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Âñòóï. Ðîñëèíí³ñòü íà Çåìë³ ùîð³÷íî ïðîäóêóº òà
òðàíñïîðòóº â àòìîñôåðó ïîíàä 200 ìëí. òîíí åô³ðíèõ
îë³é, ÿê³, ÿê ïðèðîäí³ ô³òîíöèäè, º îäíèìè ç ðåãóëÿòîð³â
ñàí³òàðíîãî ñòàíó á³îñôåðè ³ çàñîáîì ïðîô³ëàêòèêè ðÿäó
çàõâîðþâàíü [16]. Åô³ðí³ îë³¿ ïîñ³äàþòü ÷³ëüíå ì³ñöå â àð-
ñåíàë³ ë³êóâàëüíèõ çàñîá³â, êîðèñòóþòüñÿ âåëèêîþ ïîïó-
ëÿðí³ñòþ ³ ìàþòü áåççàïåðå÷í³ ïåðåâàãè, àäæå ïðåïàðàòè
ðîñëèííîãî ïîõîäæåííÿ õàðàêòåðèçóþòüñÿ íèçüêîþ òîê-
ñè÷í³ñòþ ³ íåçíà÷íèì àëåðã³÷íèì âïëèâîì, ïîð³âíÿíî ç
ñèíòåòè÷íèìè ñïîëóêàìè [2]. Âðàõîâóþ÷è öå, íàìè áóëî
äîñë³äæåíî ìîæëèâ³ñòü ðàö³îíàëüíîãî âèêîðèñòàííÿ äåÿ-
êèõ åô³ðíèõ ë³êàðñüêèõ ðîñëèí äëÿ îïòèì³çàö³¿ ïîâ³òðÿíî-
ãî ñåðåäîâèùà íàâ÷àëüíèõ ïðèì³ùåíü.

Çà ë³òåðàòóðíèìè äàíèìè [2], ò³ëüêè ó ì³ñüê³é êâàðòèð³
íàðàõîâóºòüñÿ 20 òèñ. ïàòîãåííèõ ì³êðîîðãàí³çì³â, òîä³ ÿê
â ãðîìàäñüêèõ ì³ñöÿõ, â òîìó ÷èñë³ é â ïðèì³ùåííÿõ íà-
â÷àëüíèõ çàêëàä³â, ãðîìàäñüêîìó òðàíñïîðò³ ¿õ ê³ëüê³ñòü
ìîæå áóòè çíà÷íî á³ëüøîþ. Çâàæàþ÷è íà çàãðîçó ñïàëà-
õó åï³äåì³¿ ³íôåêö³éíèõ çàõâîðþâàíü [14], ³ñíóº òàêîæ íà-
ãàëüíà ïîòðåáà ïîøóêó áåçïå÷íèõ ïðèðîäíèõ çàñîá³â äëÿ
çíèæåííÿ êîíòàì³íàö³¿ ïîâ³òðÿíîãî ñåðåäîâèùà, îñîáëè-
âî â îðãàí³çîâàíèõ êîëåêòèâàõ.

Ó ë³òåðàòóð³ ³ñíóþòü ïîñèëàííÿ íà âèêîðèñòàííÿ åô³ð-
íèõ îë³é ðîçìàðèíó ë³êàðñüêîãî, ëàâàíäè ñïðàâæíüî¿,
ñîñíè ñèá³ðñüêî¿ ïðè ë³êóâàíí³ õâîðîá äèõàëüíî¿ ñèñòåìè
òà ¿õ ïðîô³ëàêòèêè [5; 10]. Åô³ðí³ îë³¿, êîòð³ åêñòðàãóþòüñÿ
ç ðîñëèííî¿ ñèðîâèíè, º ïðåäñòàâíèêàìè ô³òîíöèä³â –
á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, ùî âèä³ëÿþòüñÿ ðîñëèíàìè
³ âîëîä³þòü áàêòåðèöèäíèì, ôóíã³öèäíèì òà ïðîòèñòî-
öèäíèì åôåêòîì. Ôàêòè÷íî ô³òîíöèäè – öå àíòèá³îòèêè
ðîñëèííîãî ïîõîäæåííÿ. Âîíè ìîæóòü ÿê âèêëèêàòè çàãè-
áåëü, òàê ³ ïåðåøêîäæàòè ðîçìíîæåííþ ì³êðîáíî¿ êë³òèíè [9].
Çà ñèëîþ âïëèâó íà ì³êðîîðãàí³çìè äåÿê³ ðîñëèíè çàé-
ìàþòü ÷³ëüíå ì³ñöå ñåðåä àíòèáàêòåð³àëüíèõ ³ ïðîòèâ³ðóñ-
íèõ çàñîá³â ñó÷àñíî¿ ìåäèöèíè. Àêàäåì³ê Í. Õîëîäíèé íà-
çâàâ ëåòê³ ðå÷îâèíè, ÿê³ âèä³ëÿþòüñÿ âèùèìè ðîñëèíàìè ó
ïîâ³òðÿ, “àòìîñôåðíèìè â³òàì³íàìè” àáî “â³òàì³íîïîä³á-
íèìè ðå÷îâèíàìè”, ùî ìîæóòü çàñâîþâàòèñü ëþäèíîþ ³
ïîçèòèâíî âïëèâàòè íà ¿¿ îðãàí³çì [4]. Âîäíî÷àñ, çà àíàë³-
çîì äæåðåë ë³òåðàòóðè, â³äñóòí³ ÷³òê³ äàí³ ùîäî âèêîðèñòàí-
íÿ ô³òîíöèäíèõ òà ïñèõîñòèìóëþþ÷èõ âëàñòèâîñòåé öèõ
ë³êàðñüêèõ ðîñëèí äëÿ îïòèì³çàö³¿ ïîâ³òðÿíîãî ñåðåäîâè-
ùà. Íåìàº òàêîæ ÷³òêèõ äàíèõ ùîäî âïëèâó åô³ðíèõ îë³é íà
ñàìîïî÷óòòÿ, àêòèâí³ñòü ³ íàñòð³é ëþäèíè.

Âºäºíººâ Â.Ä., Îìåëü÷óê Ñ.Ò., Êóçüì³íñüêà Î.Â., Ãðèíçîâñüêèé À.Ì.

Íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ³ìåí³ Î.Î. Áîãîìîëüöÿ, ì. Êè¿â, Óêðà¿íà

Ðåçþìå. Äîñë³äæåíî ô³òîíöèäí³ âëàñòèâîñò³ åô³ðíèõ îë³é ðîçìàðèíó ë³êàðñüêîãî, ëàâàíäè ñïðàâæíüî¿
òà ñîñíè ñèá³ðñüêî¿ ñòîñîâíî óìîâíî-ïàòîãåííèõ áàêòåð³é íà äèòÿ÷èé îðãàí³çì, à òàêîæ âïëèâ öèõ îë³é
íà òàê³ ïîêàçíèêè ÿê ñàìîïî÷óòòÿ, àêòèâí³ñòü, íàñòð³é ³ çàõâîðþâàí³ñòü ó÷í³â øê³ë. Ñêëàäåíî àëãî-
ðèòì ðàö³îíàëüíîãî âèêîðèñòàííÿ äîñë³äæóâàíèõ åô³ðíèõ îë³é äëÿ îïòèì³çàö³¿ ïîâ³òðÿíîãî ñåðåäîâèùà
íàâ÷àëüíèõ ïðèì³ùåíü.
Êëþ÷îâ³ ñëîâà: ëàâàíäà ñïðàâæíÿ, ðîçìàðèí ë³êàðñüêèé, ñîñíà ñèá³ðñüêà, àíòèáàêòåð³àëüíà àêòèâí³ñòü,
ô³òîíöèäí³ âëàñòèâîñò³ òà ïñèõîñòèìóëþþ÷èé åôåêò, íàâ÷àëüí³ ïðèì³ùåííÿ, åô³ðí³ îë³¿, ïîâ³òðÿíå
ñåðåäîâèùå.

Âºäºíººâ Â.Ä.
grin_am@ukr.net
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Â³äîìî, ùî ðîçìàðèí ë³êàðñüêèé (Rosmarinus
officinallis L.) ï³ä ÷àñ êâ³òóâàííÿ íàñè÷óº ïîâ³òðÿ ïðèºì-
íèì àðîìàòîì, ùî íàãàäóº êàìôîðó, çóìîâëåíèì ÷è-
ìàëèì âì³ñòîì åô³ðíî¿ îë³¿ òà ñìîëèñòèõ ðå÷îâèí. Ó
Äðåâíüîìó Ðèì³ ó÷í³ íîñèëè â³íêè ç ðîçìàðèíó ïåðåä åê-
çàìåíàìè, ùîá çãàäàòè ïðîéäåíèé ìàòåð³àë, àäæå ïðåä-
ñòàâíèêè áàãàòüîõ öèâ³ë³çàö³é çíàþòü ðîçìàðèí, ÿê ðîñëè-
íó, êîòðà â³äíîâëþº òà çì³öíþº ïàì’ÿòü. Ðîçìàðèí ìàº
ñïàçìîë³òè÷íó, æîâ÷îã³ííó, òîí³çóþ÷ó, çàãàëüíîçì³öíþ-
þ÷ó ä³þ. Ç ë³êóâàëüíîþ ìåòîþ âèêîðèñòîâóþòü ëèñòÿ òà
îäíîð³÷í³ ñòåáëà ç ëèñòêàìè. Íàñò³é, â³äâàð òà íàñòîÿíêà
ëèñòê³â ðîçìàðèíó ïîñèëþþòü îáì³í ðå÷îâèí. Îë³ÿ ðîç-
ìàðèíó ìàº ñòèìóëþþ÷èé âïëèâ íà öåíòðàëüíó íåðâîâó
ñèñòåìó, ðîáîòó ìîçêó.

Ëàâàíäà ñïðàâæíÿ (Lavandula vera L.) íàëåæèòü äî
ðÿäó áàãàòîð³÷íèõ ðîñëèí ³ íàï³âêóù³â ç ðîäèíè ãóáîöâ³-
òèõ. Ó ñâ³æèõ êâ³òêàõ ì³ñòèòüñÿ åô³ðíà îë³ÿ äî 1,5%, â
ëèñòêàõ ³ ñòåáëàõ òàêîæ âèÿâëåíî åô³ðíó îë³þ, àëå
â ìåíø³é ê³ëüêîñò³. Öÿ îë³ÿ ìàº çàñïîê³éëèâó, ñïàçìî-
ë³òè÷íó, àíòèñåïòè÷íó ä³þ. Ç ë³êóâàëüíîþ ìåòîþ âèêî-
ðèñòîâóþòü òðàâó ³ êâ³òêè. Åô³ðíà îë³ÿ ëàâàíäè ïîë³ïøóº
êîíöåíòðàö³þ óâàãè. Äîñë³äæåííÿ ÿïîíñüêèõ â÷åíèõ
ñâ³ä÷àòü, ùî ÷èñëî ïîìèëîê, äîïóùåíèõ ïðîãðàì³ñòà-
ìè, çíèæóºòüñÿ íà 20%, êîëè âäèõàºòüñÿ àðîìàò ö³º¿
ðîñëèíè.

Ñîñíà ñèá³ðñüêà (Pinus sibirica L.) ìàº âèñîê³ ë³êó-
âàëüí³ âëàñòèâîñò³, ¿é ïðèòàìàííà çàãàëüíîçì³öíþâàëüíà,
áàêòåðèöèäíà, ïðîòèâ³ðóñíà, ³ìóíîñòèìóëþþ÷à, çàñïîê³é-
ëèâà ä³¿, âîíà â³äíîâëþº ñèëè ïðè ðîçóìîâ³é ïåðåâòîì³.
Çâàæàþ÷è íà öå, ¿¿ òàêîæ âàðòî ðåêîìåíäóâàòè äëÿ àðî-
ìàïðîô³ëàêòèêè.

Çà äàíèìè Ìèêîëà¿âñüêîãî Â.Â., Áðåõìàíà ².²., ð³çí³ ïà-
òîãåíí³ ì³êðîîðãàí³çìè äîñèòü ÷óòëèâ³ äî àíòèáàêòåð³àëü-
íî¿ ä³¿ åô³ðíèõ îë³é [4].

