìåíòîçíîþ ñ³òêîþ â öåíòð³ (îêñèô³ëüíèé íîð-
ìîöèò);

 - I ãðóïà - ðåòèêóëîöèòè ç ãðóáîþ êóëÿñòîþ
ñ³òêîþ â öåíòð³;

 - II ãðóïà - ðåòèêóëîöèòè ç ìåíø ãóñòîþ ñ³ò-
êîþ, ïîøèðåíîþ ïî âñ³é öèòîïëàçì³;

- III ãðóïà - êë³òèíè ç îáðèâêàìè ðåòèêóëîô³ëà-
ìåíòîçíî¿ ñ³òêè â ð³çíèõ ä³ëÿíêàõ öèòîïëàçìè;

- IV ãðóïà - ðåòèêóëîöèòè ç ïîîäèíîêèìè íèò-
êàìè àáî ãðàíóëàìè ðåòèêóëîô³ëàìåíòîçíî¿ ñ³òêè
â îêðåìèõ ä³ëÿíêàõ öèòîïëàçìè.

Ó íîðì³ â ïåðèôåðè÷í³é êðîâ³ âèÿâëÿþòüñÿ
ðåòèêóëîöèòè III-IV ãðóï (áëèçüêî 61% ðåòè-
êóëîöèò³â íàëåæàòü äî IV ãðóïè, 32% - äî III, 7%
- äî II ³ ëèøå áëèçüêî 0,1% - äî I ãðóïè). Ë³âå
çðóøåííÿ ðåòèêóëîöèò³â â á³ê íåçð³ëèõ êë³òèí (0-I-
II ãðóïè) íà ôîí³ ðåòèêóëîöèòîçó ñïîñòåð³ãàºòüñÿ
ïðè àêòèâàö³¿ åðèòðîïîåçó [4].

Ðåãóëÿö³ÿ åðèòðîïîåçó, ó òîìó ÷èñë³ ³ øâèä-
ê³ñòü äîçð³âàííÿ ðåòèêóëîöèò³â, çä³éñíþºòüñÿ
åðèòðîïîåòèíîì (ÅÏÎ) [1]. Ïðè âèñîê³é øâèä-
êîñò³ åðèòðîïîåçó ê³ñòêîâèé ìîçîê âèâ³ëüíÿº â
êðîâ ÿäðîâì³ñí³ ïîïåðåäíèêè åðèòðîöèò³â. Ó â³ä-

© Ë.². Ñåðã³ºíêî, 2015



189

ïîâ³äü íà ã³ïîêñ³þ ï³äâèùóºòüñÿ ïðîäóêö³ÿ ÅÏÎ,
ùî ïðèçâîäèòü äî ïîñèëåííÿ åðèòðîïîåçó ç
ã³ïåðïëàç³ºþ åðèòðî¿äíîãî ïàðîñòêà (ïåðåâàæàííÿ
ïîïåðåäíèê³â åðèòðîöèò³â íàä ïîïåðåäíèêàìè
ëåéêîöèò³â). Çíèæåíà øâèäê³ñòü óòâîðåííÿ ðåòè-
êóëîöèò³â ìîæå ñâ³ä÷èòè ïðî íååôåêòèâíèé åðèò-
ðîïîåç, ïðè ÿêîìó ðóéíóâàííÿ ïîïåðåäíèê³â åðèò-
ðîöèò³â â ê³ñòêîâîìó ìîçêó â³äáóâàºòüñÿ øâèä-
øå, í³æ âèâ³ëüíåííÿ â êðîâ, àáî ïðî ³íô³ëüòðàö³þ
ê³ñòêîâîãî ìîçêó ïóõëèííèìè ÷è àíîìàëüíèìè
êë³òèíàìè. Çíèæåííÿ ÷èñëà ðåòèêóëîöèò³â â³äç-
íà÷àºòüñÿ òàêîæ ïðè àïëàñòè÷íèõ ñòàíàõ, äëÿ
ÿêèõ õàðàêòåðíå çíèæåííÿ ïðîäóêö³¿ ëåéêîöèò³â ³
åðèòðîöèò³â. Ó áóäü-ÿêîìó âèïàäêó ïðîäóêö³ÿ
ðåòèêóëîöèò³â º íàéá³ëüø âàæëèâèì ïîêàçíèêîì
ôóíêö³îíàëüíîãî ñòàíó ê³ñòêîâîãî ìîçêó [7].
Çá³ëüøåííÿ âì³ñòó ðåòèêóëîöèò³â â êðîâ³ ñâ³ä÷èòü
ïðî ïðèñêîðåííÿ åðèòðîïîåçó, ùî íàéá³ëüø õàðàê-
òåðíî äëÿ ãåìîë³òè÷íèõ àíåì³é [3].

Ó äîðîñëî¿ ëþäèíè ì³ñòèòüñÿ â³ä 2 äî 10 ðåòè-
êóëîöèò³â íà 1000 åðèòðîöèò³â (30-70õ109/ë) [1, 8].
Ê³ëüê³ñòü ðåòèêóëîöèò³â ó êðîâ³ çíà÷íîþ ì³ðîþ
çàëåæèòü â³ä â³êó òà³ ñòàò³ ïàö³ºíòà. Ó æ³íîê
âì³ñò ðåòèêóëîöèò³â á³ëüø âèñîêèé, í³æ ó ÷îëî-
â³ê³â. Ó íîâîíàðîäæåíèõ ó ïóïîâèíí³é êðîâ³ ¿õ
ê³ëüê³ñòü êîëèâàºòüñÿ â ìåæàõ 20-60% [9, 10].
×èñëî ðåòèêóëîöèò³â â êðîâ³ â³äîáðàæàº ðåãåíå-
ðàòèâí³ âëàñòèâîñò³ ê³ñòêîâîãî ìîçêó. Çá³ëüøåííÿ
÷èñëà ðåòèêóëîöèò³â ñïîñòåð³ãàºòüñÿ ïðè ïîñèëå-
íîìó êðîâîòâîðåíí³, à çíèæåííÿ - ïðè ïðèãí³÷åíí³
ðåãåíåðàòîðíî¿ ôóíêö³¿ ê³ñòêîâîãî ìîçêó.

Ï³äâèùåííÿ ê³ëüêîñò³ ðåòèêóëîöèò³â ìîæëèâå
ïðè ãåìîë³òè÷íèõ àíåì³ÿõ, îñîáëèâî â ïåð³îä êðè-
çó (ê³ëüêîñò³ ðåòèêóëîöèò³â ìîæå ï³äâèùóâàòèñÿ
äî 20-30% ³ á³ëüøå); íà ôîí³ ë³êóâàííÿ ö³àíîêîáà-
ëàì³íîì Â

12
-äåô³öèòíî¿ àíåì³¿ (ðåòèêóëîöèòàðíèé

êðèç íà 5-9-é äåíü ë³êóâàííÿ); íà 3-5-é äåíü ë³êó-
âàííÿ çàë³çîäåô³öèòíî¿ àíåì³¿ çà äîïîìîãîþ ïà-
ðàíòåðàëüíîãî ââåäåííÿ ïðåïàðàò³â çàë³çà; íà 3-5-
é äåíü ï³ñëÿ êðîâîâòðàòè (ðåòèêóëîöèòàðíèé
êðèç); ãîñòð³é íåñòà÷³ Î

2
, òàëàñåì³¿, ìàëÿð³¿ [5, 8,

9].
Çíèæåííÿ ê³ëüêîñò³ ðåòèêóëîöèò³â ìîæëèâî ïðè

à- òà ã³ïîïëàñòè÷íèõ àíåì³ÿõ, íåë³êîâàí³é Â
12

-äå-
ô³öèòí³é àíåì³¿, ìåòàñòàçàõ íîâîóòâîðåíü ó ê³ñò-
êàõ, àóòî³ìóííèõ çàõâîðþâàííÿõ ñèñòåìè êðîâîò-
âîðåííÿ, àëêîãîë³çì³, ì³êñåäåì³, çàõâîðþâàííÿõ
íèðîê [5, 8, 9].

Ðåòèêóëîöèòè íå ìîæëèâî ðîçð³çíèòè ï³ñëÿ
çâè÷àéíîãî ôàðáóâàííÿ äëÿ ï³äðàõóíêó ëåéêîöè-
òàðíî¿ ôîðìóëè, ïðîòå ìîæóòü áóòè âèÿâëåí³ ï³ñëÿ
ïðèæèòòºâîãî ôàðáóâàííÿ êë³òèí áðèëüÿíò-êðè-
çèë-ñèí³ì àáî íîâèì ìåòèëåíîâèì ñèí³ì [11] ³ç
ïîäàëüøîþ ì³êðîñêîï³ºþ ìàçê³â çà ìåòîäîì
Ôîí³î: ïðè öüîìó ïðîâîäèòüñÿ ï³äðàõóíîê êë³òèí

çåëåíóâàòî-áëàêèòíîãî êîëüîðó ç ô³îëåòîâî-ñè-
íüîþ âíóòð³øíüîêë³òèííîþ çåðíèñòîþ ñóáñòàí-
ö³ºþ â 1000 åðèòðîöèò³â [12]. Ñóïðàâ³òàëüíå ôàð-
áóâàííÿ ìîæíà çä³éñíþâàòè äåê³ëüêîìà ñïîñî-
áàìè. Ïåðøèé - öå ôàðáóâàííÿ íà ñêë³, êîëè ìà-
çîê êðîâ³ íàíîñÿòü íà òîíêèé ìàçîê ôàðáè ³
âèòðèìóþòü ó âîëîã³é êàìåð³ 3-5 õâ. Äðóãèé -
ôàðáóâàííÿ â ïðîá³ðö³, ïðè öüîìó ê³ëüêà êðàïåëü
êðîâ³ çì³øóþòü ç ð³âíèì îá'ºìîì 1% ðîç÷èíó
áðèëüÿíòîâîãî êðåàçèëîâîãî ñèíüîãî ó ô³ç³îëî-
ã³÷íîìó ðîç÷èí³, âèòðèìóþòü 20-30 õâ., ïîò³ì ãî-
òóþòü ìàçêè [12].

Íà ñó÷àñíîìó åòàï³ âñå á³ëüøå óâàãè ïðè-
ä³ëÿºòüñÿ àâòîìàòèçîâàíîìó àíàë³çó ðåòèêóëî-
öèò³â, ÿêèé â³äð³çíÿºòüñÿ á³ëüøîþ òî÷í³ñòþ (äîñ-
ë³äæóþòüñÿ 30 000 ³ á³ëüøå åðèòðîöèò³â) òà â³äò-
âîðþâàí³ñòþ (êîåô³ö³ºíò âàð³àö³¿ ñòàíîâèòü áëèçü-
êî 6%), í³æ ðó÷íèé ìåòîä, çàáåçïå÷óº ìîæ-
ëèâ³ñòü îòðèìàííÿ íîâèõ ïîêàçíèê³â, ùî îö³-
íþþòü ñòóï³íü çð³ëîñò³ ðåòèêóëîöèò³â ³ç âèì³ðþ-
âàííÿ â íèõ âì³ñòó ÐÍÊ. Â³äïîâ³äíî äî äàíèõ ðÿ-
äó àâòîð³â, ÿê³ ïðîâîäèëè ñï³âñòàâëåííÿ êîåô³ö³ºí-
òà âàð³àö³¿ ïðè ïîð³âíÿíí³ àâòîìàòèçîâàíîãî ³
ðó÷íîãî ìåòîä³â, ïîêàçàíî, ùî ó ïàö³ºíò³â ³ç
ðåòèêóëîöèòîçîì áëèçüêî 9% êîåô³ö³ºíò âàð³àö³¿
äëÿ àâòîìàòèçîâàíîãî ìåòîäó ñòàíîâèâ 5,8%,
äëÿ ðó÷íîãî ìåòîäó - 27,2% [4].

Ó çâ'ÿçêó ç ïîÿâîþ âèñîêîòåõíîëîã³÷íèõ ãåìà-
òîëîã³÷íèõ àíàë³çàòîð³â ñòàëî ìîæëèâèì îòðèìó-
âàòè, íå ò³ëüêè êëàñè÷í³, àëå é äîäàòêîâ³ ³íôîð-
ìàòèâí³ ðåòèêóëîöèòàðí³ ïàðàìåòðè [2, 4, 5, 12,
13].

Êëàñè÷í³ ïàðàìåòðè ðåòèêóëîöèò³â:

 - RET% - â³äíîñíà ê³ëüê³ñòü ðåòèêóëîöèò³â
(%);

-RET# - àáñîëþòíà ê³ëüê³ñòü ðåòèêóëîöèò³â
(õ109/ë).

Ðåòèêóëîöèòîïåí³ÿ - ³íäèêàòîð ïðèãí³÷åííÿ
åðèòðîïîåçó. À íîðìàë³çàö³ÿ àáñîëþòíî¿ ê³ëüêîñò³
ðåòèêóëîöèò³â º ïîêàçíèêîì â³äíîâëåííÿ ïðîë³-
ôåðàòèâíî¿ àêòèâíîñò³ åðèòðîêàð³îöèò³â.

Ðåòèêóëîöèòîç ³ç ð³çêèì çá³ëüøåííÿì ôðàêö³¿
íåçð³ëèõ ðåòèêóëîöèò³â íà ôîí³ àêòèâíîãî åðèòðî-
ïîåçó â³äîáðàæàº ï³äâèùåíó ðåãåíåðàòîðíó çäàò-
í³ñòü ê³ñòêîâîãî ìîçêó. Ðåòèêóëîöèòîç, ùî òðèâàº,
ìîæå ñâ³ä÷èòè ïðî êðîâîòå÷ó, ùî ïðîäîâæóºòüñÿ.

Õèáíå ï³äâèùåííÿ äàíèõ ïàðàìåòð³â ñïîñòå-
ð³ãàºòüñÿ ïðè íàÿâíîñò³ âêëþ÷åíü â åðèòðîöèòàõ
(ò³ëüöÿ Æîëë³, ìàëÿð³éí³ ïàðàçèòè), âèñîêîìó
ëåéêîöèòîç³, àíîìàëüíèõ ôîðìàõ ãåìîãëîá³íó,
ã³ïåðòðîìáîöèòîç³, íàÿâíîñò³ ã³ãàíòñüêèõ ôîðì
òðîìáîöèò³â.

Îá'ºìí³ ïàðàìåòðè ðåòèêóëîöèò³â:

-MCVR (Mean Cell Volume Reticulocytes) -
ñåðåäí³é îá'ºì ðåòèêóëîöèò³â (ôë);

Îðèã³íàëüí³ äîñë³äæåííÿ
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- MSRV (Mean Sphered Reticulocyte Volume) -
ñåðåäí³é îá'ºì ñôåðè÷íèõ ðåòèêóëîöèò³â (ôë).

Îá'ºìí³ ïîêàçíèêè ðåòèêóëîöèò³â ìîæóòü âèêî-
ðèñòîâóâàòèñÿ â ä³àãíîñòèö³ çàë³çîäåô³öèòíî¿ àíå-
ì³¿, ìîí³òîðèíãó â³äïîâ³ä³ íà òåðàï³þ çàë³çîâ-
ì³ñíèìè ïðåïàðàòàìè, ôîë³ºâîþ êèñëîòîþ, â³òà-
ì³íîì Â

12
.

Íèçüêèé îá'ºì ðåòèêóëîöèò³â ïîÿñíþº ïîÿâó
ì³êðîöèò³â ó ïåðèôåðè÷í³é êðîâ³.

Çì³íà MSRV ó ñïîðòñìåí³â âêàçóº íà çëîâæè-
âàííÿ ïðåïàðàòàìè, ùî ñòèìóëþþòü åðèòðîïîåç.

Ïîêàçíèêè, ùî õàðàêòåðèçóþòü ñòóï³íü çð³-
ëîñò³ ðåòèêóëîöèò³â:

-LFR% - ïîïóëÿö³ÿ ìàëèõ çð³ëèõ RET (87-99
%);

 -MFR% - ïîïóëÿö³ÿ ñåðåäí³õ RET (2-12 %);
-HFR% - ïîïóëÿö³ÿ âåëèêèõ íåçð³ëèõ RET (1-2

%).
MFR+HFR âèçíà÷àºòüñÿ ÿê ôðàêö³ÿ íåçð³ëèõ

ðåòèêóëîöèò³â - IRF (Immature Reticulocyte Frac-
tion) (2-14%).

Ïàðàìåòð IRF ìîæå ñëóãóâàòè ³íäèêàòîðîì
àêòèâíîñò³ åðèòðîïîåçó. Çá³ëüøåííÿ IRF ñâ³ä÷èòü
ïðî ïðèñêîðåíèé âèêèä íåçð³ëèõ êë³òèí ç ê³ñò-
êîâîãî ìîçêó. À òàêîæ ï³äâèùóºòüñÿ çíà÷íî
ðàí³øå (ÿê ïðàâèëî, íà 2 äí³), í³æ RET%, ³ ìîæå
ñëóãóâàòè íàéá³ëüø ÷óòëèâèì ìàðêåðîì ó ìîí³-
òîðèíãó çà ñòàíîì åðèòðîïîåòè÷íî¿ àêòèâíîñò³
ê³ñòêîâîãî ìîçêó òà åôåêòèâíîñò³ ë³êóâàííÿ â³òà-
ì³íîì Â

12
, ôîë³ºâîþ êèñëîòîþ ïðåïàðàòàìè

çàë³çà ³ ÅÏÎ [10].
Çð³ë³ ðåòèêóëîöèòè âòðà÷àþòü ÐÍÊ â ïðîöåñ³

äîçð³âàííÿ â åðèòðîöèòè â ñåðåäíüîìó ïðîòÿãîì
24 ãîä. Ïðè ïîñèëåíí³ åðèòðîïîåçó òà ïðîäóêö³¿
ÅÏÎ íèðêàìè ç ê³ñòêîâîãî ìîçêó íàäõîäÿòü ó
öèðêóëÿö³þ íåçð³ë³ ðåòèêóëîöèòè, ïðè öüîìó ïå-
ð³îä äîçð³âàííÿ ¿õ ó êðîâ³ ïîäîâæóºòüñÿ ³ ñòàíî-
âèòü â³ä 1,5 äî 2,5 äí³â. Ïîÿâà íåçð³ëèõ ðåòèêó-
ëîöèò³â ó êðîâ³ â³äïîâ³äàº ÿâèùó ïîë³õðîìàç³¿
åðèòðîöèò³â ó ïîôàðáîâàíîìó ìàçêó êðîâ³ [4]. Ö³
ô³ç³îëîã³÷í³ îñîáëèâîñò³ ðåòèêóëîöèò³â áåðóòüñÿ
äî óâàãè ïðè ðîçðàõóíêó ïðèëàäàìè ðåòèêó-
ëîöèòàðíèõ ³íäåêñ³â.

Ðåòèêóëîöèòàðí³ ³íäåêñè:
-CRC (Corrected Reticulocyte Count) - ñêîðè-

ãîâàíèé ï³äðàõóíîê ðåòèêóëîöèò³â;
-RPI (Reticulocyte production index) - ³íäåêñ

ïðîäóêö³¿ ðåòèêóëîöèò³â.
Ó ðàç³ çì³íè ò³ëüêè ãåìàòîêðèòó ðîçðàõî-

âóºòüñÿ CRC çà ôîðìóëîþ:
                                     ,  äå

Ht - ãåìàòîêðèò ïàö³ºíòà;
RET% - ê³ëüê³ñòü ðåòèêóëîöèò³â (%) â êðîâ³

ïðè äàíîìó ãåìàòîêðèò³;

45,0
(%)

Ht
RETCRC ×=

0,45 - ³äåàëüíèé ãåìàòîêðèò.
ßêùî ó ïàö³ºíòà îäíî÷àñíî ç íèçüêèì ãåìà-

òîêðèòîì (Ht) ó ïåðèôåðè÷í³é êðîâ³ ïðèñóòí³ íåç-
ð³ë³ ðåòèêóëîöèòè (MFR ³ HFR), òî ðîçðàõîâóºòüñÿ
RPI çà ôîðìóëîþ:

Ïàðàìåòð RPI øèðîêî âàð³þº çàëåæíî â³ä ñòó-
ïåíÿ òÿæêîñò³ àíåì³¿, ïðîäóêö³¿ ÅÏÎ òà ³íøèõ ôàê-
òîð³â. Çíèæåííÿ äàíîãî ³íäåêñó ìåíøå 2,0 âêàçóº
íà íèçüêó ïðîë³ôåðàòèâíó àêòèâí³ñòü åðèòðîêà-
ð³îöèò³â.

RPI ðîçðàõîâóºòüñÿ ïðè âèðàæåí³é àíåì³¿ òà/
àáî âèñîêîìó ðåòèêóëîöèòîç³, ïðè ÿêèõ, ÿê ïðà-
âèëî, ñåêðåö³ÿ ÅÏÎ ï³äâèùåíà. Ó ïàö³ºíò³â ç ïî-
ì³ðíî âèðàæåíîþ àíåì³ºþ àáî íèçüêèì âì³ñòîì
ðåòèêóëîöèò³â âàæëèâî â³äçíà÷èòè íàÿâí³ñòü àáî
â³äñóòí³ñòü ïîë³õðîìàç³¿ â ïîôàðáîâàíîìó ìàçêó.
Òàê, ïîë³õðîìàç³ÿ íå ñïîñòåð³ãàºòüñÿ ó á³ëüøîñò³
õâîðèõ ³ç àíåì³ºþ õðîí³÷íèõ çàõâîðþâàíü, ïðè
ÿêèõ ð³âåíü ïðîäóêö³¿ ÅÏÎ çíèæåíèé ³, íàâïàêè,
ïðè íåäîñòàòíîñò³ ê³ñòêîâîãî ìîçêó òà íèçüêîìó
âì³ñò³ ðåòèêóëîöèò³â íàÿâí³ñòü ïîë³õðîìàç³¿ â³äîá-
ðàæàº àêòèâíó ñåêðåö³þ ÅÏÎ [4].

Ðîçðàõóíîê îçíà÷åíèõ ³íäåêñ³â äîçâîëÿº íàäà-
òè ïðàâèëüíó îö³íêó õàðàêòåðó åðèòðîïîåçó, à
îòæå - âèáðàòè àäåêâàòíó ïðîãðàìó ë³êóâàííÿ
ïàö³ºíò³â.

Íàéá³ëüø ïîøèðåíèì ìåòîäîì àâòîìàòèçî-
âàíîãî àíàë³çó ðåòèêóëîöèò³â º ìåòîä ïðîòî÷íî¿
öèòîìåòð³¿. Ó ð³çíèõ àíàë³çàòîðàõ âèêîðèñòî-
âóþòüñÿ ð³çí³ ðåàãåíòè ³ ïðèíöèï âèì³ðþâàííÿ
ðåòèêóëîöèò³â. Íà ï³äñòàâ³ ïðèíöèïó ïðîòî÷íî¿
öèòîôëþîðèìåòð³¿ â ðåòèêóëîöèòàðíîìó êàíàë³
ãåìàòîëîã³÷íîãî àíàë³çàòîðà ñòàº ìîæëèâèì äè-
ôåðåíö³þâàòè ðåòèêóëîöèòè, ùî ôëóîðåñö³þþòü
â³ä åðèòðîöèò³â, ùî íå ôëóîðåñö³þþòü (íåãà-
òèâíèõ) [4].

Çà ³íòåíñèâí³ñòþ âêëþ÷åííÿ ïîë³ìåòèíà, ùî
çàëåæèòü â³ä âì³ñòó ÐÍÊ â êë³òèí³, ðåòèêóëîöèòè
ïîä³ëÿþòü çà ñòóïåíåì çð³ëîñò³ íà òðè ïîïóëÿö³¿:
ðåòèêóëîöèòè ç íèçüêîþ, ñåðåäíüîþ ³ âèñîêîþ
ôëþîðåñöåíö³ºþ. Ðåçóëüòàòè â³äîáðàæàþòüñÿ ó
âèãëÿä³ ñêàòåðîãðàìè ðåòèêóëîöèòàðíîãî (RET)
êàíàëó. Ñèí³é êëàñòåð â³äïîâ³äàº åðèòðîöèòàì
(RBC), ô³îëåòîâèé - çð³ëèì Ðåòèêóëîöèòè (LFR),
÷åðâîíèé - ôðàêö³¿ íåçð³ëèõ ðåòèêóëîöèò³â (MFR +
HFR) ³ç ñåðåäíüîþ (MFR) ³ âèñîêîþ (HFR)
ôëþîðåñöåíö³ºþ. Íèæí³é áëàêèòíèé êëàñòåð
ñêëàäàþòü òðîìáîöèòè (PLT) (ðèñ. 1) [4].

Äëÿ îòðèìàííÿ äîñòîâ³ðíèõ ðåçóëüòàò³â àâòî-
ìàòèçîâàíîãî äîñë³äæåííÿ ðåòèêóëîöèò³â îïòè-
ìàëüí³ òåðì³íè çáåð³ãàííÿ ïðîá êðîâ³ ïðè ê³ì-
íàòí³é òåìïåðàòóð³ íå ïîâèíí³ ïåðåâèùóâàòè 6

кровівRETциркуляціїдні

Ht
RETRPI

×

×=

45,0
(%)
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ãîä. ï³ñëÿ âçÿòòÿ. Ïðè çáåð³ãàíí³ ïðîá êðîâ³ â õî-
ëîäèëüíèêó ö³ òåðì³íè çá³ëüøóþòüñÿ äî 48 ãîä.
Ïðè çáåð³ãàíí³ êðîâ³ â õîëîäèëüíèêó âñ³ ïîêàçíèêè
ðåòèêóëîöèò³â ïðàêòè÷íî íå çì³íþþòüñÿ ïðîòÿ-
ãîì 48 ãîä. Â óìîâàõ çáåð³ãàííÿ êðîâ³ ïðè ê³ìíàò-
í³é òåìïåðàòóð³ ïðîòÿãîì 2 ä³á ñïîñòåð³ãàºòüñÿ
òåíäåíö³ÿ äî çíèæåííÿ â³äíîñíî¿ ³ àáñîëþòíî¿
ê³ëüêîñò³ ðåòèêóëîöèò³â. Ïîêàçíèêè îá'ºìó êë³òèí
çìåíøóþòüñÿ ç 24-î¿ äî 48-î¿ ãîäèíè çáåð³ãàííÿ, à
ôðàêö³ÿ íåçð³ëèõ ðåòèêóëîöèò³â ³ ê³ëüê³ñòü íåçð³-
ëèõ ðåòèêóëîöèò³â çíèæóþòüñÿ â ïðîì³æêó ç 6-î¿
äî 24-î¿ ãîäèíè çáåð³ãàííÿ [4].

Âèñíîâêè

Äîñë³äæåííÿ ïàðàìåòð³â ðåòèêóëîöèò³â ó êë³-
í³÷í³é ïðàêòèö³ äóæå âàæëèâî ³ íåîáõ³äíî äëÿ:

-îö³íêè àêòèâíîñò³ åðèòðîïîåçó ïðè ñòàíàõ, ùî
ñóïðîâîäæóþòüñÿ ãåìîë³çîì àáî êðîâîâòðàòîþ;

-äåòåêö³¿ ïîðóøåííÿ ðåãåíåðàòîðíîé çäàòíîñò³
ê³ñòêîâîãî ìîçêó ïðè äåô³öèò³ çàë³çà, â³òàì³í³â
B
12

, Â
6
, ôîëàò³â, ì³ä³ òà ìîí³òîðèíãó â³äïîâ³äíî¿

òåðàï³¿;
-îö³íêè ñòàíó åðèòðîïîåçó íà ôîí³ ë³êóâàííÿ

ÅÏÎ;
-îö³íêè çäàòíîñò³ ê³ñòêîâîãî ìîçêó äî ðåãå-

íåðàö³¿ ï³ñëÿ öèòîòîêñè÷íî¿ òåðàï³¿ òà òðàíñï-
ëàíòàö³¿ ê³ñòêîâîãî ìîçêó;

-îö³íêè â³äíîâëåííÿ ñèíòåçó ÅÏÎ ï³ñëÿ
òðàíñïëàíòàö³¿ íèðêè;

-äîï³íãîâîãî êîíòðîëþ ó ñïîðòñìåí³â (ïðèéîì
ÅÏÎ).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Áóäóòü ïðîäîâæåí³ ïîøóêè â íàì³÷åíîìó íàó-
êîâîìó íàïðÿìêó.
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Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû äàííûå î ìîðôîëîãèè è

ôèçèîëîãèè ðåòèêóëîöèòîâ. Îïèñàíû ìåòîäû îïðåäåëåíèÿ
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Ëüâ³âñüêèé íàö³îíàëüíèé ìåäè÷íèé

óí³âåðñèòåò ³ìåí³ Äàíèëà Ãàëèöüêîãî

×È ÂÀÐÒÎ ÐÎÇÖ²ÍÞÂÀÒÈ ÅÍÒÅÐÎÁ²ÎÇ

ßÊ ²ÍÂÀÇ²Þ, ÙÎ ÏÅÐÅÄÀªÒÜÑß

ÑÒÀÒÅÂÈÌ ØËßÕÎÌ?

Ðåçþìå. Çáåðåæåííÿ ðåïðîäóêòèâíîãî çäîðîâ'ÿ æ³íêè òà

íàðîäæåííÿ çäîðîâèõ ä³òåé - îäíå ç ñòðàòåã³÷íèõ ïèòàíü

íàö³îíàëüíî¿ áåçïåêè äåðæàâè. Âðàõîâóþ÷è çíà÷íå çðîñòàííÿ

³íôåêö³é, ùî ïåðåäàþòüñÿ ñòàòåâèì øëÿõîì, ó òîìó ÷èñë³ Â²Ë òà

ãåïàòèò³â, íåäîîö³íåíèìè çàëèøàþòüñÿ â ïðàêòèö³ àêóøåð-

ã³íåêîëîãà ãëèñòÿí³ ³íâàç³¿. Ïàðàçèòóâàííÿ ãîñòðèê³â ìîæå

ïðèçâîäèòè äî çàïàëüíèõ ïðîöåñ³â îðãàí³â ñå÷îñòàòåâî¿ ñèñ-

òåìè, âèêèäí³â, áåçïë³ääÿ òðóáíîãî ³ ïåðèòîíåàëüíîãî ´åíåçó. Ó

ë³òåðàòóð³ ïðåäñòàâëåíî ôåêàëüíî-îðàëüíèé øëÿõ çàðàæåííÿ

åíòåðîá³îçîì. Â îñòàíí³ äåñÿòèë³òòÿ, ç ìàñîâîþ ïîïóëÿðèçàö³ºþ

ñåêñó ïî òåëåáà÷åííþ, â ðåêëàì³, â³ëüíèì äîñòóïîì äî ³íòåðíåòó,

òóðèñòè÷íèìè ïî¿çäêàìè äî Òà¿ëàíäó òà ³íøèõ åêçîòè÷íèõ êðà¿í,

çðîñòàº ³íòåðåñ ïàð äî îðàëüíîãî ³ àíàëüíîãî ñåêñó.

Êëþ÷îâ³ ñëîâà: åíòåðîá³îç, æ³íêè,

ñòàòåâèé øëÿõ ïåðåäà÷³.

Âñòóï

Çà îñòàíí³ äåñÿòèë³òòÿ â³äáóâàºòüñÿ ð³çêà ïî-
ïóëÿðèçàö³ÿ òà äîñòóïí³ñòü ñåêñó ïî òåëåáà÷å-
ííþ, ðåêëàì³, âíàñë³äîê â³ëüíîãî äîñòóïó äî
³íòåðíåòó, òóðèñòè÷íèõ ïî¿çäîê, ùî ñïðè÷èíÿº
çðîñòàííÿ ³íòåðåñó ïàð äî éîãî ð³çíèõ âèä³â. Âðà-
õîâóþ÷è çíà÷íó ÷àñòîòó ðîñòó ³íôåêö³é, ùî
ïåðåäàþòüñÿ ñòàòåâèì øëÿõîì, ó òîìó ÷èñë³ Â²Ë
³ ãåïàòèò³â, íåäîîö³íåíèìè ó ïðàêòèö³ ë³êàð³â ð³ç-
íèõ ñïåö³àëüíîñòåé (àêóøåð-ã³íåêîëîã³â, ñåêñî-
ïàòîëîã³â, óðîëîã³â, àíäðîëîã³â) çàëèøàþòüñÿ
ãëèñòí³ ³íâàç³¿. Ñë³ä â³äçíà÷èòè, ùî åíòåðîá³îç,
àñêàðèäîç ³ òîêñîêàðîç º íàéá³ëüø ïîøèðåíèìè
ïàðàçèòàðíèìè ³íâàç³ÿìè ñåðåä íàñåëåííÿ ïëà-
íåòè [1, 2].

ßéöÿ ïàðàçèò³â, ÿê ³ ñàì³ ïàðàçèòè, ïðè ïîïà-
äàíí³ â îðãàíè ñå÷îñòàòåâî¿ ñèñòåìè æ³íêè âèñ-
òóïàþòü ÷óæîð³äíèìè ò³ëàìè, ³ òàêèì ÷èíîì âèê-
ëèêàþòü åíäîãåííó ³íòîêñèêàö³þ îðãàí³çìó [1, 4],
àëåðã³÷í³ ïðîÿâè, ã³ïîâ³òàì³íîç, ïðèãí³÷óþòü ³ìó-
ííó â³äïîâ³äü. Çíèæåííÿ íåñïåöèô³÷íî¿ ðå-
çèñòåíòíîñò³ îðãàí³çìó ñïðèÿº çðîñòàííþ çàõâî-
ðþâàíîñò³ â³ðóñíèìè ³ áàêòåð³àëüíèìè ³íôåêö³ÿìè
íèæí³õ â³ää³ë³â ñå÷îñòàòåâî¿ ñèñòåìè, º ôàê-
òîðàìè ðîçâèòêó òà àãðåñ³¿ óìîâíî ïàòîãåííî¿
ôëîðè, îñîáëèâî Esherichia colli, Enterococcus
faecalis, Gardnerella vaginalis, Candida albicans.
Ïðè öüîìó â³äáóâàºòüñÿ ïðèãí³÷åííÿ ðîñòó áàçî-
âèõ êîëîí³çàö³éíîðåçèñòåíòíèõ ì³êðîîðãàí³çì³â
ï³õâè - Lactobacillus jensenii, L. reuteri òà L. Vagi-
nalis [3].

Îñíîâíèì øëÿõîì ïåðåäà÷³ åíòåðîá³îçó ââà-
æàºòüñÿ ôåêàëüíî - îðàëüíèé øëÿõ. Îäíàê ïðè
öüîìó íåäîîö³íåíèì º ïåðåäà÷à ÿºöü ãîñòðèê³â ï³ä
÷àñ ñòàòåâîãî àêòó, ùî º îäíèì ç ôàêòîð³â ðåöè-
äèâó ³íô³êóâàííÿ òà ðîçâèòêó ÷èñåëüíèõ ïàòîëîã³é.

Ìåòà äîñë³äæåííÿ

Âèâ÷èòè ñòàòåâèé øëÿõ ïåðåäà÷³ ãîñòðèê³â òà
âèçíà÷åííÿ çì³íè ì³êðîá³îöåíîçó ï³õâè çà óìîâ
ïàðàçèòàðíîãî óðàæåííÿ.

Ìàòåð³àë ³ ìåòîäè

Ïðîâåäåíå àíêåòóâàííÿ òà îáñòåæåííÿ ïà-
ö³ºíòîê (n=70) â³êîì â³ä 16 äî 45 ðîê³â ³ç âèÿâ-
ëåíèì ïàðàçèòàðíèì óðàæåííÿì Enterobius vermi-
cularis âðàõîâóþ÷è ð³çíîâèäí³ñòü ñòàòåâîãî æèò-
òÿ. Ó ñòàòåâèõ ïàðòíåð³â âèçíà÷àëè ÿéöÿ ãëèñò³â ó
êàë³ òà ïðîâîäèëè ç³øêð³á íà ãîñòðèêè.

Ïàö³ºíòè áóëè ðîçïîä³ëåí³ íà äâ³ ãðóïè, âðàõî-
âóþ÷è ñï³ëüíå ïðîæèâàííÿ ç³ ñòàòåâèì ïàðòíå-
ðîì. Ó ïåðøó ãðóïó áóëè âêëþ÷åí³ 46 ïàö³ºíòîê,
ÿê³ áóëè îäðóæåí³ àáî ñï³ëüíî ïðîæèâàëè ç ñòà-
òåâèì ïàðòíåðîì. Äî äðóãî¿ ãðóïè óâ³éøëè 24 ìî-
ëîä³ æ³íêè, ÿê³ ñï³ëüíî íå ïðîæèâàëè ç³ ñòàòåâèì
ïàðòíåðîì. Öå áóëî çóìîâëåíî âèêëþ÷åííÿì ïî-
áóòîâîãî øëÿõó ïåðåäà÷³ ³íâàç³é, ³ ïîð³âíÿííÿ
îòðèìàíèõ ðåçóëüòàò³â ì³æ ãðóïàìè. Óñ³ ïàö³ºíòêè
ïðîéøëè ã³íåêîëîã³÷íå îáñòåæåííÿ, ç³ ñòàíäàðò-
íèì áàêòåð³îñêîï³÷íèì ³ öèòîëîã³÷íèì äîñë³ä-
æåííÿì ìàçê³â, êîëüïîñêîïîâèé îãëÿä, óëüòðàçâó-
êîâó ä³àãíîñòèêó îðãàí³â ìàëîãî òàçó. Âðàõîâóþ÷è
÷àñò³ ðåöèäèâí³ êîëüï³òè ³ âóëüâîâàã³í³òè ïðè
åíòåðîá³îç³ ó âèä³ëåííÿõ ç ï³õâè ïàö³ºíòîê áóëî
ïðîâåäåíî áàêòåð³îëîã³÷íå äîñë³äæåííÿ ç îö³íêîþ
÷óòëèâîñò³ ì³êðîôëîðè äî ìåäè÷íèõ ïðåïàðàò³â
òà âèçíà÷åííÿ íàÿâíîñò³ Ureaplasma urealyticum,
Mycoplasma hominis and genitalium, Chlamydia
trachomatis (ó ëàáîðàòîð³¿ "Sinevo").

Àíêåòè âêëþ÷àëè çàïèòàííÿ ùîäî ñï³ëüíîãî
ïðîæèâàííÿ ç³ ñòàòåâèì ïàðòíåðîì, ïîïåðåäí³
îáñòåæåííÿ íà ãåëüì³íòè, ïðîô³ëàêòè÷íå çàñòî-
ñóâàííÿ àíòèãåëüì³íòíèõ ïðåïàðàò³â, âèêî-
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ðèñòàííÿ ð³çíèõ âèä³â ñòàòåâîãî æèòòÿ, íàÿâí³ñòü
÷àñòèõ äèñêîìôîðòíèõ ïðîÿâ³â çàïàëüíèõ çàõâî-
ðþâàíü çîâí³øí³õ ñòàòåâèõ îðãàí³â.

Îòðèìàí³ ðåçóëüòàòè îáðîáëåí³ ñòàòèñòè÷íî ç
âèçíà÷åííÿì P (%) - â³äñîòêîâî¿ ÷àñòêè ïàðà-
ìåòðà, ùî âèçíà÷àºòüñÿ ³ç çàãàëüíî¿ âèá³ðêè.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Àíàë³ç àíêåòóâàííÿ ïàö³ºíòîê äâîõ ãðóï ùîäî
ïîïåðåäí³õ îáñòåæåíü êàëó íà ãåëüì³íòè ³ ïðî-
ô³ëàêòè÷íîãî çàñòîñóâàííÿ àíòèãåëüì³íòíèõ ïðå-
ïàðàò³â çíà÷íî â³äð³çíÿâñÿ. 35% æ³íîê ² ãðóïè, ÿê³
ìàëè ä³òåé, ïðîâîäèëè íåðåãóëÿðíå âèêîðèñòàííÿ
ïðîòèãëèñíèõ ìåäè÷íèõ çàñîá³â, ùî áóëî çíà÷íî
á³ëüøå ïîð³âíÿíî ç ïàö³ºíòêàìè ²² ãðóïè - 20%.
Îáñòåæåííÿ êàëó íà ÿéöÿ ãëèñò ïðîõîäèëè ò³ëüêè
3 ïàö³ºíòêè ²² ãðóïè, çà ðåêîìåíäàö³ÿìè äåð-
ìàòîëîãà (12,5%). Ó ïàö³ºíòîê îáîõ ãðóï ðåöèäè-
âóþ÷³ çàïàëüí³ çàõâîðþâàííÿ îðãàí³â æ³íî÷î¿ ñòà-
òåâî¿ ñèñòåìè ñïîñòåð³ãàëèñÿ ïðàêòè÷íî îäíàêîâî
36 ³ 42%, â³äïîâ³äíî, ² ³ ²² ãðóï. ×àñòîòà âèÿâëå-
ííÿ åíòåðîá³îçó â ñòàòåâèõ ïàðòíåð³â îáîõ ãðóï
ñòàíîâèëà 58-69% ³ ò³ëüêè ó 20% ç íèõ ïðîÿâëÿ-
ëàñÿ êë³í³÷íèìè ïðîÿâàìè.

Ïðè ã³íåêîëîã³÷íîìó îáñòåæåíí³ ãîñòðèê³â
âèÿâëÿëè ó ð³çíèõ â³ää³ëàõ ïåðèàíàëüíî¿ çîíè, ó
ï³õâ³ íà ïîâåðõí³ ñëèçîâî¿ îáîëîíêè ìàòêè (ðèñ.).

Ðåçóëüòàòè àíêåòóâàííÿ âèÿâèëè íàñòóïí³
îñîáëèâîñò³ àêòèâíîñò³ ñòàòåâîãî æèòòÿ ïàö³ºí-
òîê. Íåçâàæàþ÷è íà ñï³ëüí³ñòü ïðîæèâàííÿ ³
êðàòí³ñòü ñòàòåâîãî æèòòÿ îðàëüíèé ñåêñ áóâ
çâè÷íèì ó 72-84% ïàð ³ç âèÿâëåíèìè ïàðàçè-
òàðíèìè ³íâàç³ÿìè. Àíàëüíèé ñåêñ çàñòîñîâóâàëè
21 - 35% ïàð â³äïîâ³äíî ² ³ ²² ãðóï. Ð³çíîâèäí³ñòü
ñòàòåâîãî æèòòÿ áóëà á³ëüøîþ ó ïàö³ºíòîê ²² ãðó-
ïè.

Ïðè àíàë³ç³ ðåçóëüòàò³â áàêòåð³îëîã³÷íîãî äîñ-
ë³äæåííÿ ó æ³íîê ² ãðóïè ÷àñòîòà âèÿâëåííÿ
Ureaplasma urealyticum â³äçíà÷åíà ó 26% æ³íîê,
Mycoplasma hominies - ó 8,7% òà Chlamydia tracho-
matis - ó 2 % ç 46 îáñòåæåíèõ. Ó ïàö³ºíòîê ²² ãðó-
ïè Ureaplasma urealyticum âèÿâëåíà ó 33%
ïàö³ºíòîê. Äàí³ ³íôåêö³¿ âèÿâëÿëè íà òë³ âèðà-
æåíîãî ³ ïîì³ðíîãî äèñá³îçó ï³õâè ó 50 (71 %)
îáñòåæåíèõ æ³íîê ç íàÿâí³ñòþ Mycoplasma
hominis òà Ureaplasma urealyticum ó òèòð³ 104 ³
á³ëüøå ÊÓÎ / ìë. Ïàö³ºíòêè ñêàðæèëèñÿ íà
õàðàêòåðí³ çíà÷í³ ãîìîãåíí³ âèä³ëåííÿ ìîëî÷íîãî
êîëüîðó ç ð³çêèì íåïðèºìíèì çàïàõîì ³ç ï³õâè,
äèñêîìôîðò ó ä³ëÿíö³ çîâí³øí³õ ñòàòåâèõ îðãàí³â.

Îö³íþþ÷è ñòàí ì³êðîá³îöåíîçó ï³õâè ïàö³ºíòîê
³ç ïàðàçèòàðíèì óðàæåííÿì âàðòî â³äì³òèòè, ùî
ó 44% ïàö³ºíòîê áóëî ä³àãíîñòîâàíî äåêîìïåí-
ñîâàíèé äèñá³îç ï³õâè, ùî ïðîÿâëÿâñÿ ð³çêèì

Ðèñ. Enterobius vermicularis â ïåðèàíàëüí³é çîí³ (À) òà íà ïîâåðõí³ ñëèçîâî¿ øèéêè ìàòêè (Á) ï³ä ÷àñ

ã³íåêîëîã³÷íîãî îãëÿäó

À Á

çìåíøåííÿì (äî ïîâíî¿ â³äñóòíîñò³) øòàì³â Lac-
tobacillus spp. òà çá³ëüøåííÿì ê³ëüêîñò³ âèä³ëåíèõ
óìîâíî-ïàòîãåííèõ ³ ïàòîãåííèõ ì³êðîîðãàí³çì³â
äî 107 - 1011 ÊÓÎ/ìë ïðè çðîñòàíí³ ê³ëüêîñò³
ì³êðîîðãàí³çì³â ó ì³êðîáíèõ àñîö³àö³ÿõ (â³ä 2 äî 4
óìîâíî-ïàòîãåííèõ òà ïàòîãåííèõ çáóäíèêè) ó
25% æ³íîê. Íàÿâí³ñòü Esherichia colli, Êlebsiella ³
Enterococcus faecalis áóëà çíà÷íî âèùîþ çà ïðè-
ñóòíîñò³ ãëèñòíî¿ ³íâàç³¿, ùî äîêàçóº ïàòîãåííèé

âïëèâ ïàðàçèòàðíîãî óðàæåííÿ íà ì³êðîá³îöåíîç
ï³õâè (òàáë.).

Îòæå, ó æ³íîê ç ïàðàçèòàðíèì óðàæåííÿì ÷àñ-
òî ñïîñòåð³ãàºòüñÿ ïîðóøåííÿ ì³êðîá³îçó ï³õâè. Ó
ïåðøó ÷åðãó öå ñòîñóºòüñÿ íàÿâí³ñòþ ÷àñòîòè
âèñ³âó óìîâíî-ïàòîãåííî¿ ôëîðè ³ ãðèá³â ðîäó Can-
dida òà çìåíøóâàëàñÿ ê³ëüê³ñòü ëàêòîáàêòåð³é.
Íàÿâí³ñòü óðåîïëàçìè ñóïðîâîäæóâàëàñÿ çíèæå-
ííÿì ê³ëüêîñò³ ëàêòîáàêòåð³é. Â³äîìî, ùî â³äñóò-

Îðèã³íàëüí³ äîñë³äæåííÿ
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Òàáëèöÿ

Ñòàí ì³êðîá³îçó ï³õâè â æ³íîê ³ç ïàðàçèòàðíèì óðàæåííÿì

Виявлені інфекції Обстеженні жінки з паразитарним ураженням (n =70) 

Уреоплазмоз 20 (28,6 %) 

Мікоплазмоз 5 (7 %)* 

Хламідіоз 4 (5,7 %) 

При бакпосіві: 
 

Esherichia coli 103-105
 17,14% 

Candida albicans 103-105
 14,28% 

Gardnerella vaginalis 104-105
 20% 

Enterococcus faecalis 10
4
-10

6
 18,57% 

Кlebsiella pneumonie, oxytoca 12,85 % 

Staphylococcus, різних груп 20% 

 

í³ñòü àáî ð³çêå çíèæåííÿ H
2
O
2
-ïðîäóêóþ÷èõ ëàê-

òîáàöèë ó ï³õâ³ âèêëèêàº ðèçèê ðîçâèòêó áàêòå-
ð³àëüíîãî âàã³íîçó [3].

Âèâ÷åííÿ ôåêàëüíî-îðàëüíî¿ ïåðåäà÷³ ãëèñò³â
ñòàòåâèì øëÿõîì º íåäîñòàòíüî âèâ÷åíèì ïèòà-
ííÿì.

Çã³äíî îñòàíí³õ äîñë³äæåíü íàÿâí³ñòü ãîñò-
ðèê³â â îðãàí³çì³ ìîæå âèêëèêàòè ñåðéîçí³
óñêëàäíåííÿ. Îïèñàíî âèÿâëåííÿ ãîñòðèê³â ó ïî-
ðîæíèí³ ìàòêè ïðè íåðåãóëÿðíîìó ìåíñò-
ðóàëüíîãî öèêë³ ³ ã³ïåðìåíîðå¿, êðîâîòå÷àõ â ìå-
íîïàóç³ ³ â äèòÿ÷îìó â³ö³. Îñîáëèâó óâàãó ïðè-
âåðòàþòü ÷èñëåí³ âèïàäêè ïåðèòóáàðíèõ ïóõëèí,
òóáîîâàð³àëüí³ àáñöåñè, õðîí³÷í³ ñàëüï³íã³òè,
ï³îñàëüï³íêñ ç ï³äòâåðäæåííÿì íàÿâíîñò³ ÿºöü
ãîñòðèê³â ó ïîñòîïåðàö³éíèõ ïðåïàðàòàõ [5-9,
11,12].

Îö³íþþ÷è íàÿâí³ñòü ãîñòðèê³â ó ñå÷îñòàòåâ³é
ñèñòåì³, íåáåçïåêó òðóáíî¿ ³íâàç³¿ òà ïåðèòîí³òó,
îäíèì ç ôàêòîð³â àãðåñ³¿ ïàðàçèòà, º éîãî ê³ëü-
ê³ñòü. Êëóáêè ãîñòðèê³â ìîæóòü âèêëèêàòè ñèíä-
ðîì õðîí³÷íî¿ òàçîâî¿ áîë³ â ïðàâ³é ³ ë³â³é
çäóõâèííèõ ä³ëÿíêàõ [5,11,12], àïåíäèöèòó, êèø-
êîâó íåïðîõ³äí³ñòü, äèñåì³íóâàòè ïî âñüîìó îð-
ãàí³çìó [10]. Îñîáëèâ³ñòþ ã³ñòîëîã³÷íèõ ïðåïàðà-
ò³â òóáîîâàð³àëüòíèõ àáñöåñ³â, âèêëèêàíèõ ãîñò-
ðèêàìè, áóëà íàÿâí³ñòü íåêðîòè÷íèõ åï³òåë³î¿äíèõ
ãðàíóëüîì, ÿê³ ³ì³òóâàëè ïóõëèíè ïîä³áí³ äî ðàêó
[6,8], ïîãðàíè÷í³ ñåðîçí³ íîâîóòâîðè ç ì³êðîïà-
ï³ëÿðíèìè ðîçðîñòàííÿìè [6] òà õàðàêòåðí³ äëÿ
åíäîìåòð³îçó êë³í³÷í³ ñèìïòîìè [9].

Enterobius vermicularis ÿê ³íâàç³ÿ ìàòêîâèõ

òðóá, âèêëèêàº ãîñòðèé àáî õðîí³÷íèé çàïàëüíèé
ïðîöåñ, òðóáíó íåïðîõ³äí³ñòü, ³ íåïë³ääÿ ÿê òðóá-
íå, òàê ³ ïåðèòîíåàëüíå [11, 12]. Òóáîïåðèòî-
íåàëüí³ àáñöåñè ³ ïåðèòîí³ò, âèêëèêàí³ ãîñòðèêàìè
îïèñàí³ é ó âàã³òíèõ æ³íîê [5]. Õðîí³÷íà ³íòîê-
ñèêàö³ÿ îðãàí³çìó æ³íêè íà òë³ íàÿâíîñò³ ïàðàçèò³â
ñóïðîâîäæóºòüñÿ ïñèõîåìîö³éíèìè ðîçëàäàìè,
ã³ïîòîí³ºþ, àêíå, àëüãîìåíîðåºþ, ïðîÿâàìè
ïåðåäìåíñòðóàëüíîãî ñèíäðîìó, çàâìåðëèìè
âàã³òíîñòÿìè òà ñàìîâ³ëüíèìè âèêèäíÿìè, êðîâî-
òå÷àìè â ï³ñëÿïîëîãîâîìó ïåð³îä³. Õðîí³÷íå
ïåðñèñòóâàííÿ ïàðàçèò³â â îðãàí³çì³ ìîæå ïðî-
âîêóâàòè ðîçâèòîê àâòî³ìóííîãî òèðåî¿äèòó,
îîôîðèòó, åíäîìåòðèòó, ñàëüï³íã³òó, ùî ó ñâîþ
÷åðãó º ÷èííèêàìè, ÿê³ âèêëèêàþòü íåïë³ääÿ.