Åô³ðí³ îë³¿ õàðàêòåðèçóþòüñÿ òàêèìè âëàñòèâîñò³ [8]:
 à) ëåãêî âáèðàþòüñÿ øê³ðîþ ³ ãëèáîêî ïðîíèêàþòü â

òêàíèíè, âïëèâàþ÷è íà âåñü îðãàí³çì;
á) ìàþòü “íîðìàë³çóþ÷èé åôåêò”, òîáòî ä³þòü ëèøå

òîä³, êîëè â îðãàí³çì³ ïîðóøåí³ ïåâí³ ïðîöåñè, íà â³äì³íó
â³ä ä³¿ õ³ì³÷íèõ ïðåïàðàò³â;

â) ïîä³áíî äî ô³òîíöèä³â ìàþòü àíòèñåïòè÷í³ âëàñòè-
âîñò³, çãóáíî âïëèâàþòü íà ïàòîãåíí³ ì³êðîîðãàí³çìè;

 ã) ñïðèÿþòü âèðîáëåííþ åíäîðô³í³â ³ ñåðîòîí³íó,
çäàòíèõ ïîêðàùóâàòè íàñòð³é òà ñàìîïî÷óòòÿ;

ä) íîðìàë³çóþòü ïñèõîåìîö³éíèé ñòàí ëþäèíè.
Çàñòîñóâàííÿ åô³ðíèõ îë³é äëÿ îïòèì³çàö³¿ ïîâ³òðÿíî-

ãî ñåðåäîâèùà ïðèì³ùåíü äîçâîëÿº çàáåçïå÷èòè çíà÷íèé
ð³âåíü äåêîíòàì³íàö³¿ ïîâ³òðÿíîãî ñåðåäîâèùà, ÷èì äîñÿ-
ãàòèìåòüñÿ ë³êóâàëüíî-ïðîô³ëàêòè÷íèé åôåêò. Ñóòòºâèì º
â³äñóòí³ñòü ðåçèñòåíòíîñò³ äî åô³ðíèõ îë³é ñåðåä ì³êðî-
îðãàí³çì³â.

Çâàæàþ÷è íà öå, ïîòð³áíî á³ëüøó óâàãó íàäàâàòè
ïðîô³ëàêòèö³ âèíèêíåííÿ ðåñï³ðàòîðíèõ çàõâîðþâàíü çà
äîïîìîãîþ åô³ðíèõ îë³é, îñê³ëüêè ¿õ áàêòåðèöèäíà ä³ÿ,
àíàëîã³÷íà äî ä³¿ àíòèá³îòèê³â, àëå íà â³äì³íó â³ä îñòàíí³õ,
åô³ðí³ îë³¿ ìàéæå íå ìàþòü ïîá³÷íî¿ ä³¿.

Á³îëîã³÷íèé ïðîöåñ àðîìàòåðàï³¿ ïîëÿãàº â òîìó, ùî
ïàðàëåëüíî ç ä³ºþ ô³òîíöèä³â íà â³ðóñè òà áàêòåð³àëüí³
êë³òèíè, îðãàí³çì ìîá³ë³çóº âëàñí³ çàõèñí³ ñèëè [7,8]. Àðî-
ìàïðîô³ëàêòèêà çàãàëîì ðîçøèðþº àäàïòàö³éí³ ìîæëè-

âîñò³ ëþäèíè ³ º îäíèì ³ç øëÿõ³â çì³öíåííÿ çäîðîâ’ÿ,
çìåíøåííÿ íàïðóæåííÿ, ï³äâèùåííÿ ñò³éêîñò³ îðãàí³çìó
äî ñòðåñó òà âïëèâó ³íøèõ íåñïðèÿòëèâèõ ôàêòîð³â.

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ âïëèâó
åô³ðíèõ îë³é ëàâàíäè, ðîçìàðèíó òà ñîñíè ñèá³ðñüêî¿ íà
äåÿê³ óìîâíî-ïàòîãåíí³ áàêòåð³¿, à òàêîæ íà ñàìîïî÷óòòÿ,
àêòèâí³ñòü, íàñòð³é ó÷í³â øê³ë òà ¿õ çàõâîðþâàí³ñòü.

Ìàòåð³àë ³ ìåòîäè äîñë³äæåíü. Äîñë³äæåííÿ ïðî-
âîäèëîñÿ ó Êè¿âñüêîìó ïðèðîäíè÷î-íàóêîâîìó ë³öå¿
(ÊÏÍË) ¹ 145.

Íàìè áóëî âèêîðèñòàíî:
1)  ìåòîä ïàïåðîâèõ äèñê³â – äëÿ âèâ÷åííÿ àíòèáàê-

òåð³àëüíî¿ àêòèâíîñò³ åô³ðíèõ îë³é [1];
2)  ìåòîä àðîìàòåðàï³¿ – äëÿ âèâ÷åííÿ åôåêòèâíîñò³

åô³ðíèõ îë³é ÿê ïðîô³ëàêòè÷íîãî çàñîáó ãîñòðèõ ðåñï³ðà-
òîðíèõ çàõâîðþâàíü (ÃÐÇ);

3)  ìåòîä àíêåòóâàííÿ çà äîïîìîãîþ ìåòîäèêè “Ñà-
ìîïî÷óòòÿ, àêòèâí³ñòü, íàñòð³é” (ÑÀÍ) [10];

4)  ìåòîä âèâ÷åííÿ çàõâîðþâàíîñò³ íà ÃÐÇ ñåðåä
ó÷í³â 11-õ êëàñ³â ÊÏÍË ¹ 145 â ð³çí³ ïåð³îäè ðîêó;

5)  ñòàòèñòè÷íèé ìåòîä – âèçíà÷åííÿ äîñòîâ³ðíîñò³
ðåçóëüòàò³â çà êîåô³ö³ºíòîì Ô³øåðà.