Îòæå, ãîñòðèêè ìîæóòü ïîñòóïàòè â îðãàí³çì
ñòàòåâèì øëÿõîì ³ ¿õ íàÿâí³ñòü ìîæå âèêëèêàòè
÷èñëåí³ ïàòîëîã³¿, ó òîìó ÷èñë³ ³ íåïë³ääÿ.

Âèñíîâêè

1.×àñòîòà âèÿâëåííÿ ïàðàçèòàðíîãî óðàæåííÿ
ó ñòàòåâèõ ïàðòíåð³â ñòàíîâèòü 58-69%, çàëåæíî
â³ä ñóì³æíîñò³ ïðîæèâàííÿ

2.×àñòîòà àíàëüíîãî ñåêñó â ïàð, ÿê³ íå
ìàþòü ñï³ëüíîãî ïðîæèâàííÿ ñòàíîâèòü 35%, ùî
çíà÷íî ìåíøà (21%) ïîð³âíÿíî ç ïàðàìè, ÿê³
âåäóòü ñï³ëüíå ãîñïîäàðñòâî.

3.Îðàëüíèé ñåêñ º çâè÷íèì ó 72-84% îáñòå-
æåíèõ ïàð.

4.Åíòåðîá³îç, âðàõîâóþ÷è ð³çíîìàí³òí³ñòü
ôîðì ñòàòåâîãî æèòòÿ, ìîæå ïåðåäàâàòèñÿ ñòà-
òåâèì øëÿõîì, ç ôåêàëüíî-îðàëüíèì ³ âàã³íàëüíî-
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îðàëüíèì ìåõàí³çìîì çàðàæåííÿ.
5.Íàÿâí³ñòü ïàðàçèòàðíî¿ ³íâàç³¿ ó æ³íîê ðåï-

ðîäóêòèâíîãî â³êó âèêëèêàº ðîçâèòîê äèñá³îçó
ï³õâè.

Ïåðñïåêòè ïîäàëüøèõ äîñë³äæåíü

Áóäóòü ïðîäîâæåí³ ïîøóêè â íàì³÷åíîìó íàó-
êîâîìó àñïåêò³.
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ÑÒÎÈÒ ÐÀÑÖÅÍÈÂÀÒÜ ÝÍÒÅÐÎÁÈÎÇ ÊÀÊ
ÈÍÔÅÊÖÈÞ, ÏÅÐÅÄÀÞÙÓÞÑß ÏÎËÎÂÛÌ

ÏÓÒÅÌ?

Â.À. Ñêëÿðîâà

Ðåçþìå. Ñîõðàíåíèå ðåïðîäóêòèâíîãî çäîðîâüÿ æåí-

ùèíû è ðîæäåíèÿ çäîðîâûõ äåòåé ÿâëÿåòñÿ îäíèì èç

ñòðàòåãè÷åñêèõ âîïðîñîâ íàöèîíàëüíîé áåçîïàñíîñòè

ãîñóäàðñòâà. Ó÷èòûâàÿ çíà÷èòåëüíûé ðîñò èíôåêöèé,

ïåðåäàþùèõñÿ ïîëîâûì ïóòåì, â òîì ÷èñëå ÂÈ× è ãåïà-

òèòîâ, íåäîîöåíåííûìè îñòàþòñÿ â ïðàêòèêå àêóøåð-

ãèíåêîëîãà è óðîëîãà ãëèñòíûå èíâàçèè. Ïàðàçèòèðîâàíèÿ

îñòðèö ìîæåò ïðèâîäèòü ê âîñïàëèòåëüíûì ïðîöåññàì

îðãàíîâ ìî÷åïîëîâîé ñèñòåìû, âûêèäûøåì, áåñïëîäèþ

òðóáíîãî è ïåðèòîíåàëüíîãî ãåíåçà. Â ëèòåðàòóðå ïðåäñ-

òàâëåíî ôåêàëüíî-îðàëüíûé ïóòü çàðàæåíèÿ ýíòåðîáèîçîì.

Â ïîñëåäíèå äåñÿòèëåòèÿ, â ñâÿçè ñ ìàññîâîé ïîïóëÿðèçàöèåé

ñåêñà ïî òåëåâèäåíèþ, â ðåêëàìå, ñâîáîäíûì äîñòóïîì ê èí-

òåðíåòó, òóðèñòè÷åñêèìè ïîåçäêàìè â Òàèëàíä è äðóãèõ

ñòðàíàõ, ðàñòåò èíòåðåñ ïàð ê îðàëüíîìó è àíàëüíîìó ñåêñó.

Öåëüþ ðàáîòû áûë îïðîñ ïàöèåíòîê (n = 70) ñ âûÿâ-

ëåííûì ïàðàçèòàðíûì ïîðàæåíèåì îñòðèöàìè íà ðàç-

íîâèäíîñòü ïîëîâîé æèçíè ïóòåì àíêåòèðîâàíèÿ, è

îáñëåäîâàíèå êàëà íà ÿéöà ãëèñòîâ è ñîñêîá èç ïåðèàíàëüíîé

ñêëàäêè â ïîëîâûõ ïàðòíåðîâ. Ïàöèåíòû áûëè ðàçïðåäåëåíû

íà äâå ãðóïïû, ó÷èòûâàÿ ñîâìåñòíîå ïðîæèâàíèå ñ ïîëîâûì

ïàðòíåðîì. Ýòî áûëî ñäåëàíî äëÿ èñêëþ÷åíèÿ áûòîâîãî

ïóòè ïåðåäà÷è èíâàçèè, è ñðàâíåíèÿ ïîëó÷åííûõ ðå-

çóëüòàòîâ. Â ² ãðóïïó âîøëè 46 æåíùèí, ïðîæèâàþùèõ

âìåñòå ñî ñâîèìè ìóæüÿìè. II ãðóïïó ñîñòàâèëè 24

æåíùèíû, íå ðàçäåëÿþùèå âìåñòå ñ ïîëîâûì ïàðòí¸ðîì

áûòîâûå óñëîâèÿ.

Ðåçóëüòàòû èññëåäîâàíèé. Ýíòåðîáèîç íàáëþäàëñÿ â 58-

69% ïîëîâûõ ïàðòíåðîâ, íåñìîòðÿ íà îáùíîñòü ïðî-

æèâàíèÿ, è òîëüêî ó 20% ïðîÿâëÿëñÿ êëèíè÷åñêèìè

ïðîÿâëåíèÿìè. Â 72-84 % ïàð ñ âûÿâëåííûìè ïàðà-

çèòàðíûìè èíâàçèÿìè áûë ïðèâû÷íûì îðàëüíûé ñåêñ

ñîîòâåòñòâåííî ² è ²² ãðóïï, 21-35% ïàð ïðèìåíÿëè àíàëü-

íûé ñåêñ.

Âûâîäû. ßéöà îñòðèö ïðè îðàëüíîì, âàãèíàëüíîì è

àíàëüíîì ñåêñå ìîãóò ïåðåäàâàòüñÿ ôåêàëüíî-îðàëüíûì

ïóòåì. Ýòî âàæíî äëÿ îöåíêè ïàðàçèòàðíûõ èíâàçèé ñî

ñòîðîíû èíôåêöèé, ïåðåäàþùèõñÿ ïîëîâûì ïóòåì, òåì

ñàìûì ñïîñîáñòâóÿ ýôôåêòèâíîìó ëå÷åíèþ.

Êëþ÷åâûå ñëîâà: ýíòåðîáèîç, æåíùèíû, ïîëîâîé ïóòü

ïåðåäà÷è.

SHOULD WE ESTIMATE ENTEROBIASIS AS
SEXUALLY TRANSMITTED INVASION?

V.O. Sklyarovà

Abstract. Women's reproductive health and birth of healthy

children is one of the strategic issues of national security. Taking

into account the significant increase sexually transmitted infec-

tions, including HIV and hepatitis helminthic invasion, remain

underestimated in practice of obstetrician-gynecologist. Parasit-

ism of pinworms can lead to inflammation of the urogenital sys-

tem, miscarriages, tubal and peritoneal infertility. In the literature

enterobiasis has the fecal - oral route of infection. However, in

recent decades, in connection with mass promotion of sex on

television, in advertising, free internet access, traveling to Thai-

land interest of couples to oral and anal sex increases. The aim of

study was to survey patients (n = 70) diagnosed with parasitic

lesions pinworms on sexual diversity through questionnaires,

and examination of feces for worm eggs and scraping for pin-

worms in sexual partners. Patients were divided into two

groups, taking into account cohabitation with sexual partner.

This was done to avoid household transmission of invasions,

and compare the results. 46 women, who lived with their hus-

bands were included into group I. Group II consisted of women

(n=24) who lived separately from their sexual partners.

Results of investigations. Enterobiasis were observed in 58-

69% of sexual partners, regardless of community of residence,

and only 20% patients manifested clinical manifestations. In 72-

84% of couples with detected parasitogenic invasions for

whom. Was habitual in and II group correspodingly oral sex, 21-

35% of couples used anal sex. Conclusions. Eggs of pinworms

during oral, vaginal and anal sex can be transmitted by fecal-oral

route. It is important to evaluate the parasitic invasions from

outside infections, sexually transmitted diseases, thus contribut-

ing to effective treatment.

Key words: enterobiosiswomen, sex transmission.
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ÂÏËÈÂ ÃÅÌÎÄÈÍÀÌ²ÊÈ ÍÀ ÎÁÌ²Í

Ë²Ï²Ä²Â  Ó ÕÂÎÐÈÕ ÍÀ ÀÐÒÅÐ²ÀËÜÍÓ

Ã²ÏÅÐÒÅÍÇ²Þ Â ÏÎªÄÍÀÍÍ² Ç ÎÆÈÐ²-

ÍÍßÌ ÇÀËÅÆÍÎ Â²Ä ÏÎË²ÌÎÐÔ²ÇÌÓ

ÃÅÍ²Â

Ðåçþìå. Ìåòîþ äîñë³äæåííÿ º àíàë³ç  êîðåëÿö³éíèõ çâ'ÿçê³â

àðòåð³àëüíîãî òèñêó (ÀÒ) ³ç ë³ï³äíèì îáì³íîì òà îêðåìèìè

àíòðîïîìåòðè÷íèìè ïîêàçíèêàìè ó õâîðèõ íà åñåíö³éíó àðòå-

ð³àëüíó ã³ïåðòåíç³þ (ÅÀÃ) ó ïîºäíàíí³ ç àáäîì³íàëüíèì îæèð³-

ííÿì (ÀÎ), çàëåæíî â³ä ïîë³ìîðô³çìó ãåí³â ÿäåðíîãî ðåöåïòîðà

γ2 àêòèâàòîðà ïðîë³ôåðàö³¿ ïåðîêñèñîì (PPAR- γ 2, Pro12Ala) òà

àíã³îòåíçèí-ïåðåòâîðþâàëüíîãî ôåðìåíòó (ÀÑÅ, I/D). Äîñë³ä-

æåííÿì îõîïëåíî 110 ïàö³ºíò³â ³ç ÅÀÃ, ï³äâèùåíîþ ìàñîþ ò³ëà,

÷è ÀÎ: ³ç ÅÀÃ ² ñòàä³¿ (ñò.) - 22,7% îñ³á (25), ÅÀÃ ²² ñò. - 45,45%

(50), ÅÀÃ ²²² ñò. - 31,8% (35). Âñòàíîâèëè ïðÿìó çàëåæí³ñòü

îô³ñíîãî ñèñòîë³÷íîãî ³ ä³àñòîë³÷íîãî ÀÒ (ÑÀÒ ³ ÄÀÒ) â³ä ³íäåêñó

ìàñè ò³ëà (²ÌÒ) òà îáâîäó òàë³¿ (ÎÒ) ó õâîðèõ íà ÅÀÃ ²² ³ ²²² ñò.

(r=0,36-0,56, ð≤0,052-0,024). Íà ñåðåäíüîäîáîâèé ÑÀÒ
24 

³ ÄÀÒ
24

â³ðîã³äíî ïðÿìî âïëèâàº ðîçì³ð ÎÒ ó âëàñíèê³â D-àëåëÿ ãåíà ÀÑÅ

(r=0,37-0,81, ð≤0,021-0,001); ó íîñ³¿â ²²-ãåíîòèïó ÑÀÒ
24

 çàëåæèòü

â³ä êîíöåíòðàö³¿ òðèãë³öåðèä³â (ÒÃ) (r=0,70, ð=0,024), à ÄÀÒ
24

 -

â³ä ïëàçìîâèõ ð³âí³â ëåïòèíó, çàãàëüíîãî õîëåñòåðîëó (ÇÕÑ) òà

³íäåêñó ëåïòèíîðåçèñòåíòíîñò³ (r=0,71-0,81, ð≤0,02-0,004),

çâîðîòíî êîðåëþþ÷è ³ç àäèïîíåêòèíîì (r=-0,76, ð=0,011); ó îñ³á

³ç DD-ãåíîòèïîì íà ÄÀÒ
24

 ïðÿìî âïëèâàþòü ð³âåíü õîëåñòåðîëó

ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³ (ÕÑ ËÏÍÙ) (r=0,51, ð=0,025)

òà ²ÌÒ (r=0,53, ð=0,02), à ó íîñ³¿â ²D-ãåíîòèïó - âì³ñò ÒÃ

(r=0,38, ð=0,047). ÑÀÒ
24

 êîðåëþº ³ç ÎÒ íåçàëåæíî â³ä àëåëüíîãî

ñòàíó ãåíà PPAR- γ 2 (r=0,48, ð=0,017 ³ r=0,052, ð=0,004), ó

âëàñíèê³â Ala-àëåëÿ - ³ç ²ÌÒ (r=0,43, ð=0,038), ³íäåêñîì àòåðîãåí-

íîñò³ (r=0,46, ð=0,022) òà çâîðîòíî ³ç ð³âíåì õîëåñòåðîëó

ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (r=-0,42, ð=0,04).

Êëþ÷îâ³ ñëîâà: àðòåð³àëüíà

ã³ïåðòåíç³ÿ, îæèð³ííÿ, ãåíè ÀÑÅ (²/

D), (PPAR- γ 2, Pro12Ala), ë³ï³äíèé

ïðîô³ëü.

Âñòóï

Ïðîáëåìà àðòåð³àëüíî¿ ã³ïåðòåíç³¿ (ÀÃ) ó ïîºä-
íàíí³ ç îæèð³ííÿì çíàõîäèòüñÿ â öåíòð³ óâàãè ñó-
÷àñíî¿ ìåäèöèíè ó çâ'ÿçêó ç ï³äâèùåíèì ðèçèêîì
ðîçâèòêó ñåðöåâî-ñóäèííèõ óñêëàäíåíü, ðàííüîþ
³íâàë³äèçàö³ºþ ³ ïåðåä÷àñíîþ ñìåðòí³ñòþ öèõ
õâîðèõ ïîð³âíÿíî ³ç çàãàëüíîþ ïîïóëÿö³ºþ [9]. Â
äàíîìó êîíòåñò³ âèñîêèé àðòåð³àëüíèé òèñê (ÀÒ)
çàëèøàºòüñÿ ïðîâ³äíèì ôàêòîðîì ðèçèêó. Òîìó,
äîñë³äæåííÿ àñîö³àö³é ÀÒ ³ç ð³çíèìè íàñë³äêàìè
íåñìåðòåëüíèõ ³ ñìåðòåëüíèõ ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü ñïðèÿòèìå óòî÷íåííþ ñòðàòåã³¿ äëÿ
ïåðâèííî¿ ïðîô³ëàêòèêè, ë³êóâàííÿ òà ðîçðîáêè
äèçàéíó ìàéáóòí³õ êë³í³÷íèõ âèïðîáóâàíü [11].
Çîêðåìà, ó äîñë³äæåíí³ Intersalt Cross-Sectional
Survey âèÿâëåíî, ùî ³íäåêñ ìàñè ò³ëà (²ÌÒ) êî-
ðåëþº ç ÀÒ íåçàëåæíî â³ä âæèâàííÿ ç ¿æåþ íàò-
ð³þ ³ êàë³þ [12]. Ó äîñë³äæåíí³ Swedish Obesity
Study ÀÃ âèÿâèëè ó 44-51% îñ³á ³ç ÀÎ [14]. Ïå-
ðåäáà÷àºòüñÿ, ùî êîíòðîëü ìàñè ò³ëà ìîæå åë³ì³-
íóâàòè 48% ÀÃ ³ç ïîïóëÿö³¿ á³ëèõ îñ³á ³ 28% ÀÃ ³ç

ïîïóëÿö³¿ îñ³á íåãðî¿äíî¿ ðàñè.
Ðåçóëüòàòè íèçêè ïîïóëÿö³éíèõ äîñë³äæåíü

ñâ³ä÷àòü ïðî òå, ùî ì³æ ðèçèêîì ðîçâèòêó ìå-
òàáîë³÷íîãî ñèíäðîìó (ÌÑ) òà ïîøèðåí³ñòþ
îæèð³ííÿ ³ñíóº ÷³òêèé êîðåëÿö³éíèé çâ'ÿçîê, ³ ïðè
çðîñòàíí³ ²ÌÒ äî 35 êã/ì2 ðèçèê ï³äâèùóºòüñÿ â
42 ðàçè â ÷îëîâ³ê³â òà â 92 ðàçè - ó æ³íîê [13].

Åï³äåì³îëîã³÷í³ äîñë³äæåííÿ âñòàíîâèëè ÷³òêó
³ âèñîêó êîðåëÿö³þ ì³æ îæèð³ííÿì ³ ÀÃ, çàñ-
â³ä÷èëè ë³í³éíèé âçàºìîçâ'ÿçîê ì³æ ²ÌÒ ³ ÑÀÒ,
ä³àñòîë³÷íèì àðòåð³àëüíèì òèñêîì (ÄÀÒ) ³ ïóëü-
ñîâèì òèñêîì [10]. Íà ðåãðåñèâí³é ìîäåë³, ñêî-
ðåêòîâàí³é íà â³êîâ³ çì³íè ÀÒ, âèÿâëåíî, ùî ïðè
çá³ëüøåíí³ ²ÌÒ íà 1,7 êã/ì2 ó ÷îëîâ³ê³â ³ 1,25 êã/
ì2 ó æ³íîê, à òàêîæ çà çðîñòàííÿ îêðóæíîñò³ òàë³¿
íà 4,5 ñì ó ÷îëîâ³ê³â ³ 2,5 ñì ó æ³íîê ÑÀÒ ï³ä-
âèùóºòüñÿ íà 1 ìì ðò.ñò. [15].

Ç îãëÿäó íà âèùå âêàçàíå, âàæëèâèì, íà íàøó
äóìêó, º ïîøóê ìîæëèâèõ ãåíåòè÷íèõ äåòåð-
ì³íàíò âïëèâó ïàðàìåòð³â ïåðèôåð³éíî¿ ãåìîäè-
íàì³êè íà çì³íè ïîêàçíèê³â îáì³íó ë³ï³ä³â ó õâîðèõ
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íà ÅÀÃ ³ç íàäì³ðíîþ ìàñîþ, ÷è ÀÎ.

Ìåòà äîñë³äæåííÿ

Ïðîàíàë³çóâàòè êîðåëÿö³éí³ çâ'ÿçêè ÀÒ ³ç ë³-
ï³äíèì îáì³íîì òà îêðåìèìè àíòðîïîìåòðè÷-
íèìè ïîêàçíèêàìè ó õâîðèõ íà ÅÀÃ ó ïîºäíàíí³ ç
ÀÎ çàëåæíî â³ä ïîë³ìîðô³çìó ãåí³â ÿäåðíîãî ðå-
öåïòîðà γ2 àêòèâàòîðà ïðîë³ôåðàö³¿ ïåðîêñèñîì
(PPAR-γ2, Pro12Ala) òà àíã³îòåíçèí-ïåðåòâî-
ðþâàëüíîãî ôåðìåíòó (ÀÑÅ, I/D).

Ìàòåð³àë ³ ìåòîäè

Åòàï ñêðèí³íãó ïðîéøëî 110 ïàö³ºíò³â ³ç ÅÀÃ,
ï³äâèùåíîþ ìàñîþ ò³ëà, ÷è ÀÎ, ÿê³ ï³äïèñàëè ³í-
ôîðìîâàíó çãîäó ïàö³ºíòà íà ó÷àñòü ó äîñë³ä-
æåíí³ ³ç íàñòóïíèì çàáîðîì âåíîçíî¿ êðîâ³ íà
ãåíåòè÷íèé àíàë³ç. Â³ê ïàö³ºíò³â ñòàíîâèâ â³ä 25
äî 79 ðîê³â (â ñåðåäíüîìó 53,3±6,05 ðîêó). Ñåðåä
îáñòåæåíèõ áóëî 56,4% (62) æ³íîê, 43,6% (48) ÷î-
ëîâ³ê³â. Õâîðèõ íà ÅÀÃ ² ñòàä³¿ (ñò.) - 22,7% îñ³á
(25), íà ÅÀÃ ²² ñò. - 45,45% (50), íà ÅÀÃ ²²² ñò. -
31,8% (35). Ñåðåä íèõ ³ç íîðìàëüíîþ ìàñîþ ò³ëà
- 8,18% âèïàäê³â (9), íàäì³ðíîþ ìàñîþ - 38,2%
(42), ³ç ÀÎ çàãàëîì - 53,6% (59): ÀÎ ² ñòóïåíÿ -
27,3% îñ³á (30), ÀÎ ²² ñòóïåíÿ - 17,3% (19), ÀÎ
²²² - 9,09% îñ³á (10). Êîíòðîëüíó ãðóïó ñêëàëè 50
ïðàêòè÷íî çäîðîâèõ îñ³á, ÿê³ íå áóëè â ðîäèííèõ
ñòîñóíêàõ ³ç õâîðèìè, áåç â³ðîã³äíèõ â³äì³ííîñòåé
çà ñòàòåâèì ðîçïîä³ëîì ³ â³êîì.

Ïîñòàíîâêà ä³àãíîçó, ðîçïîä³ë ïàö³ºíò³â ïî ãðó-
ïàõ çà óðàæåííÿì îðãàí³â-ì³øåíåé, ðèçèê³â òà
ñòóïåíÿìè ÀÎ, à òàêîæ ë³êóâàííÿ çä³éñíþâàëè
â³äïîâ³äíî äî ðåêîìåíäàö³é Óêðà¿íñüêîãî òà
ªâðîïåéñüêîãî òîâàðèñòâ êàðä³îëîã³¿ ³ ã³ïåðòåíç³¿
(ESC/ESH, 2013), Ì³æíàðîäíî¿ ä³àáåòè÷íî¿ àñî-
ö³àö³¿ (IDF), à òàêîæ ä³þ÷èõ ïðîòîêîë³â çà íàêà-
çàìè ÌÎÇ Óêðà¿íè [4, 5, 6].

Óñ³ õâîð³ ïðîéøëè êîìïëåêñ îáñòåæåíü: âèì³-
ðþâàííÿ ÑÀÒ òà ÄÀÒ, ÷àñòîòè ñåðöåâèõ ñêîðî-
÷åíü (×ÑÑ), îáâîäó òàë³¿ (ÎÒ), ³íäåêñó ìàñè ò³ëà
(²ÌÒ, êã/ì2), çà ÿêèì âèçíà÷àëè ñòóïåí³ ÀÎ, ÅÊÃ
ó 12 â³äâåäåííÿõ, ÓÇÎ íèðîê, çàãàëüíîêë³í³÷í³ òà
á³îõ³ì³÷í³ àíàë³çè, êîíñóëüòàö³¿ îôòàëüìîëîãà,
íåâðîëîãà.

Îô³ñíèé ÑÀÒ ³ ÄÀÒ âèì³ðþâàëè âñ³ì ïàö³ºí-
òàì, â³äïîâ³äíî äî ä³þ÷èõ âèìîã â³ò÷èçíÿíèõ òà
ªâðîïåéñüêèõ ðåêîìåíäàö³é [4, 5, 6]. Äîáîâå ìî-
í³òîðóâàííÿ ÀÒ (ÄÌÀÒ) ïðîâîäèëè çà äîïîìîãîþ
ïîðòàòèâíîãî ïðèëàäó "ÀÂÐÅ-02" ("SOLVAIG",
Óêðà¿íà-Ôðàíö³ÿ) çà ñòàíäàðòíèì ïðîòîêîëîì
(40-55 âèì³ð³â íà äîáó), âèêîíàíî 50 õâîðèì òà 10
ïðàêòè÷íî çäîðîâèì îñîáàì. Àíàë³ç ïîêàçíèê³â
ïðîâîäèëè çà äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷å-
ííÿ àïàðàòó.

Ê³ëüê³ñíèé âì³ñò ëåïòèíó ³ àäèïîíåêòèíó ó

ïëàçì³ âèâ÷àëè ìåòîäîì ³ìóíîôåðìåíòíîãî àíà-
ë³çó ³ç âèêîðèñòàííÿì íàáîðó ðåàêòèâ³â  "Leptin
(Sandvich)-ELISA" (DRG, Í³ìå÷÷èíà) ³ "Adipo-
nectin - ELISA" (Mediagnost, Í³ìå÷÷èíà). Äîñë³ä-
æåííÿ ë³ï³ä³â ïëàçìè êðîâ³ âêëþ÷àëî âèçíà÷åííÿ
çàãàëüíîãî õîëåñòåðîëó (ÇÕÑ), òðèãë³öåðèä³â (ÒÃ)
³ç çàñòîñóâàííÿì ðåàêòèâ³â "Cholesterol PAP SL
Mono" ³ "Triglycerides SL Mono" ("Á³îôàðìà",
Ôðàíö³ÿ-Óêðà¿íà) òà ÕÑ ë³ïîïðîòå¿í³â âèñîêî¿,
íèçüêî¿ ³ äóæå íèçüêî¿ ù³ëüíîñò³ (ÕÑ ËÏÂÙ, ÕÑ
ËÏÍÙ, ÕÑ ËÏÄÍÙ) ³ç âèêîðèñòàííÿì ðåàê-
òèâ³â ô³ðìè "BioSystem" S.A. (²ñïàí³ÿ), äîñë³ä-
æåííÿ ïðîâîäèëè íà ñïåêòðîôîòîìåòð³ ("ÔÏ",
Ô³íëÿíä³ÿ), ç äîâæèíîþ õâèë³ 500±20 íì. Ëåï-
òèíîðåçèñòåíòí³ñòü (ËÐ) âèçíà÷àëè çà â³äíîøåí-
íÿì ëåïòèíó / ÒÃ >2,7 [8]; ³íäåêñ àòåðîãåííîñò³
(²À) âèðàõîâóâàëè çà ôîðìóëîþ À.Ì. Êë³ìîâà:
ÇÕÑ - ÕÑ ËÏÂÙ / ÕÑ ËÏÂÙ.

Àëåë³ ïîë³ìîðôíèõ ä³ëÿíîê âèâ÷àëè îäèí ðàç
äî ë³êóâàííÿ øëÿõîì âèä³ëåííÿ ãåíîìíî¿ ÄÍÊ ³ç
âåíîçíî¿ êðîâ³ îáñòåæåíèõ ³ç íàñòóïíîþ àìïë³-
ô³êàö³ºþ ïîë³ìîðôíî¿ ä³ëÿíêè çà äîïîìîãîþ ÿê³ñ-
íî¿ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ íà àìïë³-
ô³êàòîð³ "Amply-4L" (Ðîñ³ÿ). Äèñêðèì³íàö³þ àëå-
ëåé ãåíà PPAR-γ2 (Pro12Ala) ïðîâîäèëè çà äî-
ïîìîãîþ åíäîíóêëåàçè ðåñòðèêö³¿ Cse I (HgaI)
("Fermentas®", Ëèòâà). Ôðàãìåíòè àìïë³ô³êîâàíî¿
ÄÍÊ ðîçä³ëÿëè ìåòîäîì ãîðèçîíòàëüíîãî ãåëü-
åëåêòðîôîðåçó é çàáàðâëþâàëè áðîìèñòèì åòè-
ä³ºì. Ôðàãìåíòè â³çóàë³çóâàëè çà äîïîìîãîþ
ÓÔ-âèïðîì³íþâà÷à.

Ñòàòèñòè÷íó îáðîáêó ïðîâîäèëè çà äîïî-
ìîãîþ ïðèêëàäíèõ ïðîãðàì MS® Excel® 2003™,
Primer of Biostatistics® 6.05 òà Statistica® 7.0
(StatSoft Inc., ÑØÀ). Äîñòîâ³ðí³ñòü äàíèõ äëÿ
íåçàëåæíèõ âèá³ðîê âèðàõîâóâàëè ³ç çàñòîñó-
âàííÿì äâîâèá³ðêîâîãî t-êðèòåð³þ Student (ïðè
ðîçïîä³ë³ áëèçüêîìó äî íîðìàëüíîãî), ÷è U-êðè-
òåð³þ Wilcoxon-Mann-Whitney (ïðè íåð³âíî-
ì³ðíîìó ðîçïîä³ë³). Çâ'ÿçîê ïîêàçíèê³â âñòàíîâ-
ëþâàëè çà äîïîìîãîþ êîåô³ö³ºíòó á³âàð³àíòíî¿
ïàðàìåòðè÷íî¿ êîðåëÿö³¿ (r) çà Ï³ðñîíîì. Ð³çíèöþ
ââàæàëè äîñòîâ³ðíîþ ïðè ð<0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Êîðåëÿö³éíèé çâ'ÿçîê ïîêàçíèê³â îô³ñíîãî ÀÒ
òà ²ÌÒ, îáâîäó òàë³¿ (ÎÒ) òà îáâîäó ñòåãîí (ÎÑ)
çàñâ³ä÷èâ ïðÿìó çàëåæí³ñòü ÑÀÒ ³ ÄÀÒ â³ä ²ÌÒ
òà ÎÒ ó õâîðèõ íà ÅÀÃ ²² ³ ²²² ñò. (r=0,36-0,56,
ð≤0,052-0,024). Ó ïàö³ºíò³â ³ç ÅÀÃ ² ñò. îô³ñíèé
ÑÀÒ êîðåëþâàâ ³ç ÎÑ (r=0,43, ð=0,032).

Ó âëàñíèê³â D-àëåëÿ ãåíà ÀÑÅ ñåðåäíüîäîáî-
âîãî ñèñòîë³÷íîãî òà ä³àñòîë³÷íîãî àðòåð³àëüíîãî
òèñêó (ÑÀÒ

24
 ³ ÄÀÒ

24
) ïðÿìî çàëåæàëè â³ä ÎÒ

(r=0,37-0,81, ð≤0,021-0,001) (òàáë. 1). Ó íîñ³¿â ²-

Îðèã³íàëüí³ äîñë³äæåííÿ
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Òàáëèöÿ 1

Êîðåëÿö³éí³ çâ'ÿçêè (r) ïîêàçíèê³â ñåðåäíüîäîáîâèõ ñèñòîë³÷íîãî òà ä³àñòîë³÷íîãî

àðòåð³àëüíîãî òèñêó ³ç ë³ï³äíèì îáì³íîì òà îêðåìèìè àíòðîïîìåòðè÷íèìè äàíèìè ó

õâîðèõ íà åñåíö³éíó àðòåð³àëüíó ã³ïåðòåíç³þ çàëåæíî â³ä ãåíîòèï³â ãåíà ÀÑÅ (I/D)

II I/D DD 
Показники  

САТ24 ДАТ24 САТ24 ДАТ24 САТ24 ДАТ24 

ІМТ 
r=0,61 

р=0,06 

r=0,55 

р>0,05 

r=0,34 

р>0,05 

r=0,37 

р=0,052 

r=0,44 

р>0,05 

r=0,53 

р=0,02 

Обвід талії 
r=0,58 

р>0,05 

r=0,17 

р>0,05 

r=0,43 

р=0,021 

r=0,37 

р=0,049 

r=0,76 

р<0,001 

r=0,81 

р<0,001 

Лептин 
r=0,32 
p>0,05 

r=0,71 
p=0,02 

r=0,33 
p>0,05 

r=0,14 
р>0,05 

r=0,41 
p>0,05 

r=0,44 
р=0,057 

Адипонектин 
r=0,05 

р>0,05 

r=-0,76 

р=0,011 

r=0,05 

р>0,05 

r=-0,07 

р>0,05 

r=-0,01 

р>0,05 

r=-0,05 

р>0,05 

ЛР 
r=0,46 
р>0,05 

r=0,81 
р=0,004 

r=0,11 
р>0,05 

r=-0,09 
р>0,05 

r=0,28 
р>0,05 

r=0,33 
р>0,05 

ЗХС 
r=0,29 

р>0,05 

r=0,72 

р=0,02 

r=0,04 

р>0,05 

r=0,16 

р>0,05 

r=0,18 

р>0,05 

r=0,11 

р>0,05 

ТГ 
r=0,70 

р=0,024 
r=0,34 
р>0,05 

r=0,37 
р=0,051 

r=0,38 
р=0,047 

r=0,22 
р>0,05 

r=0,06 
р>0,05 

ХС ЛПВЩ 
r=-0,44 
р>0,05 

r=0,12 
р>0,05 

r=0,02 
р>0,05 

r=0,27 
р>0,05 

r=-0,25 
р>0,05 

r=-0,31 
р>0,05 

ХС ЛПНЩ 
r=0,23 

р>0,05 

r=0,52 

р>0,05 

r=0,04 

р>0,05 

r=0,09 

р>0,05 

r=0,08 

р>0,05 

r=0,11 

р>0,05 

ХС ЛПДНЩ 
r=0,56 

р>0,05 

r=0,02 

р>0,05 

r=0,02 

р>0,05 

r=0,06 

р>0,05 

r=0,33 

р>0,05 

r=0,51 

р=0,025 

ІА 
r=0,23 

р>0,05 

r=0,05 

р>0,05 

r=0,04 

р>0,05 

r=-0,01 

р>0,05 

r=0,39 

р>0,05 

r=0,45 

р=0,053 

Примітки: 1. САТ24, ДАТ24 – середньодобовий систолічний, діастолічний артеріальний тиск; ІМТ – 

індекс маси тіла; ЛР – лептинорезистентність; ЗХС – загальний холестерол; ХС ЛПВЩ / ЛПНЩ / 

ЛПДНЩ – холестерол ліпопротеїнів високої / низької / дуже низької щільності; ІА – індекс 

атерогенності. 2. р – вірогідність різниць показників 

 àëåëÿ (ñèëüí³øå ²²-ãåíîòèïó) íà ÑÀÒ24 âïëèâàâ
âì³ñò ÒÃ (r=0,70, ð=0,024 ³ r=0,37, ð=0,051), òàêîæ
ÒÃ âèçíà÷àâ ð³âåíü ÄÀÒ24 ó îñ³á ³ç ID-ãåíîòèïîì
(r=0,38, ð=0,047).  ÄÀÒ

24
 ó õâîðèõ ³ç ²²-ãåíîòèïîì

ãåíà ÀÑÅ àñîö³þâàâ ïðÿìî ³ç ïëàçìîâèì ð³âíåì
ëåïòèíó, ÇÕÑ ³ ³íäåêñîì ëåïòèíîðåçèñòåíòíîñò³
(ËÐ) (r=0,71-0,81, ð≤0,02-0,004), çâîðîòíî ç àäè-
ïîíåêòèíîì (r=-0,76, ð=0,011), ó íîñ³¿â DD-ãåíî-
òèïó - ³ç ÕÑ ËÏÄÍÙ (r=0,51, ð=0,025) òà ²ÌÒ
(r=0,53, ð=0,02)

ÑÀÒ
24

 êîðåëþâàâ ³ç ÎÒ íåçàëåæíî â³ä àëåëü-
íîãî ñòàíó ãåíà PPAR-γ2 (r=0,48, ð=0,017 ³
r=0,052, ð=0,004), ó âëàñíèê³â Ala-àëåëÿ - ³ç ²ÌÒ
(r=0,43, ð=0,038), ²À (r=0,46, ð=0,022) òà çâîðîòíî
³ç ÕÑ ËÏÂÙ (r=-0,42, ð=0,04). ÄÀÒ

24
 â³ðîã³äíî

çàëåæàâ â³ä ÎÒ ó íîñ³¿â Pro12-ãåíîòèïó (òàáë. 2).
Çà íàÿâíîñò³ ÀÎ ÑÀÒ24 ïðÿìî êîðåëþâàâ ³ç

²ÌÒ, ëåïòèíîì, ÇÕÑ (r=0,42-0,46, ð≤0,045-0,032),
ïîãðàíè÷íî ç ïîêàçíèêîì ËÐ (r=0,39, ð=0,051). Çà
íîðìàëüíî¿ òà ï³äâèùåíî¿ ìàñè ò³ëà ÄÀÒ

24
 çâî-

ðîòíî çàëåæàâ â³ä âì³ñòó àäèïîíåêòèíó (r=-0,65,
ð<0,001), à çà ÀÎ - ïîãðàíè÷íî ³ç ²ÌÒ (r=0,37,
ð=0,052).

Âèñíîâêè

Ó õâîðèõ íà ÅÀÃ ²² ³ ²²² ñòàä³é òà ÀÎ îô³ñíèé
ÑÀÒ ³ ÄÀÒ ïðÿìî çàëåæèòü â³ä ²ÌÒ òà ÎÒ
(r=0,36-0,56). Íà ñåðåäíüîäîáîâèé ÑÀÒ

24
 ³ ÄÀÒ

24

â³ðîã³äíî ïðÿìî âïëèâàº ðîçì³ð ÎÒ ó âëàñíèê³â D-
àëåëÿ ãåíà ÀÑÅ (r=0,37-0,81); ó íîñ³¿â ²²-ãåíîòèïó
ÑÀÒ

24
 çàëåæèòü â³ä êîíöåíòðàö³¿ ÒÃ (r=0,70), à

ÄÀÒ
24

 - â³ä ïëàçìîâèõ ð³âí³â ëåïòèíó, ÇÕÑ òà
³íäåêñó ËÐ (r=0,71-0,81), çâîðîòíî êîðåëþþ÷è ³ç
àäèïîíåêòèíîì (r=-0,76); ó îñ³á ³ç DD-ãåíîòèïîì
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12Ala, ProAla Pro12 
Показники  

САТ24 ДАТ24 САТ24 ДАТ24 

ІМТ r=0,43 р=0,038 
r=0,40 

р=0,054 
r=0,26 
р>0,05 

r=0,37 
р=0,052 

Обвід талії 
r=0,48 

р=0,017 

r=0,39 

р=0,058 

r=0,52 

р=0,004 

r=0,62 

р<0,001 

Лептин 
r=0,12 

p>0,05 

r=0,25 

p>0,05 

r=0,25 

p>0,05 

r=0,21 

р>0,05 

Адипонектин 
r=-0,14 

р>0,05 

r=-0,06 

р>0,05 

r=-0,26 

р>0,05 

r=-0,03 

р>0,05 

ЛР 
r=0,06 

р>0,05 

r=0,01 

р>0,05 

r=0,18 

р>0,05 

r=0,14 

р>0,05 

ЗХС 
r=0,15 
р>0,05 

r=0,13 
р>0,05 

r=0,02 
р>0,05 

r=0,19 
р>0,05 

ТГ 
r=0,11 
р>0,05 

r=0,37 
р>0,05 

r=0,16 
р>0,05  

r=0,07 
р>0,05  

ХС ЛПВЩ 
r=-0,42 

р=0,04 

r=-0,30 

р>0,05 

r=-0,10 

р>0,05 

r=0,03 

р>0,05 

ХС ЛПНЩ 
r=0,31 
р>0,05 

r=0,22 
р>0,05 

r=0,06 
р>0,05 

r=-0,01 
р>0,05 

ХС ЛПДНЩ 
r=0,13 
р>0,05 

r=0,09 
р>0,05 

r=0,30 
р>0,05 

r=-0,14 
р>0,05 

ІА 
r=0,46 

р=0,022 

r=0,36 

р>0,05 

r=0,19 

р>0,05 

r=-0,08 

р>0,05 

Примітки:  1. САТ24, ДАТ24 – середньодобовий систолічний, діастолічний артеріальний тиск; 

ІМТ – індекс маси тіла; ЛР – лептинорезистентність; ЗХС – загальний холестерол; ХС ЛПВЩ / 

ЛПНЩ / ЛПДНЩ – холестерол ліпопротеїнів високої / низької / дуже низької щільності; ІА – індекс 

атерогенності. 2. р – вірогідність різниць показників  

 

Òàáëèöÿ 2

Êîðåëÿö³éí³ çâ'ÿçêè (r) ïîêàçíèê³â ñåðåäíüîäîáîâèõ ñèñòîë³÷íîãî òà ä³àñòîë³÷íîãî

àðòåð³àëüíîãî òèñêó ³ç ë³ï³äíèì îáì³íîì òà îêðåìèìè àíòðîïîìåòðè÷íèìè äàíèìè ó

õâîðèõ íà åñåíö³éíó àðòåð³àëüíó ã³ïåðòåíç³þ çàëåæíî â³ä ãåíîòèï³â ãåíà PPAR-γ 2

(Pro12Ala)

íà ÄÀÒ
24

 ïðÿìî âïëèâàþòü ð³âåíü ÕÑ ËÏÄÍÙ
(r=0,51) òà ²ÌÒ (r=0,53), à ó íîñ³¿â ²D-ãåíîòèïó -
âì³ñò ÒÃ (r=0,38). ÑÀÒ

24
 êîðåëþº ³ç ÎÒ íåçàëåæíî

â³ä àëåëüíîãî ñòàíó ãåíà PPAR-γ2 (r=0,48 ³
r=0,052), ó âëàñíèê³â Ala-àëåëÿ - ³ç ²ÌÒ (r=0,43),
²À (r=0,46) òà çâîðîòíî ³ç ÕÑ ËÏÂÙ (r=-0,42).
ÄÀÒ

24
 â³ðîã³äíî çàëåæèòü â³ä ÎÒ ó íîñ³¿â Pro12-

ãåíîòèïó (r=0,62).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ïëàíóºòüñÿ ïðîâåñòè àíàë³ç ïîêàçíèê³â ãåìî-
äèíàì³êè òà ë³ï³äíîãî îáì³íó ó äèíàì³ö³ ë³êóâàííÿ
õâîðèõ íà ÅÀÃ òà ÀÎ, çàëåæíî â³ä ïîë³ìîðô³çìó
àíàë³çîâàíèõ ãåí³â.
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ÂËÈßÍÈÅ ÃÅÌÎÄÈÍÀÌÈÊÈ ÍÀ ÎÁÌÅÍ ËÈÏÈÄÎÂ
Ó ÁÎËÜÍÛÕ ÀÐÒÅÐÈÀËÜÍÎÉ ÃÈÏÅÐÒÅÍÇÈÅÉ Â
ÑÎ×ÅÒÀÍÈÈ Ñ ÎÆÈÐÅÍÈÅÌ, Â ÇÀÂÈÑÈÌÎÑÒÈ

ÎÒ ÏÎËÈÌÎÐÔÈÇÌÀ ÃÅÍÎÂ

À.À. Ñîêîëåíêî

Ðåçþìå. Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâëÿåòñÿ àíàëèç

êîððåëÿöèîííûõ ñâÿçåé àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) ñ

ëèïèäíûì îáìåíîì è îòäåëüíûìè àíòðîïîìåòðè÷åñêèìè

ïîêàçàòåëÿìè ó áîëüíûõ ñ ýññåíöèàëüíîé ÀÃ (ÝÀÃ) â

ñî÷åòàíèè ñ àáäîìèíàëüíûì îæèðåíèåì (ÀÎ), â çàâèñèìîñòè

îò ïîëèìîðôèçìà ãåíîâ ÿäåðíîãî ðåöåïòîðà γ2 àêòèâàòîðà

ïðîëèôåðàöèè ïåðîêñèñîì (PPAR-γ2, Pro12Ala) è

àíãèîòåíçèí-ïðåâðàùàþùåãî ôåðìåíòà (ÀÑÅ, I/D).

Èññëåäîâàíèå îõâàòèëî 110 ïàöèåíòîâ ñ ÝÀÃ, ïîâûøåííîé

ìàññîé òåëà, èëè ÀÎ. Ñðåäè îáñëåäîâàííûõ áûëî 56,4% (62)

æåíùèí, 43,6% (48) ìóæ÷èí. Áîëüíûõ ÝÀÃ I ñòàäèè (ñò.) -

22,7% ëèö (25), íà ÝÀÃ II ñò. - 45,45% (50), íà ÝÀÃ III ñò. -

31,8% (35). Óñòàíîâèëè ïðÿìóþ çàâèñèìîñòü îôèñíîãî

ñèñòîëè÷åñêîãî è äèàñòîëè÷åñêîãî ÀÄ (ÑÀÄ è ÄÀÄ) îò

èíäåêñà ìàññû òåëà (ÈÌÒ) è îêðóæíîñòè òàëèè (ÎÒ) ó

áîëüíûõ ÝÀÃ II è III ñòàäèè (r = 0,36-0,56, ð≤0,052-0,024 ).

Íà ñðåäíåñóòî÷íûé ÑÀÒ
24

 è ÄÀÒ
24

 äîñòîâåðíî ïðÿìî âëèÿåò

ðàçìåð ÎÒ ó âëàäåëüöåâ D-àëëåëÿ ãåíà ÀÑÅ (r = 0,37-0,81,

ð≤0,021-0,001); ó íîñèòåëåé II-ãåíîòèïà ÑÀÒ
24

 çàâèñèò îò

êîíöåíòðàöèè òðèãëèöåðèäîâ (ÒÃ) (r = 0,70, ð = 0,024), à

ÄÀÒ
24

 - îò ïëàçìåííûõ óðîâíåé ëåïòèíà, îáùåãî õîëåñòåðèíà

(ÎÕÑ) è èíäåêñà ëåïòèíîðåçèñòåíòíîñòè (ËÐ) (r = 0,71 -0,81,

ð≤0,02-0,004), îáðàòíî êîððåëèðóÿ ñ àäèïîíåêòèíà (r = -

0,76, ð = 0,011); ó ëèö ñ DD-ãåíîòèïîì íà ÄÀÒ
24

 ïðÿìî

âëèÿþùèõ íà óðîâåíü õîëåñòåðèíà ëèïîïðîòåèäîâ íèçêîé

ïëîòíîñòè (ÕÑ ËÏÍÏ) (r = 0,51, ð = 0,025) è ÈÌÒ (r = 0,53,

ð = 0,02), à ó íîñèòåëåé ²D -ãåíîòèïó - ñîäåðæàíèå ÒÃ (r =

0,38, ð = 0,047). ÑÀÒ24 êîððåëèðóåò ñ ÎÒ íåçàâèñèìî îò

àëëåëüíîãî ñîñòîÿíèÿ ãåíà PPAR- 2 (r = 0,48, ð = 0,017 è r =

0,052, ð = 0,004), ó âëàäåëüöåâ Ala-àëëåëÿ - ñ ÈÌÒ (r = 0,43,

ð = 0,038), èíäåêñîì àòåðîãåííîñòè (ÈÀ) (r = 0,46, ð = 0,022)

è îáðàòíî ñ óðîâíåì õîëåñòåðèíà ëèïîïðîòåèäîâ âûñîêîé

ïëîòíîñòè (ÕÑ ËÏÂÏ) (r = -0,42, ð = 0,04).

Êëþ÷åâûå ñëîâà: àðòåðèàëüíàÿ ãèïåðòåíçèÿ, îæèðåíèå,

ãåíû ÀÑÅ (²/D), (PPAR- 2, Pro12Ala), ëèïèäíûé ïðîôèëü

INFLUENCE OF HEMODYNAMIC ON LIPIDS
METABOLISM IN PATIENTS WITH HYPERTENSION

AND OBESITY DEPENDING ON GENES
POLYMORPHISM

 AA Sokolenko

Abstract. The aim of the study is to analyze the correlation

of blood pressure (BP) and lipid metabolism and some

anthropometric parameters in patients with essential arterial

hypertension (EAH) combined with abdominal obesity (AO)

depending on the genes polymorphism of nuclear Peroxisome

proliferator-activated receptor gamma 2 (PPAR- γ2, Pro12Ala)

and angiotensin-converting enzyme (ACE, I/D). The study

covered 110 patients with EAH, overweight, or AO: EAH I

stage - 22.7% (25) persons, EAH II - 45.45% (50), EAH III -

31.8% (35) subjects. The direct correlation of office systolic and

diastolic blood pressure (SBP and DBP) with body mass index

(BMI) and waist circumference (WC) in EAH II and III stages

patients (r=0,36-0,56, r≤0,052-0,024) were established.

Average SBP
24

 and DBP
24

 is affected directly and reliably by

WC size in D-allele carriers of ACE gene (r=0,37-0,81, r≤0,021-

0,001); in II-genotype carriers SBP
24

 depends on the

concentration of triglycerides (TG) (r=0,70, p=0.024), and

DBP
24

 - on leptin plasma levels, total cholesterol (TC) and

leptinresistance index (r=0,71-0.81, r≤0,02-0,004), inversely

correlated with adiponectin (r=-0,76, p=0.011); in DD-genotype

individuals DBP
24

 directly depends on the low density level

cholesterol (LDL-C) (r=0,51, p=0.025) and BMI (r=0,53,

p=0.02), in ID- genotype carriers - on TG content (r=0,38,

p=0.047). SBP
24

 correlated with WC regardless of the allelic

state of PPAR-γ2 gene (r=0,48, p=0.017 and r=0,052, p=0.004),

the Ala-allele carriers - with BMI (r=0,43, p=0.038), atherogenic

index (r=0,46, p=0.022) and inversely with high density level

cholesterol (r=-0,42, p=0.04).

Keywords: hypertension, obesity, genes ACE (I/D), (PPAR-

γ2, Pro12Ala), lipid profile.
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Ñ.Â. Ñîêîëüíèê

Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä

Óêðà¿íè “Áóêîâèíñüêèé äåðæàâíèé

ìåäè÷íèé óí³âåðñèòåò”, ì. ×åðí³âö³

ÏÅÐÅÊÈÑÍÅ ÎÊÈÑÍÅÍÍß Ë²Ï²Ä²Â ÒÀ
ÑÈÑÒÅÌÀ ÀÍÒÈÎÊÑÈÄÀÍÒÍÎÃÎ
ÇÀÕÈÑÒÓ Ó Ä²ÒÅÉ, ÕÂÎÐÈÕ ÍÀ
ÕÐÎÍ²×ÍÈÉ ÃÅË²ÊÎÁÀÊÒÅÐ-
ÀÑÎÖ²ÉÎÂÀÍÈÉ ÃÀÑÒÐÎÄÓÎÄÅÍ²Ò

Ðåçþìå. Ó ñòàòò³ íàâåäåí³ äàíí³ âèâ÷åííÿ ñòàíó ïðîîêñèäàíòíî-

àíòèîêñèäàíòíîãî ãîìåîñòàçó â ä³òåé, õâîðèõ íà õðîí³÷íèé

ãàñòðîäóîäåí³ò. Âñòàíîâëåíî, ùî â öèõ ä³òåé â³äáóâàºòüñÿ

³íòåíñèâíà ïðîäóêö³ÿ ðå÷îâèí ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â òà

îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â íà ôîí³ ïîã³ðøåííÿ ôóíêö³î-

íóâàííÿ ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó, ïðè÷îìó ö³ çì³íè

âèðàçí³ø³ ó õâîðèõ ç ãåë³êîáàêòåðíîþ ³íôåêö³ºþ.