Àðîìàòåðàï³ÿ ïðîâîäèëàñÿ â íàâ÷àëüíîìó ïðèì³-
ùåí³ ÊÏÍË íà óðîö³ á³îëîã³¿ çà äîïîìîãîþ àðîìàëàìïè
ñóì³øøþ åô³ðíèõ îë³é ëàâàíäè òà ðîçìàðèíó ùîâ³âòîð-
êà ³ ùîï’ÿòíèö³, à òàêîæ åô³ðíîþ îë³ºþ ñîñíè ñèá³ðñüêî¿
ùî÷åòâåðãà.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. Äëÿ
ç’ÿñóâàííÿ àíòèì³êðîáíèõ âëàñòèâîñòåé ðîçìàðèíó,
ëàâàíäè òà ñîñíè ñèá³ðñüêî¿ âèêîðèñòàíî ìåòîä ïàïå-
ðîâèõ äèñê³â. Ðåçóëüòàòè àíòèáàêòåð³àëüíî¿ àêòèâíîñò³
ëàâàíäîâî¿ îë³é, åô³ðíèõ îë³é ðîçìàðèíó ë³êàðñüêîãî
òà ñîñíè ñèá³ðñüêî¿ ïðåäñòàâëåíî â òàáëèöÿõ 1, 2, 3 â³ä-
ïîâ³äíî.

Çà ðåçóëüòàòàìè åêñïåðèìåíòàëüíèõ äàíèõ, åô³ðíà
îë³ÿ ëàâàíäè ìàº àíòèáàêòåð³àëüíó ä³þ íà êîæíèé ç äîñë-
³äæóâàíèõ òåñò-ì³êðîîðãàí³çì³â, êð³ì Pr. vulgaris.
Íàéá³ëüø ÷óòëèâèìè äî ä³¿ ëàâàíäè âèÿâèëèñÿ êóëüòóðè
S. aureus òà B. subtilis ç îäíàêîâèì ïîêàçíèêîì, ùî ñêëà-
äàº 12,4. Íàéìåíøà ÷óòëèâ³ñòü ó C. albicans – 6,86.

Óñ³ äîñë³äæóâàí³ êóëüòóðè çà øêàëîþ àíòèáàêòåð³àëü-
íîãî âïëèâó ëàâàíäîâî¿ îë³¿ ìîæíà ðîçì³ñòèòè ó òàêèé
ðÿä: B. subtilis > S. aureus > S. flava > B. thuringiensis >
P. aeruginosa > E. coli > C. albicans, ùî äàº çìîãó çðîáè-
òè âèñíîâîê: åô³ðíà îë³ÿ ëàâàíäè º àêòèâí³øîþ ñòîñîâíî
ãðàìïîçèòèâíèõ áàêòåð³é, íàéìåíøå àêòèâíà – äî ãðàì-
íåãàòèâíèõ áàêòåð³é.

Àíòèáàêòåð³àëüíó àêòèâí³ñòü ðîçìàðèíîâî¿ îë³¿ ïðåä-
ñòàâëåíî â òàáëèö³ 2.

Åô³ðíà îë³ÿ ðîçìàðèíó, ÿê âèäíî ç òàáëèö³ 2, ìàº àíòè-
áàêòåð³àëüíó àêòèâí³ñòü ñòîñîâíî âñ³õ òåñòîâèõ ì³êðîîð-
ãàí³çì³â. Íàéá³ëüø ÷óòëèâîþ äî ¿¿ ä³¿ âèÿâèëèñÿ êóëüòóðè
Bacillus subtilis òà S. aureus, íàéìåíøà ÷óòëèâ³ñòü äî
ðîçìàðèíîâî¿ îë³¿ ó P. vulgaris òà C. albicans. Ðÿä àíòè-
ì³êðîáíî¿ àêòèâíîñò³ ìàº âèãëÿä:

B. subtilis > S. aureus > B. subtilis > B. thuringiensis >
P. aeruginosa > S. flava > E. coli > C. albicans >
Pr. vulgaris. Òàêèì ÷èíîì, åô³ðíà îë³ÿ ðîçìàðèíó òàêîæ
º àêòèâí³øîþ ñòîñîâíî ãðàìïîçèòèâíèõ áàêòåð³é ³ òàêîæ
ìåíø àêòèâíà äî ãðàìíåãàòèâíèõ.



7

THEORETICAL MEDICINE / ÒÅÎÐÅÒÈ×ÍÀ ÌÅÄÈÖÈÍÀ

¹ 1 (86) • 2015 Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë

Åô³ðíà îë³ÿ ñîñíè ñèá³ðñüêî¿ õàðàêòåðèçóºòüñÿ àíòè-
áàêòåð³àëüíîþ àêòèâí³ñòþ äî êîæíîãî ç ÷îòèðüîõ äîñë³ä-
æóâàíèõ ì³êðîîðãàí³çì³â, ùî ïðåäñòàâëåíî â òàáëèö³ 3.

Åô³ðíà îë³ÿ ñîñíè ñèá³ðñüêî¿ õàðàêòåðèçóºòüñÿ àíòè-
áàêòåð³àëüíîþ àêòèâí³ñòþ äî êîæíîãî ç 4-õ äîñë³äæóâàíèõ
ì³êðîîðãàí³çì³â. Òàê, íàéá³ëüø ÷óòëèâà äî ¿¿ ä³¿ êóëüòóðà
Pr. vulgaris, íàéìåíøà ÷óòëèâà – S. aureus. Ðÿä àíòèáàêòå-
ð³àëüíîãî âïëèâó: Pr. vulgaris > P. aeruginosa > E. coli >
S. aureus. Îòæå, åô³ðíà îë³ÿ ñîñíè ñèá³ðñüêî¿ º àêòèâí³-
øîþ ùîäî ãðàìíåãàòèâíèõ áàêòåð³é. Íàéìåíøà àêòèâ-
í³ñòü ñïîñòåð³ãàºòüñÿ ñòîñîâíî ãðàìïîçèòèâíèõ áàêòåð³é.

Äëÿ äåòàëüíîãî âèâ÷åííÿ âïëèâó åô³ðíèõ íà ñàìîïî-
÷óòòÿ, íàñòð³é ³ àêòèâí³ñòü ó÷í³â íàìè áóëî çä³éñíåíî åêñ-
ïåðèìåíò çà ìåòîäèêîþ ÑÀÍ [10].

Çà äîïîìîãîþ àðîìàëàìïè âèêîðèñòàíî åô³ðí³ îë³¿
ñîñíè ñèá³ðñüêî¿, ðîçìàðèíó é ëàâàíäè ïðîòÿãîì 45 õâè-
ëèí íà óðîö³ (òîáòî ï³ä ÷àñ ðîçóìîâèõ íàâàíòàæåíü) òà
ïðîâåäåíî îïèòóâàííÿ ó÷àñíèê³â (96 ó÷í³â) äî ³ ï³ñëÿ àðî-
ìàñåàíñó çà äîïîìîãîþ òåñòó ïñèõîåìîö³éíîãî ñòàíó
ëþäèíè.