Êëþ÷îâ³ ñëîâà: ä³òè, õðîí³÷íèé

ãàñòðîäóîäåí³ò, ïåðåêèñíå

îêèñíåííÿ ë³ï³ä³â, àíòèîêñèäàíòíèé

çàõèñò, Helicobacter pylori.

Âñòóï

Õðîí³÷íèé ãàñòðîäóîäåí³ò (ÕÃÄ) - îäíå ç íàé-
ïîøèðåí³øèõ çàõâîðþâàíü øëóíêîâî-êèøêîâîãî
òðàêòó â ä³òåé  ïðè ÿêîìó â³äáóâàþòüñÿ ð³çí³
ïàòîëîã³÷í³ ïðîöåñè, ùî ïðèçâîäÿòü äî ïîø-
êîäæåííÿ ñëèçîâî¿ îáîëîíêè øëóíêà òà äâà-
íàäöÿòèïàëî¿ êèøêè, ìåõàí³çìè ðîçâèòêó ÿêèõ
çàëèøàþòüñÿ ìàëî âèâ÷åíèìè [2]. Îäíèì ç òàêèõ
º áàëàíñ â ðîáîò³ ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿
ñèñòåìè. Íà ñüîãîäí³ ââàæàþòü, ùî óòâîðåííÿ
â³ëüíèõ êèñíåâèõ òà ë³ï³äíèõ ðàäèêàë³â º îäíèì ³ç
óí³âåðñàëüíèõ ïàòîãåíåòè÷íèõ ìåõàí³çì³â ó âè-
íèêíåíí³ òà ïðîãðåñóâàíí³ çàõâîðþâàíü ãàñòðî-
äóîäåíàëüíî¿ ä³ëÿíêè [4]. Òàê, óòâîðþþ÷èñü â
íåâåëèê³é ê³ëüêîñò³ àêòèâí³ ôîðìè êèñíþ âî-
ëîä³þòü çàõèñíèìè âëàñòèâîñòÿìè, ñïðèÿþ÷è
çíåøêîäæåííþ ïàòîãåííèõ ì³êðîîðãàí³çì³â, îäíàê
ï³äâèùåíå ¿õ óòâîðåííÿ ñòèìóëþº ïåðåêèñíå
îêèñíåííÿ ë³ï³ä³â (ÏÎË), ùî ïðèçâîäèòü äî äåñò-
ðóêö³¿ êë³òèííèõ ìåìáðàí, äåô³öèòó àíòèîêñè-
äàíò³â, ðîçâèòêó ñòðóêòóðíèõ çì³í [5].

Îäíèì ³ç îñíîâíèõ åò³îëîã³÷íèõ ÷èííèê³â
ðîçâèòêó ÕÃÄ º Helicobacter pylori (ÍÐ), öèòî-
òîêñè÷íèé á³ëîê CagÀ ÿêîãî ³íäóêóº ñèíòåç íåéò-
ðîô³ë³â òà ìàêðîôàã³â, ùî ó âåëèê³é ê³ëüêîñò³
ãåíåðóþòü àêòèâí³ ôîðìè êèñíþ [1].

Òîìó, âèâ÷åííÿ âçàºìîçâ'ÿçêó ì³æ ñòàíîì ïðî-
öåñ³â ïåðîêñèäàö³¿ ë³ï³ä³â òà ôóíêö³îíóâàííÿ
ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó (ÀÎÇ) ó ä³-
òåé, õâîðèõ íà ÕÃÄ òà ÍÐ äîçâîëèòü âèÿâèòè íîâ³
ïàòîãåíåòè÷í³ ìåõàí³çìè çàõâîðþâàííÿ òà ïîêðà-
ùèòè éîãî ä³àãíîñòèêó òà ë³êóâàííÿ.

Ìåòà ðîáîòè

Âèâ÷èòè ñòàí ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â
òà ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó â êðîâ³
ä³òåé, õâîðèõ íà õðîí³÷íèé ãàñòðîäóîäåí³ò,
àñîö³éîâàíèé ç Helicobacter pylori.

Ìàòåð³àë òà ìåòîäè

Îáñòåæåíî 75 ä³òåé, õâîðèõ íà ÕÃÄ, â³êîì â³ä
6 äî 18 ðîê³â, ùî ïåðåáóâàëè íà ñòàö³îíàðíîìó
ë³êóâàíí³ â ãàñòðîåíòåðîëîã³÷íèõ â³ää³ëåííÿõ
ÎÄÊË òà ÌÄÊË ì. ×åðí³âö³ (ï³ñëÿ ï³äïèñàííÿ
³íôîðìîâàíî¿ çãîäè ïàö³ºíòà) òà 40 çäîðîâèõ ä³òåé
â³äïîâ³äíîãî â³êó. Ñåðåäí³é â³ê îáñòåæåíèõ ä³òåé
(12,2±2,3) ðîê³â. Õâîð³ íà ÕÃÄ ä³òè áóëè ðîçïî-
ä³ëåí³ íà äâ³ ãðóïè: ² ãðóïà (32 äèòèíè) - ïàö³ºíòè ç
ÍÐ(-) ÕÃÄ, ²² ãðóïà (43 äèòèíè) - ïàö³ºíòè ç ÍÐ(+)
ÕÃÄ. Ãðóïè ðåïðåçåíòàòèâí³ çà â³êîì, ñòàòòþ òà
ì³ñöåì ïðîæèâàííÿ (ð>0,05). Âåðèô³êàö³ÿ ä³àã-
íîçó ïðîâîäèëàñÿ â³äïîâ³äíî äî ïðîòîêîë³â ë³êó-
âàííÿ ä³òåé çà ñïåö³àëüí³ñòþ "Äèòÿ÷à ãàñòðîåí-
òåðîëîã³ÿ" (íàêàç ÌÎÇ Óêðà¿íè ¹59 â³ä
29.01.2013 ðîêó). Äëÿ âèâ÷åííÿ ñòàíó ñóì³æíèõ
îðãàí³â ñèñòåìè òðàâëåííÿ, õâîðèì ïðîâîäèëîñü
óëüòðàçâóêîâå äîñë³äæåííÿ ÷åðåâíî¿ ïîðîæíèíè.
Îö³íêó ñòàíó ÏÎË òà ÀÎÇ ïðîâîäèëè çà âèçíà-
÷åííÿì âì³ñòó ìàëîíîâîãî àëüäåã³äó (ÌÀ),
³íòåíñèâíîñò³ îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â
(ÎÌÁ) çà ð³âíåì àëüäåã³ä- ³ êåòîíäèí³òðîôå-
í³ëã³äðàçîí³â íåéòðàëüíîãî õàðàêòåðó (ÀÊÄÍÔÃ
ÍÕ) òà àëüäåã³ä- ³ êåòîíäèí³òðîôåí³ëã³äðàçîí³â
îñíîâíîãî õàðàêòåðó (ÀÊÄÍÔÃ ÎÕ), âì³ñòó â³ä-
íîâëåíîãî ãëóòàò³îíó (ÂÃ), êàòàëàçè (ÊÒ) òà
öåðóëîïëàçì³íó (ÖÏ) çà ñïåêòðîôîòîìåòðè÷íèì ³
ôîòîåëåêòðîêîëîðîìåòðè÷íèì ìåòîäàìè. Ñòà-
òèñòè÷íà îáðîáêà îòðèìàíèõ äàíèõ ïðîâîäèëàñÿ
çà äîïîìîãîþ ïàêåòà êîìï'þòåðíèõ ïðîãðàì
"Statistica 6.0".

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðîâåäåí³ äîñë³äæåííÿ âèÿâèëè çì³íè ïî-
êàçíèê³â ÏÎË òà ÀÎÇ ó êðîâ³ ä³òåé, õâîðèõ íà
ÕÃÄ (òàáë.1). Âñòàíîâëåíî, ùî â ä³òåé, õâîðèõ íà
ÕÃÄ, â³äáóâàºòüñÿ ³íòåíñèô³êàö³ÿ ïðîöåñ³â ÏÎË
òà ÎÌÁ, ùî ïðîÿâëÿºòüñÿ ï³äâèùåííÿì âì³ñòó
ÌÀ (ó 1,8 ðàçà, ð<0,05), ÀÊÄÍÔÃ ÍÕ (ó 1,4 ðàçà,

Îðèã³íàëüí³ äîñë³äæåííÿ
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ð<0,05) òà ÀÊÄÍÔÃ ÎÕ (ó 1,7 ðàçà, ð<0,05) ó
êðîâ³, ïîð³âíÿíî ç³ çäîðîâèìè.

Ó êðîâ³ õâîðèõ íà ÕÃÄ ä³òåé ä³àãíîñòîâàíî é
ïîðóøåííÿ ç áîêó ñèñòåìè ÀÎÇ. Òàê, ð³âåíü àê-
òèâíîñò³ ÊÒ ó íèõ áóâ íèæ÷èì çà òàêèé ó çäî-
ðîâèõ ä³òåé â 1,7 ðàçà (ð<0,05), ÂÃ - ó 1,4 ðàçà
(ð>0,05), òîä³ ÿê ð³âåíü ÖÏ áóâ ï³äâèùåíèé ó 2,8
ðàçà (ð<0,01). Òàê³ çì³íè â ñèñòåì³ ÀÎÇ ñâ³ä÷àòü
çà ïðèñóòí³ñòü â õâîðèõ ä³òåé îêèñíþâàëüíîãî
ñòðåñó.

Êîðåëÿö³éíèé àíàë³ç âèÿâèâ â³ðîã³äí³ çâ'ÿçêè
ì³æ ð³âíåì ÊÒ ³ çíà÷åííÿìè ÌÀ (r=0,29, p<0,05),
ÀÊÄÍÔÃ ÍÕ (r=0,38, p<0,05), ÀÊÄÍÔÃ ÎÕ
(r=0,37, p<0,01) òà ÖÏ ³ ÌÀ (r=0,42, p<0,05),

Òàáëèöÿ 1

Ñòàí ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â òà ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó â êðîâ³

õâîðèõ íà õðîí³÷íèé ãàñòðîäóîäåí³ò òà çäîðîâèõ ä³òåé (M±m)

Показник 
Хворі на ХГД 

(n=75) 

Здорові 

(n=40) 

Малоновий альдегід, мкмоль/л 21,3±2,8* 11,8±0,6 

АКДНФГ НХ, 370 нм о.о.г/мл 2,5±0,1* 1,8±0,1 

АКДНФГ ОХ, 430 нм о.о.г/мл 2,1±0,2* 1,2±0,1 

Відновлений глутатіон, мкмоль/мл 0,9±0,2 1,3±0,2 

Каталаза, мкмоль/хв/л 15,4±1,7* 26,2±1,2 

Церулоплазмін, мг/л 331,4±72,1* 118,6±22,5 
Примітка: * - різниця вірогідна щодо показників у здорових дітей (р<0,05) 

 ÀÊÄÍÔÃ ÍÕ (r=0,51, p<0,01), ÀÊÄÍÔÃ ÎÕ
(r=0,47, p<0,05) â ñèðîâàòö³ êðîâ³ õâîðèõ íà ÕÃÄ
ä³òåé.

Âðàõîâóþ÷è âñòàíîâëåí³ îñîáëèâîñò³ ôóíê-
ö³îíóâàííÿ ñèñòåìè ÏÎË-ÀÎÇ â õâîðèõ íà ÕÃÄ
ä³òåé, ïðîâåäåíî ïîð³âíÿëüíèé àíàë³ç ïîêàçíèê³â,
çàëåæíî â³ä íàÿâíîñò³ ãåë³êîáàêòåðíî¿ ³íôåêö³¿
(òàáë. 2). Ó õâîðèõ ³ç ãåë³êîáàêòåðíîþ ³íôåêö³ºþ
â³äì³÷àºòüñÿ â³ðîã³äíî âèùà êîíöåíòðàö³ÿ ÌÀ (ó
1,8 ðàçà, ð<0,05), ÀÊÄÍÔÃ ÎÕ (ó 1,7 ðàçà, ð<0,05),
ÖÏ (ó 1,8 ðàçà, ð<0,05) íà ôîí³ çíèæåíîãî ó äâ³÷³
âì³ñòó ÂÃ (ð<0,05) òà ó 1,7 ðàçà àêòèâíîñò³ ÊÒ
(ð<0,05), ïîð³âíÿíî ç ä³òüìè, õâîðèìè íà ÍÐ(-)
ÕÃÄ.

Òàáëèöÿ 2
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ä³òåé, õâîðèõ íà õðîí³÷íèé ãàñòðîäóîäåí³ò, çàëåæíî â³ä íàÿâíîñò³ ãåë³êîáàêòåðíî¿

³íôåêö³¿ (M±m)

Показник 
І група 

(n=32) 

ІІ група 

(n=43) 

Малоновий альдегід, мкмоль/л 15,2±2,4 27,4±3,2* 

АКДНФГ НХ, 370 нм о.о.г/мл 2,1±0,1 2,9±0,1 

АКДНФГ ОХ, 430 нм о.о.г/мл 1,6±0,1 2,8±0,1* 

Відновлений глутатіон, мкмоль/мл 1,2±0,1 0,6±0,1* 

Каталаза, мкмоль/хв/л 19,2±1,8 11,6±1,6* 

Церулоплазмін, мг/л 234,5±53,1 428,3±91,1* 
Примітка: * -  різниця вірогідна щодо показників у дітей першої групи (р<0,05) 

 

Âñòàíîâëåíî ïîçèòèâí³ êîðåëÿö³éí³ çâ'ÿçêè ì³æ
íàÿâí³ñòþ ÍÐ ó õâîðèõ íà ÕÃÄ òà ð³âíåì ÌÀ
(r=0,51, ð<0,05), ÀÊÄÍÔÃ ÎÕ (r=0,46, ð<0,05),
ÖÏ (r=0,49, ð<0,05), ÂÃ(r=0,52, ð<0,05).

Âèÿâëåí³ çì³íè ñâ³ä÷àòü ïðî ïåðåâàæàííÿ ïî-
ðóøåíü ïðîöåñ³â ÏÎË ó ä³òåé, ³íô³êîâàíèõ ÍÐ, ùî
çá³ãàºòüñÿ ç äàíèìè ë³òåðàòóðè ùîäî ó÷àñò³ ÍÐ ó
àêòèâàö³¿ öèõ ïðîöåñ³â çà ðàõóíîê ç îäíîãî áîêó -
ðåàêö³¿ íåéòðîô³ë³â íà öèòîòîêñèíè, ùî âèä³-
ëÿþòüñÿ ÍÐ, ç ³íøîãî - ùî áàêòåð³ÿ ÍÐ ñàìà º
äæåðåëîì àêòèâíèõ ôîðì êèñíþ [3].

Îòæå, îòðèìàí³ íàìè ðåçóëüòàòè ïîêàçàëè, ùî
³íô³êóâàííÿ ÍÐ ïîñèëþº ïðîöåñè ÏÎË ó êðîâ³ òà
çíà÷íî ïîñëàáëþº ñèñòåìó ÀÎÇ.

Âèñíîâîê

Õðîí³÷íèé ãàñòðîäóîäåí³ò çà íàÿâíîñò³ ãåë³-
êîáàêòåðíî¿ ³íôåêö³¿ õàðàêòåðèçóºòüñÿ á³ëüø
âèðàæåíîþ ³íòåíñèô³êàö³ºþ ïåðåêèñíîãî îêèñ-
íåííÿ ë³ï³ä³â íà ôîí³ çíèæåííÿ àêòèâíîñò³ ñèñòåìè
àíòèîêñèäàíòíîãî çàõèñòó.

Ïåðñïåêòèâà ïîäàëüøèõ äîñë³äæåíü

Äîö³ëüíî â ïîäàëüøîìó îö³íèòè çíà÷åííÿ ïîðó-
øåíü ïðîîêñèäàíòíîãî-àíòèîêñèäàíòíîãî ãî-
ìåîñòàçó â ïðîãíîçóâàíí³ ïåðåá³ãó õðîí³÷íîãî
ãàñòðîäóîäåí³òó.

Ë³òåðàòóðà. 1.Ñó÷àñíèé ïîãëÿä íà ìåõàí³çìè âèíèê-
íåííÿ îêèñíîãî ñòðåñó ó ïàòîãåíåç³ Helicobacter pylori-
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ÏÅÐÈÊÈÑÍÎÅ ÎÊÈÑËÅÍÈÅ ËÈÏÈÄÎÂ È
ÑÈÑÒÅÌÀ ÀÍÒÈÎÊÑÈÄÀÍÒÍÎÉ ÇÀÙÈÒÛ Ó
ÄÅÒÅÉ Ñ ÕÐÎÍÈ×ÅÑÊÈÌ ÃÅËÈÊÎÁÀÊÒÅÐ-

ÀÑÑÎÖÈÈÐÎÂÀÍÍÛÌ ÃÀÑÒÐÎÄÓÎÄÅÍÒÈÒÎÌ

Ñ.Â. Ñîêîëüíèê

Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ

ñîñòîÿíèÿ ïðîîêñèäàíòíî-àíòèîêñèäàííîãî ãîìåîñòàçà ó

äåòåé ñ õðîíè÷åñêèì ãàñòðîäóîäåíèòîì. Óñòàíîâëåíî, ÷òî ó

ýòèõ äåòåé ïðîèñõîäèò èíòåíñèâíàÿ ïðîäóêöèÿ âåùåñòâ

ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ è îêèñëèòåëüíîé ìîäè-

ôèêàöèè áåëêîâ íà ôîíå óõóäøåíèÿ ôóíêöèîíèðîâàíèÿ

ñèñòåìû àíòèîêñèäàíòíîé çàùèòû, ïðè÷åì ýòè èçìåíåíèÿ

áîëåå âûðàæåíû ó áîëüíûõ ñ ãåëèêîáàêòåðíîé èíôåêöèåé.

Êëþ÷åâûå ñëîâà: äåòè, õðîíè÷åñêèé ãàñòðîäóîäåíèò,

ïåðåêèñíîå îêèñëåíèå ëèïèäîâ, àíòèîêñèäàíòíàÿ çàùèòà,

Helicobacter pylori.

LIPID PEROXIDATION AND THE SYSTEM OF
ANTIOXIDANT DEFENS IN CHILDREN WITH

CHRONIC HELICOBACTER-ASSOCIATED
GASTRODUODENITIS

S.V. Sokolnyk

Abstract. The article presents data of examining the state of

prooxidant-antioxidant homeostasis in children with chronic

gastroduodenitis. It has been in these children found that

intensive production of substances of lipid peroxidation and

oxidative modification of proteins occurs against a background

of deterioration in the functioning antioxidant defense system,

and these changes are more wident in patients with Helicobacter

pylori.

Keywords: children, chronic gastroduodenitis, lipid

peroxidation, antioxidant protection, Helicobacter pylori.
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Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä

Óêðà¿íè “Áóêîâèíñüêèé äåðæàâíèé

ìåäè÷íèé óí³âåðñèòåò”, ì. ×åðí³âö³

ÊË²Í²×ÍÎ-ÏÀÐÀÊË²Í²×Í² ÎÑÎÁËÈÂÎÑÒ²
ÂÈÐÀÇÊÎÂÈÕ ÃÀÑÒÐÎÄÓÎÄÅÍÀËÜÍÈÕ
ÊÐÎÂÎÒÅ× Ó Ä²ÒÅÉ

Ðåçþìå. Ó ñòàòò³ äîñë³äæåí³ êë³í³÷íî-ïàðàêë³í³÷í³ îñîáëèâîñò³

âèðàçêîâèõ øëóíêîâî-êèøêîâèõ êðîâîòå÷ ó ä³òåé â³êîì 7-18

ðîê³â. Âñòàíîâëåíî, ùî ó ñòðóêòóð³ óñêëàäíåíü âèðàçêîâî¿

õâîðîáè ó ä³òåé íà ïåðøîìó ì³ñö³ çíàõîäèòüñÿ ãàñòðîäóîäå-

íàëüíà êðîâîòå÷à, ñåðåä êë³í³÷íèõ ñèìïòîì³â äîì³íóâàëè êðîâàâà

áëþâîòà, ìåëåíà, ðàïòîâà ñëàáê³ñòü, á³ëü, ï³äâèùåíà òðèâîæ-

í³ñòü, ³íòðîâåðòîâàí³ñòü, íàé÷àñò³øå ó ä³òåé âèÿâëÿëàñÿ

ãàñòðîäóîäåíàëüíà êðîâîòå÷à  IIÀ çà êëàñèô³êàö³ºþ Forrest.

Êëþ÷îâ³ ñëîâà: ä³òè, âèðàçêîâ³

ãàñòðîäóîäåíàëüí³ êðîâîòå÷³,

êë³í³÷íî-ïàðàêë³í³÷í³ îñîáëèâîñò³.

Âñòóï

Ó äàíèé ÷àñ â³äçíà÷àºòüñÿ ñò³éêå çðîñòàííÿ
çàõâîðþâàíîñò³ íà âèðàçêîâó õâîðîáó øëóíêà ³
äâàíàäöÿòèïàëî¿ êèøêè (ÂÕ) [1]. Ïîøèðåí³ñòü
ÂÕ â äèòÿ÷³é ïîïóëÿö³¿ çíà÷íî êîëèâàºòüñÿ â
ð³çíèõ êðà¿íàõ ñâ³òó. Á³ëüø³ñòü ôàõ³âö³â ñõîäèòüñÿ
íà äóìö³, ùî ÂÕ ç ëîêàë³çàö³ºþ âèðàçêè  â
äâàíàäöÿòèïàë³é êèøö³ âèÿâëÿºòüñÿ ó 81-87%
ä³òåé,  ç ëîêàë³çàö³ºþ â øëóíêó - ó 11-13% ä³òåé,
à ïîºäíàíà ëîêàë³çàö³ÿ ó 4-6% ä³òåé [3, 4].

Íåçâàæàþ÷è íà çàãàëüíîâèçíàíó åôåêòèâí³ñòü
ñó÷àñíèõ ïðîòèâèðàçêîâèõ çàñîá³â, ÷èñëî õâîðèõ
³ç âèðàçêîâèìè ãàñòðîäóîäåíàëüíèìè êðîâîòå-
÷àìè (ÂÃÄÊ) â ðîçâèíåíèõ êðà¿íàõ ³ç ðîêó â ð³ê
çá³ëüøóºòüñÿ [2].  Çà äàíèìè âåëèêèõ äîñë³äæåíü
³ ì³æíàðîäíèõ áàç äàíèõ, ùîð³÷íî êðîâîòå÷³ âè-
íèêàþòü ó 50 - 170 îñ³á íà 100000 íàñåëåííÿ,
ïðè÷îìó ÷àñòêà ÂÃÄÊ  ó äîðîñëèõ ó ñòðóêòóð³
âñ³õ êðîâîòå÷ ³ç âåðõí³õ â³ää³ë³â øëóíêîâî-
êèøêîâîãî òðàêòó çà îñòàíí³ ðîêè çá³ëüøèëàñÿ ç
20 äî 50% [5].

Çà äàíèìè ë³òåðàòóðè, ÷àñòêà êðîâîòå÷ ³ç
âåðõí³õ â³ää³ë³â øëóíêîâî- êèøêîâîãî òðàêòó â
ä³òåé ñòàíîâèòü 20-25 %, ³ç íèæí³õ â³ää³ë³â - 65-75
%, íå âäàºòüñÿ âèÿâèòè ïðè÷èíó øëóíêîâî-êèø-
êîâèõ êðîâîòå÷ ó 2-5 % âèïàäê³â [4]. Çàâäàííÿì
ïåðøîðÿäíî¿ âàæëèâîñò³ º ñâîº÷àñíà ä³àãíîñòèêà,
³äåíòèô³êàö³ÿ äæåðåëà êðîâîòå÷³, à òàêîæ ïðîâå-
äåííÿ êîìïëåêñó çàõîä³â ùîäî éîãî çóïèíêè ³
äîñÿãíåííÿ ñòàá³ë³çàö³¿ ñòàíó õâîðîãî.

Ìåòà äîñë³äæåííÿ

Îõàðàêòåðèçóâàòè êë³í³÷íî-ïàðàêë³í³÷í³ îñîá-
ëèâîñò³ âèðàçêîâèõ ãàñòðîäóîäåíàëüíèõ êðîâîòå÷
ó ä³òåé.

Ìàòåð³àë òà ìåòîäè

Äîñë³äæåííÿ ïðîâîäèëîñÿ íà áàç³ äèòÿ÷èõ
õ³ðóðã³÷íîãî òà ãàñòðîåíòåðîëîã³÷íîãî â³ää³ëåíü
×åðí³âåöüêî¿ ì³ñüêî¿ äèòÿ÷î¿ êë³í³÷íî¿ ë³êàðí³.
Ïðîâåäåíî ðåòåëüíå êë³í³÷íî-ëàáîðàòîðíå òà

³íñòðóìåíòàëüíå îáñòåæåííÿ 150 ä³òåé â³êîì 7-18
ðîê³â, õâîðèõ íà ÂÕ, ³ç íèõ 20 îñ³á ³ç óñêëàäíåíîþ
ÂÃÄÊ. Ó âñ³õ áàòüê³â ä³òåé îòðèìàíà ³íôîð-
ìîâàíà çãîäà íà ïðîâåäåííÿ äîñë³äæåííÿ òà îá-
ðîáêó ïåðñîíàëüíèõ äàíèõ. Âåðèô³êàö³ÿ ä³àãíîçó
ïðîâîäèëàñÿ â³äïîâ³äíî äî ïðîòîêîëó ÌÎÇ Óêðà¿-
íè ç³ ñïåö³àëüíîñò³ "Äèòÿ÷à ãàñòðîåíòåðîëîã³ÿ".
Ñòóï³íü âèðàæåíîñò³ ñóá'ºêòèâíèõ îçíàê îö³íþ-
âàëè çà â³çóàëüíî-àíàëîãîâîþ øêàëîþ çà 4-áàëü-
íîþ ñèñòåìîþ: 0 - íåìàº îçíàêè, ñèìïòîìó; 1 -
ñëàáî âèðàæåíà îçíàêà, ñèìïòîì; 2 - ïîì³ðíî âè-
ðàæåíèé; 3 - çíà÷íî âèðàæåíèé. Ñòóï³íü òÿæêîñò³
êðîâîòå÷³ òà éîãî ñò³éê³ñòü îö³íþâàëè çà êëàñè-
ô³êàö³ºþ J.A. Forest et al. (1974). Ïðîâîäèëè îö³í-
êó  ñåêðåö³¿ çà â³äîìèìè ôóíêö³îíàëüíèìè ³í-
òåðâàëàìè: 0,9-1,2 - ã³ïåðàöèäí³ñòü âèðàæåíà;1,3-
1,5 - ã³ïåðàöèäí³ñòü ïîì³ðíà; 1,6-2,2 - íîðìîàöèä-
í³ñòü; 2,3-3,5 - ã³ïîàöèäí³ñòü ïîì³ðíà; 3,6-6,9 -
ã³ïîàöèäí³ñòü âèðàæåíà; 7 òà á³ëüøå - àíàöèä-
í³ñòü. Îáðîáêà îòðèìàíèõ äàíèõ ïðîâîäèëàñÿ çà
äîïîìîãîþ ïàêåòó êîìï'þòåðíèõ ïðîãðàì "Statis-
tica 6.0".

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ó ä³òåé øê³ëüíîãî â³êó ÂÕ òðàïëÿëàñÿ â 7
ðàç³â ÷àñò³øå, í³æ ó äîøê³ëüíÿò (2,7 íà 1000 ³ 0,4
íà 1000 â³äïîâ³äíî), ó ì³ñüêèõ ä³òåé ó 2 ðàçè ÷àñ-
ò³øå, í³æ ó ñ³ëüñüêèõ. Ïðè öüîìó çà îñòàííº
äåñÿòèë³òòÿ ÷àñòîòà ÂÕ ó ì³ñüêèõ øêîëÿð³â
çðîñëà ó 2,5 ðàçà. Âñòàíîâëåíî, ùî ó 86% ä³òåé
âèðàçêà ëîêàë³çóâàëàñÿ â äâàíàäöÿòèïàë³é êèøö³.

Ñïàäêîâà îáòÿæåí³ñòü ïî ÂÕ â³äçíà÷åíà ó
28% õâîðèõ, ïðè÷îìó ïðè ëîêàë³çàö³¿ âèðàçêè â
äâàíàäöÿòèïàë³é êèøö³ ó 30% îñ³á, ïðè ëîêàë³çàö³¿
âèðàçêè ó øëóíêó - ó 23% îñ³á. Çà îñòàííº äå-
ñÿòèë³òòÿ óñêëàäíåííÿ âèðàçêîâî¿ õâîðîáè çá³ëü-
øèëèñÿ ó 2,3 ðàçà. Ó õëîï÷èê³â óñêëàäíåííÿ â³äç-
íà÷àëèñÿ ÷àñò³øå, í³æ ó ä³â÷àòîê (ïðè ³çîëüîâàí³é
âèðàçö³ â äâàíàäöÿòèïàë³é êèøö³ - ó 2,3 ðàçà, ïðè
ïîºäíàíí³ âèðàçêè  øëóíêà òà äâàíàäöÿòèïàëî¿
êèøêè  - ó 8 ðàç³â).

© Ñ.Î. Ñîêîëüíèê, 2015
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Ïèòîìà âàãà óñêëàäíåíèõ ôîðì ÂÕ ñïîñòå-
ð³ãàëàñÿ â ä³òåé âñ³õ â³êîâèõ ï³äãðóï ³ç îäíàêîâîþ
÷àñòîòîþ. Ó ñòðóêòóð³ óñêëàäíåíü ïåðåâàæàëè
êðîâîòå÷³ (80%), ð³äøå ñïîñòåð³ãàëèñÿ ñòåíîçè
(12 %) òà ïåðôîðàö³¿ (8 %). Ïåíåòðàö³¿ âèðàçêè çà
îñòàíí³ 10 ðîê³â íå  çàðåºñòðîâàíî.

Íàé÷àñò³øå ä³òè ïîñòóïàëè äî êë³í³êè ó çâ'ÿçêó
ç âïåðøå âèÿâëåíîþ ÂÃÄÊ. Îäíîðàçîâà êðîâî-
òå÷à ñïîñòåð³ãàëàñÿ â 13 ä³òåé, õâîðèõ íà ÂÕ ³ç
ëîêàë³çàö³ºþ âèðàçêè â äâàíàäöÿòèïàë³é êèøö³,
áàãàòîðàçîâà ³ ðåöèäèâíà (â³ä 2-5 ³ á³ëüøå ðàç³â) -
ó 7 õâîðèõ.

Ñåðåä êë³í³÷íèõ ñèìïòîì³â òðàïëÿëèñÿ íàñ-

òóïí³: êðèâàâà áëþâîòà (hematemeses) ó 18 õâî-
ðèõ; äîì³øêè íåçì³íåíî¿ êðîâ³ â áëþâîòíèõ ìàñàõ
ó 3 õâîðèõ; ÷îðí³ äüîãòåïîä³áí³  âèïîðîæíåííÿ
(melena) ó 12 õâîðèõ; ðàïòîâà ñëàáê³ñòü ó 20 îñ³á;
íåïðèòîìí³ñòü - ó 4 îñ³á. Âòðàòà ñâ³äîìîñò³ òðàï-
ëÿëàñÿ ð³äøå ó õâîðèõ ³ç ïîâòîðíîþ ÂÃÄÊ, ùî
ìàáóòü çóìîâëåíî ïñèõîëîã³÷íîþ íàëàøòî-
âàí³ñòþ ä³òåé, ÿê³ âæå ïåðåíåñëè îäíîãî ðàçó
ñòðåñ ÷åðåç êðîâîòå÷ó. Çíèæåííÿ àðòåð³àëüíîãî
òèñêó çàðåºñòðîâàíî ó 6 îñ³áíà. Áàëüíà îö³íêà
êë³í³÷íèõ ñèìïòîì³â ïðåäñòàâëåíà íà ðèñóíêó 1.

Ó êîæíîãî 4-ãî õâîðîãî â³äçíà÷àâñÿ ñèìïòîì
Áåðãìàíà, êîëè íà âèñîò³ êðîâîòå÷³ àáî â³äðàçó

Ðèñ.1 Áàëüíà îö³íêà êë³í³÷íèõ ñèìïòîì³â ó ä³òåé ³ç âèðàçêîâîþ ãàñòðîäóîäåíàëüíîþ êðîâîòå÷åþ

ï³ñëÿ íå¿ æèâ³ò ñòàâàâ äîñòóïíèé ïàëüïàö³¿. Ìå-
õàí³çì ö³º¿ îçíàêè íå ÿñíèé. Ïåðåäáà÷àºòüñÿ ð³çêå
îëóæíåííÿ øëóíêîâîãî âì³ñòó êðîâ'þ. Äîïóñ-
êàºòüñÿ ðîëü ðåãóëÿòîðíèõ ïåïòèä³â, çîêðåìà
åíäîãåííèõ îï³àò³â (åíêåôàë³í³â) [1].

Ìîæíà âèä³ëèòè äâà îñíîâíèõ òèïè åâîëþö³¿
áîëüîâîãî ñèíäðîìó. Ó ïåðøîìó âèïàäêó, ó á³ëü-
øîñò³ ä³òåé (80%), â³äçíà÷àëîñÿ ïîñòóïîâå íà-
ðîñòàííÿ áîëüîâî¿ ñèìïòîìàòèêè. Ó äðóãîìó -

äâîåòàïíà åâîëþö³ÿ (20 %): íà ïåðøîìó åòàï³
ç'ÿâèâñÿ íåñèëüíèé íåïîñò³éíèé íåëîêàë³çîâàíèé
á³ëü, ÿêèé ïîò³ì ð³çêî ïîñèëþâàâñÿ, ùî ïîñëó-
ãóâàëî ïðèâîäîì äëÿ çâåðíåííÿ äî ë³êàðÿ. Â
îñòàííüîìó âèïàäêó ÷àñ â³ä íàðîñòàííÿ áîëþ äî
ïåðøîãî çâåðíåííÿ äî ë³êàðÿ íå ïåðåâèùóâàâ 1
ðîêó.

Ðîçïîä³ë ä³òåé ³ç ÂÃÄÊ çà J.A. Forrest. ïðåäñ-
òàâëåíèé íà ðèñ. 2.

Ðèñ. 2 Àêòèâí³ñòü âèðàçêîâî¿ ãàñòðîäóîäåíàëüíî¿ êðîâîòå÷³ çà J.A. Forrest

Õàðàêòåðíèìè áóëè íåéðî-âåãåòàòèâí³ òà ïñè-
õîåìîö³éí³ çì³íè. Õàðàêòåðîëîã³÷í³ îñîáëèâîñò³
ä³òåé ³ç ÂÃÄÊ â àáñîëþòí³é á³ëüøîñò³ âèïàäê³â
âèðàæàëèñÿ â ï³äâèùåí³é òðèâîæíîñò³ (30 %),
çáóäæåíîñò³ (25 %), ñåíñèòèâíîñò³ (20 %), â³ä-
ëþäíîñò³ (10 %), âðàçëèâîñò³ (45 %), îáðàçëèâîñò³

(30 %), íåð³øó÷îñò³ (25 %), íåâïåâíåíîñò³ â ñîá³
(50 %). Á³ëüøå ïîëîâèíè îáñòåæåíèõ ä³òåé â³ä-
÷óâàëè ð³çêå ðîç÷àðóâàííÿ ï³ñëÿ ïåðåæèòèõ
íåâäà÷, à òðåòèíà ìàëà çàíèæåíó ñàìîîö³íêó òà
õàðàêòåðèçóâàëàñÿ íåâì³ííÿì âåðáàë³çóâàòè
âëàñí³ ïðîáëåìè. Õàðàêòåðíîþ îñîáëèâ³ñòþ
õâîðèõ ä³òåé áóëà çàëåæí³ñòü â³ä îòî÷óþ÷èõ (25

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ðèñ. 3 Åìîö³éíèé ñòàí ä³òåé, õâîðèõ íà âèðàçêîâó øëóíêîâî-êèøêîâó êðîâîòå÷ó (ÃÏ - ãðóïà ïîð³â-

íÿííÿ, ÎÃ - îñíîâíà ãðóïà)

%), ïîòðåáà â çàõèñò³ òà ñîö³àëüí³é ï³äòðèìö³ (40
%), ñõèëüí³ñòü äî ïåñèì³ñòè÷íîãî íàñòðîþ (50
%) òà ïåñèì³ñòè÷íî¿ îö³íêè íàâêîëèøíüîãî ñâ³òó
(30 %).

Àíàë³ç åìîö³éíîãî ñòàíó õâîðèõ íà ÂÃÄÊ ä³òåé
ïîêàçàâ äîñòîâ³ðíå ïåðåâàæàííÿ ³íòðîâåðòîâàíèõ
îñîáèñòîñòåé íàä åêñòðàâåðòîâàíèìè (ðèñ. 3).
Çá³ëüøåííÿ ÷àñòîòè ³íòðîâåðòîâàíèõ îñ³á ñåðåä

ä³òåé ³ç ëîêàë³çàö³ºþ âèðàçêè â ÄÏÊ â³äáóâàºòüñÿ
çà ðàõóíîê ä³â÷àòîê, ñåðåä ä³òåé ³ç ëîêàë³çàö³ºþ
âèðàçêè â øëóíêó - ìàéæå îäíàêîâîþ ì³ðîþ çà
ðàõóíîê îñ³á îáîõ ñòàòåé.

Åíäîñêîï³÷í³ îçíàêè êðîâîòå÷³ ïðè òåðì³íîâ³é
ãàñòðîñêîï³¿ âèÿâëåí³ ò³ëüêè ó 30 % õâîðèõ. Ó ïî-
ðîæíèí³ øëóíêà çãóñòêè âèÿâëåí³ ó 10 %, ð³äêà
êðîâ, "òàìïîíàäà øëóíêà" ó 20 %, àêòèâíà êðîâî-

òå÷à ó 5 %. Äíî äæåðåëà êðîâîòå÷³ áóëî ÷èñòèì
àáî ïîêðèòå ô³áðèíîì ó 75 % õâîðèõ, ãåìàòèíîì
- ó 5%, áóëî âèäíî ñóäèíó - ó 10 %, òðîìá - ó 25
%.

Òàêèì ÷èíîì, ïåðåá³ã ÂÃÄÊ ó ä³òåé õàðàêòå-
ðèçóºòüñÿ êë³í³÷íî-ïàðàêë³í³÷íîþ ãåòåðîãåíí³ñòþ.

Âèñíîâîê

Ó ñòðóêòóð³ óñêëàäíåíü âèðàçêîâî¿ õâîðîáè ó
ä³òåé íà ïåðøîìó ì³ñö³ çíàõîäèòüñÿ ãàñòðî-
äóîäåíàëüíà êðîâîòå÷à. Ñåðåä êë³í³÷íèõ ñèìï-
òîì³â äîì³íóâàëè êðîâàâà áëþâîòà, ìåëåíà,
ðàïòîâà ñëàáê³ñòü, á³ëü, ï³äâèùåíà òðèâîæí³ñòü,
³íòðîâåðòîâàí³ñòü. Íàé÷àñò³øå ó ä³òåé âèÿâ-
ëÿëàñÿ ãàñòðîäóîäåíàëüíà êðîâîòå÷à  IIÀ çà êëà-
ñèô³êàö³ºþ Forrest.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Íåîáõ³äíèì º ïîäàëüøå âèâ÷åííÿ êë³í³÷íî-ïà-
ðàêë³í³÷íèõ îñîáëèâîñòåé ïåðåá³ãó âèðàçêîâèõ
ãàñòðîäóîäåíàëüíèõ êðîâîòå÷ ó ä³òåé ³ç ìåòîþ
âèä³ëåííÿ ðàíí³õ òà ïàòîãíîìîí³÷íèõ îçíàê äàíî¿
ïàòîëîã³¿.
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îñîáåííîñòè ÿçâåííûõ æåëóäî÷íî-êèøå÷íûõ êðîâîòå÷åíèé ó

äåòåé 7-18 ëåò. Óñòàíîâëåíî, ÷òî â ñòðóêòóðå îñëîæíåíèé
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ñèìïòîìîâ äîìèíèðîâàëè êðîâàâàÿ ðâîòà, ìåëåíà, âíåçàïíàÿ

ñëàáîñòü, áîëü, ïîâûøåííàÿ òðåâîæíîñòü, èíòðîâåð-

òèðîâàííîñòü, ÷àùå âñåãî ó äåòåé âûÿâëÿëèñü ãàñòðîäóî-

äåíàëüíûå êðîâîòå÷åíèÿ IIÀ ïî êëàññèôèêàöèè Forrest.

Êëþ÷åâûå ñëîâà: äåòè, ÿçâåííûå ãàñòðîäóîäåíàëüíûå

êðîâîòå÷åíèÿ, êëèíèêî-ïàðàêëèíè÷åñêèå îñîáåííîñòè.

CLINICAL-PARACLINICAL FEATURES OF
ULCERATIVE GASTRODUODENAL BLEEDING IN

CHILDREN

S.Î. Sokolnyk

Abstract. The article examined clinical-paraclinical features

of ulcerative gastrointestinal bleeding in children aged 7-18 years

are considered in the article. It has been established that in the

structure of complications of peptic ulcer disease in children

gastroduodenal bleeding is in the first place, bloody vomiting,

melena, sudden weakness, pain, increased anxiety, introver-

tovanist dominated among clinical symptoms gastroduodenal

bleeding IIA as to classification of Forrest were mostly detected

in children.

Key words: children, gastroduodenal ulcer bleeding, clinical-

paraclinical peculiarities.
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DYNAMICS OF GENE C-FOS ACTIVITY IN
PARAVENTRICULAR NUCLEI OF THE
HYPOTHALAMUS OF RATS AT LIGHT
STRESS

Abstract. Stress influence (light deprivation and stimulation) on gene

c-fos state of early functional activity in subnuclei of paraventricular

nucleus (PVN) of hypothalamus of rats in various periods of twenty-

four hours (day and night) has been elucidated. Product expression of

this gene - c-Fos protein - in animals which were hold under normal

conditions of light and darkness alternations showed rather distinct

circadian character. Simultaneously, change of duration of the light-

darkness cycle results in evident desynchronization.

Introduction

Elucidation of the place and role of neuroen-
docrine structures in the mechanisms of circadian
rhythms is one of the topical questions of modern
chronophysiology [1, 7, 10]. Paraventricular nuclei
(PVN) of the hypothalamus are the vegetative centre
of functional coordination and consist of a number of
neuronic populations -subnuclei which differ by struc-
tural - functional peculiarities and character of the
nervous connections with different parts of the ner-
vous and neuroendocrine systems [4, 6].

Duration changes of the main pacemaker-photo-
period, as stress factor, desynchronize rhythms of
somatic and visceral functions, as well as coor-
dination and modulation of adaptive mechanisms of
the organism to the influence of various factors [1,
13]. Investigation of the indicated subpopulations of
PVN neurons of the hypothalamus synthesizing
stress-releasing hormones, which initiate stressor
reactions of the organism  is of great importance
while studying stress reactions and action of stress-
limiting factors (especially, melatonin) [5,12].

Corticotropin-releasing factor (CRT) is one of the
basic factors showing a pronounced effect in regu-
lation of ACTH. CRT-immune reactive trace was
detected, for the greater part, in medial small-cellular
subnuclei (sc PVN) [6]. Elucidation of light stress
influence on the state of the mentioned PVN sub-
nuclei is the subject of interest. For all this, it is impor-
tant to study changes of morphofunctional activity
and the level of c-fos gene expression previous res-
ponse in the structures and also to analyse possible
adaptive increase of neurosecretory cells to the da-
maging action of the stress factor as well.

Photoperiodicity, among a wide complex of me-
dium parameters, is the most reliable and stable syn-
chronizing factor for homoiothermic animals, inclu-
ding a person [1-3]. Derangements of the light regi-
men (long lighting, constant darkness) cause imme-
diate changes of c-fos gene expression in PVN [8,
© O.V.Tymofi, R.Ye.Bulyk, 2015

Keywords: gene c-fos, immune

specific c-Fos protein, paraventricular

nucleus of hypothalamus, constant

lighting, light deprivation.

11]. Reinforcement of its expression intensifies syn-
thesis of the corresponding immune specified c-Fos
protein [9, 14]. Peptide, mentioned above, takes part
in the mechanisms of synchronization of the given
activity by external cyclic influences, in particular,
circadian, connected with alternation of light and
darkness [8, 10].

At the same time, information concerning influen-
ces of steady lighting or darkness on the activity of
the indicated subpopulations of PVN neurons of hy-
pothalamus, involved in the formation of circadian
rhythms mechanisms, remains relatively limited.

Purpose of the research

To elucidate c-fos gene activity of previous res-
ponse in medial small-cellular subnuclei of para-
ventricular nucleus (scPVN) of hypothalamus as to
the changed duration of the light-darkness cycle.

Material and methods

Experiments were carried out on 36 sexually ma-
ture males of non-breed white rats weighing 150-
180g. Animals were hold in vivarium standard con-
ditions at a steady temperature and air humidity and
free access to water and food. Experimental rats
were divided into three groups, and each of them, in
its turn, consisted of two subgroups (six animals
each).

Animals of the first group (intact) were held du-
ring 7 days under conditions of usual light regimen
(light-darkness every 12 hours, LD, lighting from 8.00
till 20.00 by means of fluorescent lamps, the level of
lighting in cages with animals was 500 lux.). Rats of
the second group were kept under conditions of stea-
dy lighting of the same intensity (LL, induction of epi-
physis hypofunction). The animals of the third group
were under conditions of a constant darkness (light
deprivation, DD, induction of epiphyseal hyper-
function) during the same period.

Next day following the completion of the 7 days

Îðèã³íàëüí³ äîñë³äæåííÿ
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period at 14.00 p.m. and 02.00 a.m. the animals we-
re taken out from the experiment, fulfilling simulta-
neous decapitation under pentobarbital narcosis
(400mg/kg, intraperitonealy). The brain of the
animals was immediately taken out and put into 10%
formaldehyde solution on phosphate buffer (0,1M,
pH 7.2) for 20 hours at a room temperature. Samples
were embedded in paraffin following the standard
procedure of dehydration and impregnation with
chloroform and paraffin. All stages of the experiment
were carried out keeping the basic requirements of
the European convention concerning humane care of
animals [Strasbourg, 1986].

Indirect immune fluorescent method was used to
identify c-Fos in histological sections. Sections of 14
mcm thickness were firstly deparrafined in xylene
then rehydration was carried out in ethanol solutions
of six descending concentrations (100-40%) and
afterwards they were thrice irrigated every ten mi-
nutes in phosphate buffer (0.1M, pH 7.2).

Rabbits' antibodies (immunoglobulin - IGG) as
initial antibodies, were used to c-Fos ("Sigma-
Aldrich", USA). At first, sections were incubated
during 45 minutes  at 37?C in 0.3% solution Triton X-
100 ("Sigma-Aldrich", USA) on 0.1 M phosphate buf-
fer (pH 7.2) adding 1% of goat's serum. Then, pri-
mary to c-fos (1:1000) antibodies were brought on
successive serial sections and incubated during 24
hours in a damp chamber under conditions of decrea-
sed temperature (40C). When excess of primary an-
tibodies has been rinsed in 0.1 m phosphate buffer
sections were incubated at 370C during 60 minutes
with secondary antibodies in the solution 1:200.

Goat's gamma globulin, being the antibody  to
rabbit globulins, conjugated with fluoresceiniso-
thiocyonate (FITC; "Sigma-Aldrich", USA) was used
as secondary antibodies. After incubation sections
were rinsed by phosphate buffer (0.1 M) and placed
in a mixture of glycerol and phosphate buffer (9:1)
for further investigation by means of luminescent
microscopy.

Control of specificity binding of antibodies was
conducted in the same way excluding the stage of
incubation with initial to c-Fos antibodies.

Identification of c-Fos in the hypothalamic neu-
rons and determination of the content of this protein
were realized using computer system of digital ana-
lysis of VIDAS-386 image ("Kontron Elektronik",
Germany) in ultraviolet spectrum. Filter of high emis-
sion with ranges of excitement and emission 370-390
and 420-450 nm correspondingly and specialized lens
with wide aperture were used to obtain fluorescent
image. Images with the help of eight-bet CCD-ca-
mera COHU-4922 ("COHU Inc", USA) were intro-
duced into computer system of the analysis of

VIDAS-386 images. In spite of all this the effect of
preparation "burning", connected with gradual dete-
rioration of FITC molecules under the influence of
prolong ultraviolet irradiation, was made to be im-
possible. Introduced immune fluorescent image was
quantized according to densitometric scale with 256
gradations of grey color. Image analysis was conduc-
ted in automatic mode with the help of software
package application VIDAS-2.5 ("Kontron Elekt-
ronik", Germany). Parts of preparations in which
fluorescence intensity probably exceeded back-
ground values (peculiar to the so-called non-specific
fluorescence) were identified as to the program. The
areas of such parts and the whole area of nuclei sec-
tions of PVN neurons which contained immune
positive material (Si and Sÿ correspondingly, mcm2)
were measured. Indices, characterizing c-Fos con-
centration and contents of this protein in nuclei of
immune positive cells, Ki=⎪1g (Di/D0)⎪and Ci=KiSi
(conventional units -c.u.) accordingly were calculated
taking into consideration fluorescence intensity in
immune positive areas and fluorescence intensity of
the background (Di and D0). Since these indices are
relative, and not the absolute values, we shall call
them later on as indices of c-Fos concentration and
content in immune positive cells.

Topographic belonging of immune positive neu-
rons to separate structures of hypothalamus was
mapped in accordance with stereotaxic atlas of rat
brain.

The experimental data obtained were processed
using package of applied and statistical programs
VIDAS-2.5 ("Kontron Elektronik", Germany) and
EXCEL-2003 ("Microsoft Corp.", USA). The value
of arithmetical mean, average quadratic deviation
and error of the average was calculated to select all
indices. Selections of immune positive cells PVN
consisted of 1200-130 units in which Si and Sÿ were
measured and values of Ki and Ci were calculated in
various groups of experimental animals.

Besides, we have calculated localization density
of c-Fos-immune positive neurons within the limits of
the investigated sections of this nucleus under study.

For that, the quantity of such cells was previously
determined in several (four - seven for every animal),
chosen by chance, fields of vision and calculated the
average quantity of similar neurons per 1 mm2 of the
section area. Reliability of differences of the values
in the group of animals under study and control ones
was determined according to (t) criterion Ñòüþ-
äåíòà. Values for which P<0.05 were considered to
be reliable.

Discussion of the results

The results of the carried out experiments are
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Òàble

Characteristics of c-Fos-immune positive neurons in medial small-cellular subnucleus of

paraventricular nucleus of hypothalamus in rats under conditions of different light regimen

(x±Sx)

Series of 

experimental 

animals 

Area of the 

material 

immune 

reactive to c-

Fos, mcm
2
 

Concentration 

of protein index 

of c-Fos in 

neurons, O|ф 

Index of c-Fos 

protein 

contents in 

neuron, O|ф 

Total content 

of c-Fos 

protein in the 

structure, 

O|ф/mm
2
 

Intact, LD 14.00 

a.m. 

25,98 ± 1,489 0,363 ± 0,0059  9,46 ± 0,529 2145 ± 127 

Intact, LD 02.00 
p.m. 

27,12 ± 1,402 0,233 ± 0,0031 
p1<0,001 

6,70 ± 0,394 
p1<0,01 

1582 ± 89 
p1<0,01 

Constant 
lighting, LL 

14.00 a.m. 

30,40 ± 1,364 
p=0,050 

0,264 ± 0,0078 
p<0,001 

8,28 ± 0,531 2341 ± 167 

Constant 
lighting, LL 

02.00 p.m. 

24,72 ± 1,405 
 

p1<0,05 

0,184 ± 0,0023 
p<0,001 

p1<0,001 

4,76 ± 0,303 
p<0,01 

p1<0,001 

1238 ± 58 
p<0,01 

p1<0,001 

Constant 

darkness, DD 
14.00 a.m. 