ßê ñâ³ä÷àòü ðåçóëüòàòè ïðîâåäåíîãî åêñïåðèìåíòó,
óíàñë³äîê ä³¿ åô³ðíî¿ îë³¿ ëàâàíäè, ñàìîïî÷óòòÿ ðåñïîí-
äåíò³â ïîêðàùèëîñÿ íà 11,9%, íàñòð³é ï³äâèùèâñÿ íà

7,2%, à àêòèâí³ñòü çìåíøèëàñÿ íà 11,5%, ùî âêàçóº íà çàñ-
ïîê³éëèâ³ âëàñòèâîñò³ ëàâàíäè. Ó ñâîþ ÷åðãó ðåçóëüòàòè
àðîìàòåðàï³¿ ç âèêîðèñòàííÿì ðîçìàðèíó ïîêàçàëè, ùî
ñàìîïî÷óòòÿ, àêòèâí³ñòü ³ íàñòð³é ðåñïîíäåíò³â ïîë³ïøè-
ëèñÿ íà 4,3%, 5,7%, 2,8% â³äïîâ³äíî, íåçâàæàþ÷è íà òå, ùî
åêñïåðèìåíò áóëî ïðîâåäåíî ï³ä ÷àñ íàâ÷àëüíî¿ ä³ÿëü-
íîñò³. Äîñë³äæåííÿ ïîêàçíèê³â ÑÀÍ âïëèâó åô³ðíî¿ îë³¿
ñîñíè ñèá³ðñüêî¿ øëÿõîì àðîìàòîòåðàï³¿ âêàçóþòü òàêîæ
íà ï³äâèùåííÿ ïîêàçíèê³â ñàìîïî÷óòòÿ, àêòèâíîñò³ òà íà-
ñòðîþ íà 5,9%; 5,9% ³ 8,4% â³äïîâ³äíî.

Äëÿ ç’ÿñóâàííÿ ïðîô³ëàêòè÷íî¿ ä³¿ åô³ðíèõ îë³é íà çàõ-
âîðþâàí³ñòü íà ÃÐÇ ñåðåä ó÷í³â 11-õ êëàñ³â (ãðóïà “åêñïå-
ðèìåíò” ³ ãðóïà “êîíòðîëü” ïî 48 ó÷í³â ó êîæí³é) ó ÊÏÍË
¹ 145 ïðîâîäèëàñÿ àðîìàòåðàï³ÿ â êàá³íåò³ á³îëîã³¿, ïëî-
ùåþ – 43 ì2; âèñîòîþ – 3,6 ì; îá’ºìîì – 155 ì3. Äëÿ
åêñïåðèìåíòó âèêîðèñòîâóâàëàñÿ åô³ðí³ îë³¿, ÿê³ ìàþòü
â³äïîâ³äíèé äîçâ³ë ÌÎÇ Óêðà¿íè òà ðåàë³çîâóþòüñÿ ÷åðåç
àïòå÷íó ìåðåæó. Äîñë³äæåííÿ ïðîâîäèëîñÿ ïðîòÿãîì
òðüîõ ïåð³îä³â íàéá³ëüøîãî ïîøèðåííÿ ãîñòðèõ ðåñï³ðà-
òîðíèõ çàõâîðþâàíü, à ñàìå: æîâòåíü–ëèñòîïàä (2013);
ëþòèé-áåðåçåíü (2014); æîâòåíü – ëèñòîïàä (2014).

Åêñïåðèìåíò ïðîâåäåíî çà íàñòóïíîþ ìåòîäèêîþ:
1. Ïðîâ³òðþâàííÿ êëàñíî¿ ê³ìíàòè ï³ñëÿ ïîïåðåäíüîãî

Òàáëèöÿ 1.
Ðåçóëüòàòè äîñë³äæåííÿ ô³òîíöèäíèõ âëàñòèâîñòåé åô³ðíî¿ îë³¿ Lavandula vera L.

Òàáëèöÿ 3.
Ðåçóëüòàòè äîñë³äæåííÿ ô³òîíöèäíèõ âëàñòèâîñòåé åô³ðíî¿ îë³¿ P. sibirica

Òàáëèöÿ 2.
Ðåçóëüòàòè äîñë³äæåííÿ ô³òîíöèäíèõ âëàñòèâîñòåé åô³ðíî¿ îë³¿ R. officinalis L.
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çàíÿòòÿ. 2. Ïðèãîòóâàííÿ ñóì³ø³ åô³ðíèõ îë³é ðîçìàðèíó
òà ëàâàíäè (ïî 10 êðàïåëü êîæíî¿ + åòèëîâèé ñïèðò – 1 ìë
íà 20 êðàïåëü îë³¿ + 100 ìë âîäè) ç ³íòåíñèâíèì çáîâòóâàí-
íÿì ïðèãîòîâàíî¿ ñóì³ø³. 3. Ñåàíñ àðîìàòåðàï³¿ – 20 õâ.

Àðîìàòåðàï³ÿ ïðîâîäèëàñÿ ùîâ³âòîðêà (îë³ÿ ðîçìà-
ðèíó), ùî÷åòâåðãà (îë³ÿ ëàâàíäè) òà ùîï’ÿòíèö³ (îë³ÿ ñî-
ñíè) ïðè øåñòèäåííîìó íàâ÷àëüíîìó òèæí³ ó 1 ãðóï³ (êëà-
ñè “À” ³ “Á”).

Ïðîâåäåíèé åêñïåðèìåíò ïîêàçàâ, ùî:
1) âîñåíè 2013 ðîêó ó ïåðø³é ãðóï³, ÿêà ï³ääàâàëàñÿ

âïëèâó åô³ðíèõ îë³é, çàõâîðþâàí³ñòü ìåíøà íà 47,05% çà
æîâòåíü ³ 45,0% çà ëèñòîïàä 2013 ðîêó â³äíîñíî êîíò-
ðîëüíî¿ ãðóïè;

2) ó ëþòîìó é áåðåçí³ 2014 ðîêó çàõâîðþâàí³ñòü ó
ïåðø³é ãðóï³ ìåíøà íà 61,54% ³ 56,25% â³äïîâ³äíî;

3) çà æîâòåíü-ëèñòîïàä 2014 ðîêó çàõâîðþâàí³ñòü ó
ïåðø³é ãðóï³ ìåíøà íà 41,67% ³ 57,14%.