29,83 ± 1,681 0,535 ± 0,0122 

p<0,001 

17,25 ± 1,236 

p<0,001 

4537 ± 325 

p<0,001 

Constant 

darkness, DD 
02.00 p.m. 

27,26 ± 0,797 0,209 ± 0,0017 

p<0,001 
p1<0,001 

6,07 ± 0,214 

 
p1<0,001 

1681 ± 64 

 
p1<0,001 

Notes: p - reliable changes in regard to parameters of the animals which were under conditions of standard 

photoperiod of the same hour’s interval; p1 – concerning parameters of animals of the previous hour’s 

interval within the limits of series. 

 

evidence that product expression of the activity of
gene "previous response" c-fos - protein c-Fos - in
neurons of sc PVN of rats, hold under conditions of
normal photo periodicals (12.00C:12.00T),
experiences rather distinct circadian fluctuations. At
night the concentration index of this protein in the
nuclei of the indicated neurons is almost one third less
than corresponding value of the given parameter at
night, and the difference between the average night
and day values of the index c-Fos contents
constituted 29,2% (table). However, standardized
mean value of the area, occupied by immune positive
material on nuclei cuts of neurons, is more at night.
Such differences were evidently leveled in case of
calculation of integral density index of immune
positive product in the plane of tissue sections
scPVN, but as a whole, the mentioned circadian
variations of c-Fos expression under conditions of
standard are completely evident.

Under conditions of light stress (Group LL)
concentration index of c-Fos protein in nuclei of
scPVN neurons at day and night is less than
corresponding values under normal conditions of
lighting (table). Besides, this index decreased at night
in comparison with the patterns taken for the

investigation in day time. Under such experimental
conditions index of c-Fos contents experienced
similar circadian fluctuations (table). It is necessary
to note a tendency to general intensity reduction of
the given protein expression under conditions of
constant lighting. The value of the above mentioned
index, taken as average for group LL as a whole
(without taking into account a period of twenty-four
hours), which is 20% less than corresponding value in
standard, is evidence of it.

However, protein production of c-Fos "previous
response" under conditions of light deprivation (group
DD) experiences the most evident modifications. In
this group during night period, indices characterizing
the mentioned process, less differed from the control
than in the day time. Particularly, index of c-Fos
concentration and contents in nuclei of sc PVN
neurons exceeded almost twice the corresponding
values in group LD during this time period (table). It
is clear, that it resulted in corresponding, almost two-
times excess, of the total contents of c-Fos protein in
the structure under study in comparison with the
standard (table).

Melatonin level - hormone of the pineal gland

Îðèã³íàëüí³ äîñë³äæåííÿ



210

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹2 (52), 2015

being the principal humoral mediator of arrangement
of circadian rhythms, should be logically considered
as the most significant factor determining the
observed shifts of intensity of c-fos gene  expression
in scPVN neurons under conditions of standard and
experimentally changed photo periodicity. In case of
normal alternation of the periods of lighting and
darkness c-Fos concentration and contents increase
in the day-time, when melatonin level is minimal in
the blood. That's why it might possible to think that
enhancement of melatonin secretion and an increase
of its level prevent intensification of gene c-fos
expression and enhancement of synthesis of the
corresponding c-Fos protein. However, under
conditions of experimental induction of the pineal
gland hypofunction (holding animals at a constant
lighting, light stress) the effect, expected on the basis
of such considerations, evident increase of
concentration and quantity of immune positive
product in scPVN neurons, is not observed. General
reduction of intensity of the given protein expression
is the principle phenomenon under such conditions
.But induction of the pineal gland hyperfunction in
case of light deprivation leads to the evident increase
of c-Fos concentration and contents in the day-time -
period, when in health , melatonin level in the blood is
minimal. Under conditions, mentioned above, holding
the animals in a constant darkness (which, as steady
lighting, also is stressogenic factor) the level of this
hormone in the day-time must be significantly more
than corresponding value under conditions of
standard photoperiodicity. It is not excluded that just
strong divergences between the evident and
"expected" (normal) melatonin levels in the animals of
group DD in the day-time is one of the essential
causes of strong c-fos gene expression in this  period
of twenty-four hours.

Conclusions

1.In medial small-cellular subnuclei of paravent-
ricular nucleus of the rat hypothalamus the dynamics
of expression of the product activity of gene "pre-
vious response" c-fos-protein c-Fos has a distinct
circadian rhythmicity.

2.Protein production of c-Fos "previous response"
under conditions of light deprivation experiences the
most evident modifications.

Perspective of further investigations

Melatonin level presents itself an important factor,
which influences on intensity of c-fos expression, but
these values are not connected with simple depen-
dence. Interrelations of the above mentioned indices
are evidently rather complicated, and mechanisms of
such interrelations require further investigations.
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ÄÈÍÀÌ²ÊÀ ÀÊÒÈÂÍÎÑÒ² ÃÅÍÀ C-FOS Ó
ÏÀÐÀÂÅÍÒÐÈÊÓËßÐÍÈÕ ßÄÐÀÕ Ã²ÏÎÒÀËÀÌÓÑÀ

ÙÓÐ²Â ÇÀ ÑÂ²ÒËÎÂÎÃÎ ÑÒÐÅÑÓ

Î. Â. Òèìîô³é, Ð. ª. Áóëèê

Ðåçþìå. Ç'ÿñîâàíî âïëèâ ñòðåñó (ñâ³òëîâî¿ äåðèâàö³¿ òà

ñòèìóëÿö³¿)  íà ñòàí ãåíà ðàííüî¿ ôóíêö³îíàëüíî¿ àêòèâíîñò³

c-fos ó ñóá'ÿäðàõ ïàðàâåíòðèêóëÿðíîãî ÿäðà (ÏÂß)

ã³ïîòàëàìóñà ùóð³â ó ð³çí³ ïðîì³æêè äîáè (âäåíü ³ âíî÷³).

Åêñïðåñ³ÿ ïðîäóêòó öüîãî ãåíà - á³ëêà c-Fos - ó òâàðèí,

êîòð³ óòðèìóâàëèñÿ â íîðìàëüíèõ óìîâàõ ÷åðãóâàííÿ

îñâ³òëåííÿ òà òåìðÿâè, äåìîíñòðóâàëà äîñèòü ÷³òêèé

öèðêàä³àííèé õàðàêòåð. Âîäíî÷àñ çì³íà òðèâàëîñò³ öèêëó

ñâ³òëî-òåìðÿâà ïðèçâîäèòü äî âèðàæåíîãî äåñèíõðîíîçó.

Êëþ÷îâ³ ñëîâà: ãåí ñ-fos, ³ìóíîñïåöèô³÷íèé á³ëîê c-Fos,

ïàðàâåíòðèêóëÿðíå ÿäðî ã³ïîòàëàìóñà, ïîñò³éíå îñâ³òëåííÿ,

ñâ³òëîâà äåïðèâàö³ÿ.

ÄÈÍÀÌÈÊÀ ÀÊÒÈÂÍÎÑÒÈ ÃÅÍÀ C-FOS Â
ÏÀÐÀÂÅÍÒÐÈÊÓËßÐÍÛÕ ßÄÐÀÕ Ã²ÏÎÒÀËÀÌÓÑÀ

ÊÐÛÑ ÏÐÈ ÑÂÅÒÎÂÎÌ ÑÒÐÅÑÑÅ

Î. Â. Òèìîôåé, Ð. Å. Áóëûê

Ðåçþìå.Èññëåäîâàíî âëèÿíèå ñòðåññà (ñâåòîâîé äåïðè-
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âàöèè  è ñòèìóëÿöèè) íà ñîñòîÿíèå ãåíà ðàííåé ôóíê-

öèîíàëüíîé àêòèâíîñòè c-fos â íåéðîíàõ ñóáúäðàõ ïàðàâåíò-

ðèêóëÿðíîãî ÿäðà (ÏÂß) ãèïîòàëàìóñà êðûñ â ðàçëè÷íûå

ïðîìåæóòêè ñóòîê (äíåì è íî÷üþ). Ýêñïðåññèÿ ïðîäóêòà

ýòîãî ãåíà - áåëêà c-Fos - ó æèâîòíûõ, êîòîðûõ ñîäåðæàëè â

íîðìàëüíûõ óñëîâèÿõ ÷åðåäîâàíèÿ îñâåùåíèÿ è òåìíîòû

äåìîíñòðèðîâàëà äîâîëüíî ÷åòêèé öèðêàäèàííûé õàðàêòåð.

Â òî æå âðåìÿ, èçìåíåíèå äëèòåëüíîñòè öèêëà ñâåò-òåìíîòà

ïðèâîäèò ê âûðàæåííîìó äåñèíõðîíîçó.

Êëþ÷åâûå ñëîâà: ãåí ñ-fos, èììóíîñïåöèôè÷åñêèé

áåëîê c-Fos, ïàðàâåíòðèêóëÿðíîå ÿäðî ãèïîòàëàìóñà,

ïîñòîÿííîå îñâåùåíèå, ñâåòîâàÿ äåïðèâàöèÿ.

Âûñøåå ãîñóäàðñòâåííîå ó÷åáíîå çàâåäåíèå Óêðàèíû
"Áóêîâèíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé

óíèâåðñèòåò", ã. ×åðíîâöû

Clin. and experim. pathol.- 2015.- Vol.14, ¹2 (52).-P.207-211.

Íàä³éøëà äî ðåäàêö³¿ 15.05.2015

Ðåöåíçåíò – ïðîô. C.Ñ. Òêà÷óê

© O.V.Tymofi, R.Ye.Bulyk, 2015

Îðèã³íàëüí³ äîñë³äæåííÿ



212

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì X²V,  ¹2 (52), 2015

ÓÄÊ 616.831. - 018 - 053

Î.Â. Òêà÷óê,

Ñ.Ñ. Òêà÷óê,

Â.Ô. Ìèñëèöüêèé,

Î.Ì. Ëºíüêîâ

Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä

Óêðà¿íè “Áóêîâèíñüêèé äåðæàâíèé

ìåäè÷íèé óí³âåðñèòåò”, ì. ×åðí³âö³

ÏÎÊÀÇÍÈÊÈ ÏÐÎÒÅÎ- ÒÀ
Ô²ÁÐÈÍÎË²ÒÈ×ÍÎ¯ ÀÊÒÈÂÍÎÑÒ² Â ÊÎÐ²
ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ÙÓÐ²Â ÏÐÈ
ÏÎªÄÍÀÍ²É Ä²¯ ÑÒÐÅÏÒÎÇÎÒÎÖÈÍ-
²ÍÄÓÊÎÂÀÍÎÃÎ Ä²ÀÁÅÒÓ ÒÀ ÄÂÎÁ²×ÍÎ¯
ÊÀÐÎÒÈÄÍÎ¯ ²ØÅÌ²¯-ÐÅÏÅÐÔÓÇ²¯

Ðåçþìå. Äîñë³äæåíî âïëèâ êàðîòèäíî¿ ³øåì³¿-ðåïåðôóç³¿ íà

ïîêàçíèêè ïðîòåî- òà ô³áðèíîë³òè÷íî¿ àêòèâíîñò³ â êîð³

ëîáîâî¿ òà ïîòèëè÷íî¿ ÷àñòîê ãîëîâíîãî ìîçêó ùóð³â ç³

ñòðåïòîçîòîöèí-³íäóêîâàíèì öóêðîâèì ä³àáåòîì. Âñòàíîâëåíî,

ùî â îáîõ äîñë³äæåíèõ ÷àñòêàõ êîðè öóêðîâèé ä³àáåò ñóòòºâî

ìîäèô³êóº âïëèâ ³øåì³¿-ðåïåðôóç³¿ ãîëîâíîãî ìîçêó íà ïðîòåî-

òà ô³áðèíîë³òè÷íó àêòèâí³ñòü.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò,

³øåì³ÿ-ðåïåðôóç³ÿ ìîçêó, ïðîòåîë³ç,

ô³áðèíîë³ç, êîðà.

Âñòóï

Îñîáëèâîñò³ ïåðåá³ãó ³íñóëüòó âèçíà÷àþòüñÿ
äî³íñóëüòíèì (ôîíîâèì) ñòàíîì ìîçêîâîãî ìåòà-
áîë³çìó, éîãî åíåðãåòè÷íèìè ïîòðåáàìè òà
ñòàòóñîì ³ ðåàêòèâí³ñòþ íåéðî³ìóíîåíäîêðèííî¿
ñèñòåìè îðãàí³çìó. Ñåðåä ôîíîâèõ çàõâîðþâàíü,
íà òë³ ÿêèõ ðîçâèâàºòüñÿ ³øåì³ÿ ãîëîâíîãî ìîçêó,
öóêðîâèé ä³àáåò (ÖÄ) º îäíèì ³ç íàéá³ëüø ïî-
øèðåíèõ [1, 2]. ÖÄ ï³äâèùóº ðèçèê ðîçâèòêó
³øåì³÷íèõ óðàæåíü ãîëîâíîãî ìîçêó â äåê³ëüêà
ðàç³â. Îñîáëèâîãî çíà÷åííÿ íàáóâàþòü òàê³
óñêëàäíåííÿ ÖÄ, ÿê ã³ïîãë³êåì³÷í³, êåòîàöèäî-
òè÷í³ òà ã³ïîãë³êåì³÷í³ êîìè [3, 4], ùî ïðèçâîäÿòü
äî ðîçâèòêó íåïîâíî¿ ãëîáàëüíî¿ ³øåì³¿ ãîëîâíîãî
ìîçêó ç ïîäàëüøîþ ðåïåðôóç³ºþ, ÿêà äîäàòêîâî
óñêëàäíþº ïîðóøåííÿ åíåðãåòèêè íåéðîí³â òà ãë³¿.

Ó êîìïëåêñ³ ì³ñöåâèõ ðåàêö³é, ÿê³ âèíèêàþòü
ïðè ³øåì³¿-ðåïåðôóç³¿, âàæëèâó ðîëü â³ä³ãðàþòü
çì³íè â ñèñòåìàõ òêàíèííîãî ïðîòåîë³çó ³ ô³á-
ðèíîë³çó, êîòð³ º ìàðêåðàìè â³äïîâ³ä³ òêàíèíè íà
ñòðåñ [5, 6]. Âçàºìîä³ÿ öèõ äâîõ ñèñòåì áàãàòî â
÷îìó âèçíà÷àº ïàòîãåíåç ³øåì³÷íî-ðåïåðôóç³éíèõ
çì³í, ñòóï³íü ïîøêîäæåííÿ êë³òèí, à òàêîæ àäàï-
òàö³þ ³ âèæèâàííÿ óðàæåíî¿ òêàíèíè ãîëîâíîãî
ìîçêó [6, 7]. Ïîêàçàíî, ùî àêòèâàö³ÿ äåÿêèõ ïðî-
òåîë³òè÷íèõ ôåðìåíò³â ìîæå áðàòè ó÷àñòü â ³í³-
ö³àö³¿ êàñêàäó åêñèòîòîêñè÷íîñò³ [8, 9], ïîðó-
øóâàòè ïðîíèêí³ñòü ãåìàòîåíöåôàë³÷íîãî áàð'ºðó,
îñîáëèâî ï³ä ÷àñ ðåïåðôóç³¿ [10]. Ç ³íøîãî áîêó,
â³äîìèìè º ïîðóøåííÿ àêòèâíîñò³ äàíèõ ñèñòåì ó
õâîðèõ íà ÖÄ [11, 12]. Òàêèì ÷èíîì, çì³íè àêòèâ-
íîñò³ ïðîòåî- òà ô³áðèíîë³òè÷íî¿ ñèñòåì ïðèòà-
ìàíí³ ÿê äëÿ ³øåì³÷íî-ðåïåðôóç³éíèõ ïîøêîä-
æåíü ãîëîâíîãî ìîçêó, òàê ³ äëÿ ÖÄ, îäíàê ìè íå
çóñòð³ëè â îïðàöüîâàíèõ ë³òåðàòóðíèõ äæåðåëàõ
äàíèõ ñòîñîâíî ñòàíó òêàíèííî¿ ïðîòåî- òà ô³áðè-
íîë³òè÷íî¿ àêòèâíîñò³ â êîð³ ð³çíèõ ÷àñòîê ãîëîâ-

íîãî ìîçêó ïðè ïîºäíàí³é ä³¿ ÖÄ òà ³øåì³÷íî-
ðåïåðôóç³éíîãî ïîøêîäæåííÿ ìîçêó, ùî çóìîâëþº
àêòóàëüí³ñòü òàêîãî íàóêîâîãî ïîøóêó.

Ìåòà äîñë³äæåííÿ

Âèâ÷èòè åôåêòè äâîá³÷íî¿ êàðîòèäíî¿ ³øåì³¿-
ðåïåðôóç³¿ íà ïîêàçíèêè òêàíèííî¿ ïðîòåî- òà ô³á-
ðèíîë³òè÷íî¿ àêòèâíîñò³ â êîð³ ëîáîâî¿ òà
ïîòèëè÷íî¿ ÷àñòîê ùóð³â ç³ ñòðåïòîçîòîöèíîâèì
öóêðîâèì ä³àáåòîì.

Ìàòåð³àë ³ ìåòîäè äîñë³äæåíü

Äîñë³äæåííÿ ïðîâåäåíî íà ñàìöÿõ ùóð³â, ÿêèì
ó â³ö³ äâà ì³ñÿö³ îäíîêðàòíî âíóòð³øíüî÷åðåâíî
óâîäèëè ñòðåïòîçîòîöèí (Sigma, ÑØÀ, 60 ìã íà 1
êã ìàñè ò³ëà) [13]. Ð³âåíü ãë³êåì³¿ âèçíà÷àëè ãëþ-
êîçîîêñèäàçíèì ìåòîäîì. Òðèâàë³ñòü ÖÄ ñòàíî-
âèëà òðè ì³ñÿö³. Ïî çàê³í÷åíí³ äàíîãî òåðì³íó â
÷àñòèíè ùóð³â ï³ä êàë³ïñîëîâèì íàðêîçîì (75 ìã/
êã ìàñè ò³ëà) ìîäåëþâàëè íåïîâíó ãëîáàëüíó
³øåì³þ ìîçêó øëÿõîì äâîá³÷íîãî êë³ïñóâàííÿ
çàãàëüíèõ ñîííèõ àðòåð³é ïðîòÿãîì 20 õâ [14].
Ðåïåðôóç³éíèé ïåð³îä ñòàíîâèâ 60 õâ. Åâòàíàç³þ
òâàðèí çä³éñíþâàëè äåêàï³òàö³ºþ ï³ä íàðêîçîì.
Óñ³ âòðó÷àííÿ òà çàá³é òâàðèí ïðîâîäèëèñÿ ïà-
ðàëåëüíî â äîñë³äíèõ òà êîíòðîëüíèõ ãðóïàõ.

Ïîêàçíèêè òêàíèííî¿ ïðîòåîë³òè÷íî¿ àêòèâ-
íîñò³ (ë³çèñ íèçüêî-, âèñîêîìîëåêóëÿðíèõ á³ëê³â òà
êîëàãåíó) ³ ô³áðèíîë³òè÷íî¿ àêòèâíîñò³ (ñóìàðíà -
ÑÔÀ, íåôåðìåíòàòèâíà - ÍÔÀ òà ôåðìåíòàòèâí
ÔÔÀ)) âèçíà÷àëè â ãîìîãåíàòàõ êîðè ëîáîâî¿ òà
ïîòèëè÷íî¿ ÷àñòîê ðåàêòèâàìè Simko Ltd, Óêðà¿íà
[14]. Ñòðóêòóðè çàáèðàëè, çâ³ðÿþ÷èñü ç àòëàñîì
ñòåðåîòàêñè÷íèõ êîîðäèíàò [15].

Îòðèìàí³ ðåçóëüòàòè îïðàöüîâàíî ìàòåìàòè÷-
íî çà äîïîìîãîþ ïàêåòà ïðèêëàäíèõ ïðîãðàì
"Statistica ("Statsoft", ÑØÀ). Çã³äíî òåñòà Øàï³ðî-
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Ó³ëêà ãðóïè ïîð³âíÿííÿ ìàëè íîðìàëüíèé ðîç-
ïîä³ë. Ñòàòèñòè÷íó çíà÷èì³ñòü â³äì³ííîñòåé îö³-
íþâàëè çà t-êðèòåð³ºì Ñòüþäåíòà, äîñòîâ³ðíèìè
ââàæàëè çì³íè ïðè Ð≤0,05.

Óñ³ äîñë³äæåííÿ òà åâòàíàç³þ òâàðèí ïðîâî-
äèëè ç äîòðèìàííÿì ì³æíàðîäíèõ ïðèíöèï³â
ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ
òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðè-
ìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëåé (Ñòðàñáóðã,
1985), óõâàëè Ïåðøîãî íàö³îíàëüíîãî êîíãðåñó ç
á³îåòèêè (Êè¿â, 2000).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ó êîð³ ëîáîâî¿ òà ïîòèëè÷íî¿ ÷àñòîê òâàðèí
áåç ä³àáåòó ï³ñëÿ ³øåì³¿-ðåïåðôóç³¿ ãîëîâíîãî
ìîçêó çð³ñ ë³çèñ âèñîêîìîëåêóëÿðíèõ á³ëê³â òà
êîëàãåíó â 1,2 ³ 1,1 ðàçà òà â 1,4 ³ 1,2 ðàçà â³äïî-
â³äíî (òàáë.1).

Ó ùóð³â ³ç ÖÄ ó êîð³ ïîòèëè÷íî¿ ÷àñòêè äîñòî-
â³ðíî çíèçèâñÿ (â 1,2 ðàçà) ë³çèñ íèçüêîìîëåêó-
ëÿðíèõ á³ëê³â òà çð³ñ (â 1,3 ðàçà) ë³çèñ êîëàãåíó, à
â êîð³ ëîáîâî¿ ÷àñòêè çíèçèâñÿ â 1,2 ðàçà ë³çèñ
íèçüêîìîëåêóëÿðíèõ á³ëê³â.

Ó òâàðèí ³ç ÖÄ, ÿêèì ìîäåëþâàëè ³øåì³þ-ðå-
ïåðôóç³þ, ïîð³âíÿíî ç ïîêàçíèêàìè çà ä³àáåòó â
îáîõ ÷àñòêàõ êîðè çíèçèâñÿ ë³çèñ êîëàãåíó â 1,6
ðàçà.

Îòæå, öóêðîâèé ä³àáåò ñóòòºâî ìîäèô³êóâàâ
ðåàêö³þ âêàçàíèõ â³ää³ë³â êîðè íà ³øåì³þ-ðå-
ïåðôóç³þ: íà â³äì³íó â³ä êîíòðîëüíèõ ùóð³â, íå
ñòðàæäàâ ë³çèñ âèñîêîìîëåêóëÿðíèõ á³ëê³â òà ïðî-
òèëåæíèõ çì³í - çíèæåííÿ- çàçíàâ ë³çèñ êîëàãåíó.
Éìîâ³ðíî, íàéá³ëüø âðàçëèâèìè äî ³øåì³÷íî-
ðåïåðôóç³éíèõ âïëèâ³â ïðè ä³àáåò³ â ãîëîâíîìó
ìîçêó º á³ëêè ñïîëó÷íî¿ òêàíèíè.

Çì³íè ïîêàçíèê³â òêàíèííîãî ô³áðèíîë³çó çà
âêàçàíèõ åêñïåðèìåíòàëüíèõ óìîâ ïîêàçàí³ â
òàáë. 2.

Çà óìîâ ìîäåëþâàííÿ ³øåì³¿-ðåïåðôóç³¿ ó ùó-
ð³â áåç ä³àáåòó, ïîð³âíÿíî ç êîíòðîëåì, ó êîð³
ëîáîâî¿ òà ïîòèëè÷íî¿ ÷àñòîê çðîñëè âñ³ ïîêàç-
íèêè: ÑÔÀ - â 1,44 òà 1,50 ðàçà, ÍÔÀ - â 1,32 òà
1,48 ðàçà, ÔÔÀ - â 1,51 òà 1,53 ðàçà.

Ó ùóð³â ³ç òðèì³ñÿ÷íèì ÖÄ, ïîð³âíÿíî ç êîíò-
ðîëåì, ó êîð³ ëîáîâî¿ ÷àñòêè çðîñëè: ÑÔÀ - â 1,3
ðàçà, ÔÔÀ - â 1,4 ðàçà; ó êîð³ ïîòèëè÷íî¿ ÷àñòêè:
ÑÔÀ, ÍÔÀ òà ÔÔÀ â 1,46, 1,38, 1,53 ðàçà â³äïî-
â³äíî. Â îáîõ ÷àñòêàõ êîðè òâàðèí ³ç òðèì³ñÿ÷íèì
ÖÄ, ÿêèì âèêîíàíî ³øåì³þ-ðåïåðôóç³þ, ïîð³âíÿíî
ç ïîêàçíèêàìè çà ä³àáåòó äîñòîâ³ðíèõ çì³í âèâ-
÷åíèõ ïîêàçíèê³â íå âèÿâëåíî.