Òàêèì ÷èíîì íàìè âñòàíîâëåíî, ùî çà äîïîìîãîþ
çàñòîñóâàííÿ åô³ðíèõ îë³é ìîæíà çíà÷íî çíèçèòè ð³âåíü
çàõâîðþâàíîñò³ ó÷í³âñüêî¿ ìîëîä³. Ðåçóëüòàòè ñïîñòåðå-
æåííÿ ê³ëüêîñò³ âèïàäê³â òà çàõâîðþâàíîñò³ íà ÃÐÇ ñåðåä
øêîëÿð³â ïðåäñòàâëåíî â òàáëèö³ 4.

Âîäíî÷àñ âàðòî çâåðíóòè óâàãó íà äîñë³äæåííÿ
Êó³íäæè Í.Ì. [12], ÿêà êîíñòàòóº, ùî ìàêñèìàëüíà óâàãà
òà àêòèâí³ñòü ó÷í³â òðèìàºòüñÿ ïðîòÿãîì äâîõ òèæí³â â³ä
ïî÷àòêó íàâ÷àííÿ, à ç êîæíîãî ï’ÿòîãî òèæíÿ ïî÷èíàºòü-
ñÿ ñïàä àêòèâíîñò³, òîáòî íàêîïè÷åííÿ âòîìè. Çàçíà÷è-
ìî, ùî âèíèêíåííþ âòîìè ïåðåøêîäæàº ÷åðãóâàííÿ ðî-
çóìîâî¿ ä³ÿëüíîñò³ ç ô³çè÷íèìè âïðàâàìè òà àêòèâíèì
â³äïî÷èíêîì, ÿê³ àêòèâ³çóþòü ðîáîòó îðãàí³â äèõàííÿ ³
êðîâîîá³ãó.

Òàêèì ÷èíîì, çâàæàþ÷è íà åêñïåðèìåíòàëüíî
ï³äòâåðäæåí³ âëàñòèâîñò³ åô³ðíèõ îë³é, à òàêîæ ¿õ äîñ-
òóïí³ñòü, ìîæíà çàçíà÷èòè, ùî âîíè îïòèìàëüíî ï³äõî-
äÿòü äëÿ ï³äâèùåííÿ íàâ÷àëüíî¿ ä³ÿëüíîñò³, çíÿòòÿ ñòðåñó ³
ïðîô³ëàêòèêè ðåñï³ðàòîðíèõ çàõâîðþâàíü.

Òîìó, ç ìåòîþ ïîë³ïøåííÿ ñàìîïî÷óòòÿ, çì³öíåííÿ
çäîðîâ’ÿ, ïîêðàùåííÿ ïîêàçíèê³â íàâ÷àííÿ ó÷í³â, ñòó-
äåíò³â ïðîïîíóºòüñÿ:

1) çàïðîâàäèòè â íàâ÷àëüíèõ çàêëàäàõ ÷åðåç êîæí³ 5–6
òèæí³â ñåàíñè àðîìàòåðàï³¿ äëÿ ï³äâèùåííÿ àêòèâíîñò³
ñòóäåíò³â (çà äîïîìîãîþ åô³ðíèõ îë³é ðîçìàðèíó òà ñîñíè
ñèá³ðñüêî¿);

2) ïî÷èíàþ÷è ³ç ñåðåäèíè æîâòíÿ (êîëè çá³ëüøóºòüñÿ
çàõâîðþâàí³ñòü íà ÃÐÇ) çä³éñíþâàòè ñàíàö³þ ïîâ³òðÿ â
àóäèòîð³ÿõ, êëàñàõ, çàñòîñîâóþ÷è äàí³ åô³ðí³ îë³¿;

3) ïåðåä ³ñïèòàìè, çàë³êàìè ïðîâîäèòè àðîìàòåðàï³þ
îë³ºþ ñîñíè ñèá³ðñüêî¿ òà ðîçìàðèíó, ÿêèé çì³öíþº
ïàì’ÿòü ³ ï³äâèùóº ³ìóí³òåò;

4) äëÿ ðåêðåàö³¿ (çíÿòòÿ âòîìè ³ íàïðóæåííÿ) âèêîðèñ-
òîâóâàòè åô³ðíó îë³þ ëàâàíäè.

Âèñíîâêè. Äîñë³äæåíî âïëèâ åô³ðíèõ îë³é ðîçìàðè-
íó, ëàâàíäè ñïðàâæíüî¿ òà ñîñíè ñèá³ðñüêî¿ íà äåÿê³ òåñò-
ì³êðîîðãàí³çìè. Ðåçóëüòàòè åêñïåðèìåíòó ïî âèâ÷åííþ
âïëèâó åô³ðíî¿ îë³¿ ëàâàíäè äîçâîëÿþòü ïîáóäóâàòè òà-
êèé ðÿä àíòèì³êðîáíî¿ àêòèâíîñò³ äîñë³äæóâàíèõ åô³ðíèõ
îë³é: B. subtilis > S. aureus > S. flava > B. thuringiensis >
P. aeruginosa > E. coli > C. albicans. Àíòèì³êðîáíà àê-
òèâí³ñòü åô³ðíî¿ îë³¿ ðîçìàðèíó ìîæå áóòè ïðåäñòàâëåíà
ó âèãëÿä³ ðÿäó: B. subtilis > S. aureus >B. thuringiensis >
P. aeruginosa > S. flava > E. coli > C. albicans > Pr. vulgaris.

Åô³ðíà îë³ÿ ñîñíè ñèá³ðñüêî¿ õàðàêòåðèçóºòüñÿ àíòè-
áàêòåð³àëüíîþ àêòèâí³ñòþ äî êîæíîãî ç ÷îòèðüîõ äîñë³ä-
æóâàíèõ ì³êðîîðãàí³çì³â ó òàê³é ïîñë³äîâíîñò³: Pr.
vulgaris > P. aeruginosa > E. coli > S. aureus. Àíàë³ç âèùå
íàâåäåíèõ äàíèõ äîçâîëÿº êîíñòàòóâàòè, ùî åô³ðí³ îë³¿ ëà-
âàíäè òà ðîçìàðèíó âèÿâëÿþòü á³ëüøó àíòèì³êðîáíó ä³þ
â³äíîñíî ãðàìïîçèòèâíèõ áàêòåð³é ³ ìåíøå àêòèâí³
â³äíîñíî ãðàìíåãàòèâíèõ áàêòåð³é, â òîé ÷àñ, åô³ðíà
îë³ÿ ñîñíè ñèá³ðñüêî¿ ìàº á³ëüøó àíòèáàêòåð³àëüíó àê-
òèâí³ñòü â³äíîñíî ãðàìíåãàòèâíèõ áàêòåð³é. Äîñë³äæåíî
âïëèâ åô³ðíèõ îë³é ëàâàíäè òà ðîçìàðèíó ÿê ïðîô³ëàê-
òè÷íîãî çàñîáó òà ïîêàçàíà åôåêòèâí³ñòü çàïðîïîíîâà-
íî¿ íàìè ìåòîäèêè ùîäî îïòèì³çàö³¿ ïîâ³òðÿíîãî ñåðåäî-
âèùà øê³ëüíèõ ïðèì³ùåíü òà çíèæåííÿ çàõâîðþâàíîñò³
íà ÃÐÇ ñåðåä øêîëÿð³â.

Çà äîïîìîãîþ ìåòîäèêè ÑÀÍ ïðîâåäåíî äîñë³äæåí-
íÿ âïëèâó åô³ðíèõ îë³é ëàâàíäè, ðîçìàðèíó òà ñîñíè
ñèá³ðñüêî¿ íà ïñèõîåìîö³éíèé ñòàí øêîëÿð³â òà ñòóäåíò³â.
Ïîêàçàíî, ùî åô³ðíà îë³ÿ ëàâàíäè ïîë³ïøóº ñàìî-
ïî÷óòòÿ íà 7,5%, íàñòð³é íà 12% íà ôîí³ íåçíà÷íîãî
ðåëàêñàö³éíîãî åôåêòó. Ó ñâîþ ÷åðãó åêñïåðèìåíò àðî-
ìàòîòåðàï³¿ çà äîïîìîãîþ åô³ðíî¿ îë³¿ ðîçìàðèíó òà ñîñ-
íè ñèá³ðñüêî¿ ïîêàçàâ, ùî â ïðîöåñ³ íàâ÷àëüíî¿ ä³ÿëüíîñò³
ïîêðàùóºòüñÿ íå ò³ëüêè ñàìîïî÷óòòÿ ðåñïîíäåíò³â, à é
íàñòð³é òà ¿õ àêòèâí³ñòü.

Òàáëèöÿ 4.
Ê³ëüê³ñòü âèïàäê³â (àáñ.) ³ çàõâîðþâàí³ñòü (ó %) íà ÃÐÇ ñåðåä ó÷í³â â ð³çí³ ïåð³îäè ðîêó
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âëàñòèâîñòåé åô³ðíèõ îë³é äëÿ äåêîíòàì³íàö³¿ ïîâ³òðÿíîãî
ñåðåäîâèùà íàâ÷àëüíèõ ïðèì³ùåíü òà ïðîô³ëàêòèêè çàõâî-
ðþâàíü, ÿê³ ïåðåäàþòüñÿ ïîâ³òðÿíî-êðàïåëüíèì øëÿõîì.
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Âåäåíååâ Â.Ä., Îìåëü÷óê Ñ.Ò.,
Êóçüìèíñêàÿ À.Â., Ãðèíçîâñüêèé À.Ì.
Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Ðåçþìå. Èññëåäîâàíû ôèòîíöèäíûå ñâîéñòâà
ýôèðíûõ ìàñåë ðîçìàðèíà ëåêàðñòâåííîãî, ëàâàíäû
íàñòîÿùåé, ñîñíû ñèáèðñêîé ïî îòíîøåíèþ ê óñëîâíî-
ïàòîãåííûì áàêòåðèÿì, à òàêæå âëèÿíèå ýòèõ ìàñåë íà
òàêèå ïîêàçàòåëè êàê ñàìî÷óâñòâèå, íàñòðîåíèå è çàáî-
ëåâàåìîñòü ó÷åíèêîâ øêîë. Ñîñòàâëåí àëãîðèòì ðàöèî-
íàëüíîãî èñïîëüçîâàíèÿ èññëåäóåìûõ ýôèðíûõ ìàñåë
äëÿ îïòèìèçàöèè âîçäóøíîé ñðåäû ó÷åáíûõ ïîìåùåíèé.

Êëþ÷åâûå ñëîâà: ëàâàíäà íàñòîÿùàÿ, ðîçìàðèí
ëåêàðñòâåííûé, ñîñíà ñèáèðñêàÿ, àíòèáàêòåðèàëüíàÿ
àêòèâíîñòü, ôèòîíöèäíûå ñâîéñòâà è ïñèõîñòèìóëèðóþ-
ùèé ýôôåêò, ó÷åáíûå ïîìåùåíèÿ, ýôèðíûå ìàñëà, âîç-
äóøíàÿ ñðåäà.

THE USAGE OF PHYTONCIDIC AND PSYCHO-
STIMULANT PROPERTIES OF ESSENTIAL OILS
FOR THE OPTIMIZATION OF AIR ENVIRONMENT

IN CLASSROOMS

V.D. Vyedyenyeyev, S.T. Omelchuk,
O.V. Kuzminska, A.M. Grinzovsky
Bogomolets National Medical University, Kiev, Ukraine

Summary. Phytoncidic investigated properties of
essential oils of rosemary officinalis, Lavandula and
Siberian pine with respect to opportunistic bacteria on the
child’s body, and the impact of oil on indicators such as
health, activity, mood and morbidity pupils in school. It was
done an algorithm of rational usage of essential oils
studied to optimize the air environment in classrooms.

Key words:  optimize the air environment, classrooms,
opportunistic bacteria, rosemary officinalis, lavandula,
siberian pine, phytoncidic  properties, morbidity pupils.