Òàáëèöÿ 1

Ïîêàçíèêè òêàíèííîãî ïðîòåîë³çó â ëîáîâ³é òà ïîòèëè÷í³é ÷àñòêàõ êîðè ïðè

ïîºäíàí³é ä³¿ öóêðîâîãî ä³àáåòó òà ³øåì³¿-ðåïåðôóç³¿ ãîëîâíîãî ìîçêó (M±m, n=11)

Група  

спостереження 

Лізис низько-

молекулярних білків 
(мкг азоальбуміну /г 

тканини за год) 

Лізис високо-

молекулярних білків 
(мкг азоказеїну/г 

тканини за год) 

Лізис колагену 

(мкг азоколу/г 
тканини за год) 

кора лобової частки  

Контроль 115,22±3,1 81,7±2,5 5,10±0,13 

Ішемія 
113,3±2,3 

 

98,9±2,8 

р1<0,001 

5,70±0,15 

р1<0,01 

Діабет 
93,0±7,4 
р1<0,05 

86,5±4,4 6,10±0,53 
 

Діабет та  
ішемія-реперфузія 

93,6±2,9 
 

85,7±3,7 
 

3,89±0,55 
р2<0,01 

кора потиличної частки  

Контроль 110,3±2,2 75,6±2,2 4,41±0,13 

Ішемія- 
реперфузія 

113,7±4,9 
 

102,8±2,9 
р1<0,0001 

5,27±0,18 
р1<0,001 

Діабет 88,9±5,61 
р1<0,002 

84,7±5,54 
5,84±0,49  
р1<0,01 

Діабет та ішемія- 
реперфузія 

94,7±5,2 
 

86,9±4,5 
 

4,20±0,31 
р2<0,01 

Примітка: тут та в наступній таблиці – вірогідність змін порівняно з показниками: р1- у контрольних 

тварин; р2 – у тварин із цукровим діабетом 

 

Îðèã³íàëüí³ äîñë³äæåííÿ
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Òàáëèöÿ 2

Âïëèâ ³øåì³¿-ðåïåðôóç³¿ íà ïîêàçíèêè òêàíèííîãî ô³áðèíîë³çó â êîð³ ëîáîâî¿ òà

ïîòèëè÷íî¿ ÷àñòîê ñàìö³â-ùóð³â çà óìîâ öóêðîâîãî ä³àáåòó (M±m, n=11)

 
Група 

спосте- 
реження 

Сумарна 

фібринолітична 
активність (мкг 

азофібрину/г 
тканини за год) 

Неферментативна 

фібринолітична 
активність (мкг 

азофібрину/г 
тканини за год) 

Ферментативна 

фібринолітична 
активність (мкг 

азофібрину/г 
тканини за год) 

Контроль 36,8±1,0 19,4±0,5 17,4±0,8 

Ішемія- 

реперфузія 

51,5±1,4 

р1<0,001 

25,1±1,0 

р1<0,001 

26,4±1,0 

р1<0,001 

Діабет 47,7±3,7 

р1<0,05 

22,8±1,8 24,9±1,9 

р1<0,01 

К
о
р
а 

л
о
б
о
в
о
ї 

ч
ас

тк
и

 

Діабет та 
ішемія- 

реперфузія 

48,5±1,7 
 

 

25,3±1,2 
 

 

23,2±0,6 
 

 

Контроль 34,7±0,8 17,4±0,4 17,3±0,5 

Ішемія- 
реперфузія 

52,1±0,7 
р1<0,01 

25,7±0,7 
р1<0,02 

26,4±0,6 
р1<0,01 

К
о
р
а 

п
о
ти

л
и

ч
н

о
ї 

Діабет 50,7±0,9 
р1<0,002 

24,1±0,8 
р1<0,007 

26,5±1,4 
р1<0,001 

 Âèñíîâêè

1. Â îáîõ äîñë³äæåíèõ ÷àñòêàõ êîðè öóêðîâèé
ä³àáåò çíèæóº ë³çèñ íèçüêîìîëåêóëÿðíèõ á³ëê³â, ó
ïîòèëè÷í³é ÷àñòö³ êîðè - ï³äâèùóº ë³çèñ êîëàãåíó.

2.Ó ùóð³â ³ç öóêðîâèì ä³àáåòîì ³øåì³ÿ-ðåïåð-
ôóç³ÿ ãîëîâíîãî ìîçêó çíèæóº ë³çèñ àçîêîëó â
îáîõ ÷àñòêàõ êîðè íà ïðîòèâàãó çðîñòàííþ äà-
íîãî ïîêàçíèêà ï³ñëÿ ïîä³áíîãî âòðó÷àííÿ â
êîíòðîëüíèõ ùóð³â.

3.Òðèì³ñÿ÷íèé öóêðîâèé ä³àáåò ñïðè÷èíÿº
çðîñòàííÿ ñóìàðíî¿, íåôåðìåíòàòèâíî¿ òà ôåð-
ìåíòàòèâíî¿ ô³áðèíîë³òè÷íî¿ àêòèâíîñò³ â êîð³
ïîòèëè÷íî¿ ÷àñòêè òà ñóìàðíî¿ ³ ôåðìåíòàòèâíî¿ -
â êîð³ ëîáîâî¿. Öóêðîâèé ä³àáåò óñóâàº ïðèòà-
ìàííå òâàðèíàì áåç äàíîãî ñòðàæäàííÿ çðîñ-
òàííÿ âñ³õ âèä³â ô³áðèíîë³òè÷íî¿ àêòèâíîñò³ ï³ñëÿ
êàðîòèäíî¿ ³øåì³¿-ðåïåðôóç³¿.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ðåçóëüòàòè äîñë³äæåííÿ ñâ³ä÷àòü ïðî äîö³ëü-
í³ñòü âèâ÷åííÿ åôåêò³â óñêëàäíåííÿ öóêðîâîãî
ä³àáåòó ³øåì³÷íî-ðåïåðôóç³éíèì ïîøêîäæåííÿì
ãîëîâíîãî ìîçêó íà ïîêàçíèêè ïðîîêñèäàíòíî-
àíòèîêñèäàíòíîãî ãîìåîñòàçó, ïîðóøåííÿ ÿêîãî
ìîæå ëåæàòè â îñíîâ³ âèÿâëåíèõ çì³í.
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Âñòóï

Ïîñèëåííÿ â³ëüðàäèêàëüíèõ ðåàêö³é, çîêðåìà
çðîñòàííÿ ³íòåíñèâíîñò³ ë³ïîïåðîêñèäàö³¿ (ÏÎË)
òà îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â (ÎÌÁ), º
âàæëèâîþ ëàíêîþ ïàòîãåíåçó ÿê ³øåì³÷íî-ðåïåð-
ôóç³éíèõ óøêîäæåíü ìîçêó, òàê ³ öóêðîâîãî ä³à-
áåòó (ÖÄ) [1, 2]. Îñáëèâî íåáåçïå÷íèìè ö³ ïðî-
öåñè ñòàþòü, ÿêùî âîíè â³äáóâàþòüñÿ íà òë³
ïîðóøåííÿ àíòèîêñèäàíòíîãî çàõèñòó [3, 4].
Îñê³ëüêè â ïàòîãåíåç³ ÖÄ òà ³øåì³¿-ðåïåðôóç³¿
çàêëàäåíî ñï³ëüí³ ìåõàí³çìè ïîøêîäæåííÿ òêà-
íèíè, òîìó âèïðàâäàíèì º äîñë³äæåííÿ ïîºäíà-
íîãî âïëèâó öèõ ñòàí³â íà âì³ñò ïðîäóêò³â ÏÎË,
ÎÌÁ òà àêòèâíî³ñòü àíòèîêñèäàíòíèõ ôåðìåíò³â,
îñê³ëüêè ó õâîðèõ íà ÖÄ ãîñòð³ ðîçëàäè öåðåá-
ðàëüíîãî êðîâîîá³ãó çóñòð³÷àþòüñÿ â äåê³ëüêà
ðàç³â ÷àñò³øå, í³æ áåç öüîãî ôîíîâîãî çàõâî-
ðþâàííÿ, à ñìåðòí³ñòü ïðè ³íñóëüòàõ íà òë³ ä³à-
áåòó â äåê³ëüêà ðàç³â âèùà [5-7].

Ìåòà äîñë³äæåííÿ

Äîñë³äèòè ðàíí³ åôåêòè íåïîâíî¿ ãëîáàëüíî¿
³øåì³¿-ðåïåðôóç³¿ ãîëîâíîãî ìîçêó â îêðåìèõ ïî-
ëÿõ ã³ïîêàìïà ùóð³â ñàìö³â-ùóð³â ³ç åêñïåðè-
ìåíòàëüíèì öóêðîâèì ä³àáåòîì çà ³íòåíñèâí³ñòþ
ïðîöåñ³â ë³ïîïåðîêñèäàö³¿, îêèñíþâàëüíî¿ ìîäèô³-
êàö³¿ á³ëê³â òà àêòèâí³ñòþ ôåðìåíò³â àíòèîêñè-
äàíòíîãî çàõèñòó.

Ìàòåð³àë ³ ìåòîäè

Ó äîñë³äæåíí³ âèêîðèñòàí³ 44 ñàìö³ á³ëèõ íåë³-
í³éíèõ ùóð³â ÷îòèðüîõ ãðóï: êîíòðîëüí³ òâàðèíè,
ùóðè, ÿêèì âèêîíàíî äâîá³÷íó êàðîòèäíó ³øåì³þ-
ðåïåðôóç³þ (ÄÊ²Ð), ùóðè ç ÖÄ ³ ùóðè ç ÖÄ, ÿêèì
âèêîíàíî ÄÊ²Ð.

Äëÿ ìîäåëþâàííÿ ÖÄ îäíîðàçîâî âíóò-
ð³øíüî÷åðåâíî ââîäèëè ñòðåïòîçîòîöèí (Sigma,
Aldrich) ó äîç³ 60 ìã/êã ñàìöÿì ùóð³â â³êîì 2 ì³-
ñÿö³ [8]. Òðèâàë³ñòü ä³àáåòó - òðè ì³ñÿö³. Äëÿ âè-
êîíàííÿ ÄÊ²Ð ï³ä âíóòð³øíüî÷åðåâíèì íàðêîçîì
(êàë³ïñîë, 75 ìã/êã) ïåðåäí³ì ñåðåäèííèì øèéíèì
äîñòóïîì âèä³ëÿëè îáèäâ³ çàãàëüí³ ñîíí³ àðòåð³¿,
íà ÿê³ íàêëàäàëè êë³ïñè. ×åðåç 20 õâèëèí êë³ïñè
çí³ìàëè äëÿ ðåïåðôóç³¿ óïðîäîâæ 1 ãîäèíè [9].
Çàá³é òâàðèí çä³éñíþâàëè äåêàï³òàö³ºþ ï³ä êàë³ï-
ñîëîâèì íàðêîçîì. Ãîëîâíèé ìîçîê îäðàçó ô³êñó-
âàëè â ð³äêîìó àçîò³. Äàë³, êîðèñòóþ÷èñü àòëàñîì
ñòåðåîòàêñè÷íèõ êîîðäèíàò [10], çàáèðàëè äëÿ
ïîëÿ ÑÀ1, ÑÀ2 ³ ÑÀ3 ã³ïîêàìïà. Ó ãîìîãåíàòàõ
óêàçàíèõ ñòðóêòóð âèçíà÷àëè âì³ñò ä³ºíîâèõ
êîí'þãàò³â (ÄÊ), ìàëîíîâîãî àëüäåã³äó (ÌÀ),
àëüäåã³äî- òà êåòîíîïîõ³äíèõ ÎÌÁ íåéòðàëüíîãî
³ îñíîâíîãî õàðàêòåðó, àêòèâí³ñòü ñóïåðîêñèä-
äèñìóòàçè (ÑËÄ), ãëóòàò³îíïåðîêñèäàçè (ÃÏÎ),
êàòàëàçè (ÊÒ) [11]. Íîðìàëüí³ñòü ðîçïîä³ëó îòðè-
ìàíèõ äàíèõ ïåðåâ³ðÿëè çà äîïîìîãîþ êðèòåð³þ
Øàï³ðî-Ó³ëêà. Â³ðîã³äí³ñòü ð³çíèö³ ì³æ ñåðåäíüîà-
ðèôìåòè÷íèìè âèá³ðîê îö³íþâàëè çà t-êðèòåð³ºì
Ñòüþäåíòà. Êðèòè÷íèé ð³âåíü çíà÷óùîñò³ ïðè ïå-
ðåâ³ðö³ ñòàòèñòè÷íèõ ã³ïîòåç ïðèéìàëè ð³âíèì
0,05. Óñ³ äîñë³äæåííÿ ïðîâîäèëèñÿ ç äîòðèìàí-
íÿì Êîíâåíö³¿ Ðàäè ªâðîïè ïðî îõîðîíó õðåáåò-
íèõ òâàðèí, ÿêèõ âèêîðèñòîâóþòü â åêñïåðè-
ìåíòàõ òà ³íøèõ íàóêîâèõ ö³ëÿõ, â³ä 18.03.1986 ð.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ó ïîë³ ÑÀ1 òâàðèí, ÿêèì âèêîíàíà ÄÊ²Ð, ïîð³â-
íÿíî ç êîíòðîëåì ð³âåíü ÌÀ çð³ñ â 1,1 ðàçà, àêòèâ-
í³ñòü ÑÎÄ çìåíøèëàñü ó 2,3 ðàçà (òàáë. 1). Ó
ïîëÿõ ÑÀ2 òà ÑÀ3 â³äáóëîñÿ äîñòîâ³ðíå çá³ëü-
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øåííÿ âì³ñòó ÌÀ òà àêòèâíîñò³ ÊÒ, çìåíøåííÿ
àêòèâíîñò³ ÑÎÄ â 1,1, 2,1 òà 1,4 ðàçà òà â 1,1, 2,2
òà 1,3 ðàçà â³äïîâ³äíî. Çàãàëîì, ðåàêö³ÿ çàçíà-
÷åíèõ ñòðóêòóð íà ³øåì³þ-ðåïåðôóç³þ ç ïåðåâà-
æàííÿì çì³í ó ñèñòåì³ àíòèîêñèäàíòíèõ ôåðìåí-
ò³â º ïîä³áíîþ äî îïèñàíî¿ ³íøèìè àâòîðàìè [9,
12].

Ó òâàðèí ³ç ÖÄ ïîð³âíÿíî ç êîíòðîëåì ó ïîë³
ÑÀ1 çìåíøèâñÿ âì³ñò ÄÊ, ÌÀ òà àêòèâí³ñòü
ÑÎÄ ó 2 ðàçè, 1,4 òà 7,6 ðàçà â³äïîâ³äíî. Ïîä³áíèõ
çì³í çàçíàëè ö³ ïîêàçíèêè â ïîë³ ÑÀ2 - çíèæåííÿ â
1,9, 1,4 òà 5,8 ðàçà â³äïîâ³äíî, àëå â ö³é ä³ëÿíö³
òàêîæ çðîñëà â 1,3 ðàçà àêòèâí³ñòü ÊÒ. Çì³íè ïî-
êàçíèê³â ó ïîë³ ÑÀ3 ïîä³áí³ äî òàêèõ ó ïîë³ ÑÀ1:
ð³âåíü ÄÊ çíèçèâñÿ ó 2,2 ðàçà, ÌÀ - â 1,5 ðàçà,
ÑÎÄ - ó 5,8 ðàçà. Òàêèì ÷èíîì, çà óìîâ ÖÄ ïîð³â-
íÿíî ç êîíòðîëåì â³äáóâàºòüñÿ äåÿêå çíèæåííÿ
ïîêàçíèê³â ÄÊ ³ ÌÀ, âèðàæåíå ïðèãí³÷åííÿ àêòèâ-
íîñò³ ÑÎÄ, à òàêîæ íåçíà÷íå çðîñòàííÿ àêòèâ-
íîñò³ ÊÒ (çà âèíÿòêîì ïîëÿ ÑÀ1), ùî ñâ³ä÷èòü
ïðî çíèæåííÿ ð³âíÿ ôóíêö³îíóâàííÿ ïðîîêñè-
äàíòíî-àíòèîêñèäàíòíî¿ ñèñòåìè. Ó òâàðèí ³ç ÖÄ,
ÿêèì âèêîíàíî ÄÊ²Ð, ïîð³âíÿíî ç ïîêàçíèêàìè çà
ÖÄ âèÿâëåíî íàñòóïí³ çì³íè: ó ïîëÿõ ã³ïîêàìïà

ÑÀ1 òà ÑÀ2 äîñòîâ³ðíî çì³íèâñÿ ëèøå ïîêàçíèê
ÊÒ - â³í çíèçèâñÿ â 1,8 ðàçà òà 2 ðàçè â³äïîâ³äíî; â
ïîë³ ÑÀ3 âì³ñò ÄÊ çá³ëüøèâñÿ â 1,5 ðàçà, àê-
òèâí³ñòü ÊÒ çìåíøèëàñÿ â 1,6 ðàçà, ÃÏÎ - â 1,2
ðàçà. Îòæå, ïðè òàêîìó ïîð³âíÿíí³ ñòàº ïîì³òíèì
çíèæåííÿ àêòèâíîñò³ ÊÒ â óñ³õ ñòðóêòóðàõ òà
ÃÏÎ - â ïîë³ ÑÀ3. Ó ñóêóïíîñò³ ö³ äàí³ ñâ³ä÷àòü
ïðî ïåðåáóâàííÿ ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿
ñèñòåìè íà íèæ÷îìó ôóíêö³îíàëüíîìó ð³âí³. Öå
ä³ñòàº ïîäàëüøå ï³äòâåðäæåííÿ ó òîìó, ùî ïðè
ïîð³âíÿíí³ çì³í ó ãðóïàõ òâàðèí, ÿêèì âèêîíàí³
ÄÊ²Ð íà òë³ ÖÄ òà ÄÊ²Ð áåç ÖÄ, ïîêàçíèêè ë³ïî-
ïåðîêñèäàö³¿ òà àíòèîêñèäàíòíîãî çàõèñòó ïåðøî¿
â óñ³õ äîñë³äæóâàíèõ ñòðóêòóðàõ º â³ðîã³äíî íèæ-
÷èìè. Òàêèì ÷èíîì, íà â³äì³íó â³ä âïëèâó ÄÊ²Ð
áåç ÖÄ, çà óìîâ ÄÊ²Ð íà òë³ ÖÄ ïîêàçíèêè ë³ïî-
ïåðîêñèäàö³¿ ïðàêòè÷íî íå çì³íþþòüñÿ, àëå
çíèæóºòüñÿ àêòèâí³ñòü ÊÒ ³ ÃÏÎ, ùî ñâ³ä÷èòü
ïðî âèñíàæåííÿ âñ³õ êîìïîíåíò³â ÏÎË òà àíòèîê-
ñèäàíòíèõ ôåðìåíò³â.

Ðåçóëüòàòè âèâ÷åííÿ íàñë³äê³â ÄÊ²Ð ó êîíò-
ðîëüíèõ ùóð³â òà òâàðèí ³ç ÖÄ íà ïîêàçíèêè
ÎÌÁ ïðåäñòàâëåí³ â òàáë. 2.

ßê âèäíî, äîñòîâ³ðíèõ çì³í óì³ñòó ïðîäóêò³â

Òàáëèöÿ 1

Âïëèâ ³øåì³¿-ðåïåðôóç³¿ íà âì³ñò ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â òà àêòèâ-

í³ñòü àíòèîêñèäàíòíèõ ôåðìåíò³â ó ïîëÿõ ã³ïîêàìïà ñàìö³â-ùóð³â çà óìîâ öóêðîâîãî

ä³àáåòó (M±m, n=11)

 

Група 

спосте- 
реження 

ДК 

(нмоль/мг 
 білка) 

МА 

(нмоль/мг 
 білка) 

СОД 

(од/хв мг 
білка) 

КТ 

(мкмоль/м
г білка) 

ГПО 

(нмольG-SH 
хв мг білка) 

Контроль 2,79±0,08 0,610±0,011 41,2±1,2 2,69±0,64 0,659±0,170 

Ішемія- 

реперфузія 

2,72±0,11 

 

0,666±0,020* 

 

17,9±0,6* 

 

2,91±0,07 

 

0,887±0,100 

 

Діабет 1,40±0,10* 0,436±0,027* 5,44±0,35* 3,45±0,35 0,426±0,042 

П
о
л
е
 С

А
1
 

Діабет та 

ішемія- 
реперфузія 

1,85±0,20^ 

 

0,447±0,053^ 

 

7,52±1,14^ 

 

1,91±0,19^" 

 

0,393±0,051^ 

 

Контроль 2,53±0,09 0,576±0,012 37,3±1,1 2,31±0,05 0,633±0,159 

Ішемія- 

реперфузія 

2,53±0,10 

 

0,641±0,020* 

 

17,5±0,4* 

 

3,14±0,16* 

 

0,904±0,088 

 

Діабет 1,35±0,10* 0,411±0,028* 6,43±0,36* 3,04±0,27* 0,404±0,036 

П
о
л
е
 С

А
2
 

Діабет та 
ішемія- 

реперфузія 

1,93±0,28 

 

0,417±0,060^ 

 

5,84±0,81^ 

 

1,52±0,18^" 

 

0,366±0,048^ 

 

Контроль 2,76±0,07 0,615±0,015 38,4±0,6 2,85±0,08 0,648±0,165 

Ішемія- 
реперфузія 

2,94±0,08 

 

0,693±0,014* 

 

17,9±0,7* 

 

3,60±0,09* 

 

0,867±0,083 

 

Діабет 1,24±0,08* 0,403±0,014* 6,63±0,54* 3,13±0,31 0,385±0,016 

П
о
л
е
 С

А
3
 

Діабет та 
ішемія- 

реперфузія 

1,90±0,12^" 

 

0,459±0,030^ 

 

5,37±0,44^ 

 

2,00±0,25^" 

 

0,317±0,023^" 

 

Примітки: вірогідність різниці порівняно з: *
 

– контролем, ^ – ішемією-реперфузією, "– діабетом  

 

Îðèã³íàëüí³ äîñë³äæåííÿ
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Поле 
гіпо-

кампа 

Група 
спостереження 

 

Уміст альдегідо- та 
кетонопохідних ОМБ 

нейтрального 

характеру 
(о.о.г./г білка, 370 нм) 

Уміст альдегідо- та 
кетонопохідних 
ОМБ основного 

характеру 
(о.о.г./г білка, 430 нм

Контроль 9,30±0,28 4,45±0,10 

Ішемія-реперфузія 10,27±0,40 4,67±0,10 

Діабет 7,70±0,71* 3,34±0,34* 

Поле 

СА1 

Діабет та ішемія- реперфузія 8,10±0,31^ 3,74±0,17^ 

Контроль 9,02±0,24 4,39±0,12 

Ішемія-реперфузія 9,70±0,23 4,45±0,12 

Діабет 7,69±0,68 3,32±0,35* 

Поле 

СА2 

Діабет та ішемія- реперфузія 8,16±0,33^ 3,89±0,16^ 

Контроль 9,16±0,28 4,34±0,11 

Ішемія-реперфузія 9,33±0,32 4,04±0,14 

Діабет 7,54±0,68* 3,30±0,32* 

Поле 

СА3 

Діабет та ішемія- реперфузія 8,60±0,33 4,15±0,16 
Примітки: вірогідність різниці порівняно з: *

 

– контролем, ^ - ішемією-реперфузією 

 

Òàáëèöÿ 2

Âïëèâ ³øåì³¿-ðåïåðôóç³¿ íà âì³ñò ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â ó

ïîëÿõ ã³ïîêàìïà ñàìö³â-ùóð³â çà óìîâ öóêðîâîãî ä³àáåòó (M±m, n=11)

ÎÌÁ â ïîëÿõ ã³ïîêàìïà ï³ñëÿ ÄÊ²Ð íå â³äáóëîñÿ.
Ó òâàðèí ³ç òðèì³ñÿ÷íèì ÖÄ ïîð³âíÿíî ç êîíòðî-
ëåì ó ïîë³ ÑÀ1 ã³ïîêàìïà çíèçèâñÿ ð³âåíü ïðî-
äóêò³â ÎÌÁ íåéòðàëüíîãî õàðàêòåðó â 1,2 ðàçà, à
ïðîäóêò³â îñíîâíîãî õàðàêòåðó - â ïîëÿõ ÑÀ1,
ÑÀ2 òà ÑÀ3 - â 1,3 ðàçà.

Ó ãðóï³ òâàðèí ³ç òðèì³ñÿ÷íèì ÖÄ, ÿêèì âèêî-
íàíî ÄÊ²Ð, ïîð³âíÿíî ç ïîêàçíèêàìè çà ä³àáåòó,
äîñòîâ³ðíèõ çì³í ïîêàçíèê³â ÎÌÁ íå âèÿâëåíî.

Âèñíîâêè

1. Çà óìîâ òðèì³ñÿ÷íîãî öóêðîâîãî ä³àáåòó â
ð³çíèõ ïîëÿõ ã³ïîêàìïà â³äáóâàºòüñÿ äåÿêå çíè-
æåííÿ âì³ñòó ïðîäóêò³â ë³ïîïåðîêñèäàö³¿, ïîì³ðíå
çðîñòàííÿ àêòèâíîñò³ êàòàëàçè òà âèðàæåíå ïðèã-
í³÷åííÿ àêòèâíîñò³ ñóïåðîêñèääèñìóòàçè, à òà-
êîæ çíèæåííÿ âì³ñòó ïðîäóêò³â îêèñíþâàëüíî¿
ìîäèô³êàö³¿ á³ëê³â íåéòðàëüíîãî õàðàêòåðó â ïîëÿõ
ã³ïîêàìïà ÑÀ1 òà ÑÀ2 é îñíîâíîãî õàðàêòåðó - â
ïîëÿõ ÑÀ1, ÑÀ2 òà ÑÀ3.

2. Äâîá³÷íà êàðîòèäíà ³øåì³ÿ ç îäíîãîäèííîþ
ðåïåðôóç³ºþ íà òë³ òðèì³ñÿ÷íîãî öóêðîâîãî ä³à-
áåòó ïðèãí³÷óº àêòèâí³ñòü óñ³õ àíòèîêñèäàíòíõ
ôåðìåíò³â áåç çì³í ó ñèñòåì³ ïåðåêèñíîãî îêèñ-
íåííÿ ë³ï³ä³â, ùî ñâ³ä÷èòü ïðî âèñíàæåííÿ öèõ
ïðîöåñ³â ³ ïåðåõ³ä ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿
ñèñòåìè íà íèæ÷èé ôóíêö³îíàëüíèé ð³âåíü.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ðåçóëüòàòè ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü âèâ-
÷åííÿ ïàòîõ³ì³÷íèõ ìåõàí³çì³â ³øåì³÷íî-ðåïåð-
ôóç³éíèõ ïîøêîäæåíü ñòðóêòóð ìîçêó íà òë³ öóê-

ðîâîãî ä³àáåòó â äèíàì³ö³ ñïîñòåðåæåííÿ.
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