.
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Âñòóï. Ïîøêîäæåííÿ øê³ðè ââàæàºòüñÿ ãîëîâíèì ïà-
òîãåíåòè÷íèì ÷èííèêîì, ùî çóìîâëþº ðîçâèòîê îï³êîâî¿
õâîðîáè [1]. Ãëèáîê³ îï³êè õàðàêòåðèçóþòüñÿ íå ëèøå ïî-
øêîäæåííÿì øê³ðè, à é âèêëèêàþòü òðèâàë³ ñòðóêòóðíî-
ôóíêö³îíàëüí³ çì³íè âíóòð³øí³õ îðãàí³â, ðîçâèòêó ïîë³îð-
ãàííî¿ íåäîñòàòíîñò³, ùî îá’ºäíàí³ â íîçîëîã³÷íó ôîðìó
“îï³êîâà õâîðîáà” [2].

Â ôîðìóâàíí³ îï³êîâîãî øîêó âàæëèâó ðîëü â³ä³ãðàº
ã³ïîô³çàðíî-àäðåíàëîâà ñèñòåìà, ùî ³í³ö³þº ñòðåñîðí³
ðåàêö³¿ îðãàí³çìó. Ïðîòå íà ñüîãîäí³ íåäîñòàòíüî äîñë³ä-
æåíü ïðèñâÿ÷åíèõ âèâ÷åííþ ¿õ ãîðìîíàëüíî¿ ñåêðåö³¿ òà
óëüòðàì³êðîñêîï³÷íèõ çì³í â ð³çí³ ïåð³îäè îï³êîâî¿ õâîðî-
áè [3, 4].

Â êë³í³÷íèõ äîñë³äæåííÿõ âñòàíîâëåíî, ùî ï³ñëÿ òÿæ-
êî¿ òåðì³÷íî¿ òðàâìè ðîçâèâàºòüñÿ ã³ïåðôóíêö³ÿ íàäíèð-
êîâî¿ çàëîçè ç íàðîñòàþ÷îþ ïðîäóêö³ºþ ã³äðîîêñèêîð-
òèêî¿ä³â, àíàáîë³÷íèõ ãîðìîí³â ³ ì³íåðàëîêîðòèêî¿ä³â, à â
ïåð³îä òîêñåì³¿ – ïðèãí³÷óâàííÿ ñåêðåòîðíî¿ ôóíêö³¿ [5,
6]. Ö³ çì³íè â ñâîþ ÷åðãó êîíòðîëþþòüñÿ ñåêðåòîðíîþ
àêòèâí³ñòþ àäåíîã³ïîô³çà â ïåð³îä îï³êîâîãî øîêó çà ðà-
õóíîê âèä³ëåííÿ òðîïíèõ ãîðìîí³â [7, 24]. Â³ðîã³äíî,
ôóíêö³îíàëüíå âèñíàæåííÿ íåéðîåíäîêðèííî¿ ðåãóëÿö³¿
çàëó÷åíå äî ôîðìóâàííÿ ñèíäðîìó ïîë³îðãàííî¿ íåäî-
ñòàòíîñò³, çîêðåìà ðîçâèòêó âòîðèííîãî ³ìóíîäåô³öèòó ³
ñóäèííî¿ äèñôóíêö³¿. Ïðèïóñêàºòüñÿ, ùî â ñêëàäíîìó ³
íåäîñòàòíüî âèâ÷åíîìó ïàòîãåíåç³ îï³êîâîãî øîêó îäíå
ç ãîëîâíèõ ì³ñöü íàëåæèòü åíäîãåíí³é ³íòîêñèêàö³¿ òà
ãåìîêîíöåíòðàö³¿ íà òë³ çíà÷íî¿ ïëàçìîâòðàòè [8, 9]. Íà
ñüîãîäí³ äîñë³äæåíî ìîðôîëîã³÷í³ çì³íè â áàãàòüîõ
îðãàíàõ, ïðîòå äèíàì³êà ñòðóêòóðíèõ çì³í ã³ïîô³çàðíî-
àäðåíàëîâî¿ ñèñòåìè çàëèøàºòüñÿ íåäîñòàòíüî âèâ÷å-
íîþ. Â çâ’ÿçêó ³ç öèì ìè äîñë³äæóâàëè ñòðóêòóðí³ çì³íè

Œ–»√≤Õ¿À‹Õ¿ —“¿““fl
ÓÄÊ 611.814.3:611-018]:616-001.17-092.4-08

ÃŒ–‘ŒÀŒ√≤◊Õ≤ «Ã≤Õ» √≤œŒ‘≤«¿–ÕŒ-¿ƒ–≈Õ¿ÀŒ¬ŒØ
—»—“≈Ã» Ÿ”–≤¬ œ–» “≈–Ã≤◊Õ≤… “–¿¬Ã≤

Êîâàëü÷óê Îëåêñàíäð,
al@nmu.kiev.ua

àäåíîã³ïîô³çà ³ íàäíèðêîâî¿ çàëîçè, ¿õ ì³êðîöèðêóëÿ-
òîðíîãî ðóñëà ïðè åêñïåðèìåíòàëüíîìó òåðì³÷íîìó
îï³êó.

Ìàòåð³àëè ³ ìåäîäè. Åêñïåðèìåíòàëüíå äîñë³äæåííÿ
ìîðôîëîã³÷íèõ çì³í â   àäåíîã³ïîô³ç³ òà íàäíèðêîâèõ çà-
ëîçàõ  ïðè îï³êîâ³é õâîðîá³ (÷åðåç 1, ÷åðåç 3, ÷åðåç 7, ÷åðåç
14, ÷åðåç 21, ÷åðåç 30 ä³á) òà çà óìîâ ä³¿ ³íôóç³éíèõ êîëî¿ä-
íî-ã³ïåðîñìîëÿðíèõ ïðåïàðàò³â äåç³íòîêñèêàö³éíî¿, ðåî-
ëîã³÷íî¿, åíåðãåòè÷íî¿,  ïðîòèøîêîâî¿ ä³¿ HAES-LX-5% òà
ëàêòîïðîòå¿íó ç ñîðá³òîëîì áóëî âèêîíàíî íà 90 ùóðàõ-
ñàìöÿõ ë³í³¿ Â³ñòàð ìàñîþ 155-160 ãðàì.

Ëàêòîïðîòå¿í ç ñîðá³òîëîì – öå ³íôóç³éíèé êîëî¿ä-
íî-ã³ïåðîñìîëÿðíèé ïðåïàðàò, ÿêèé ì³ñòèòü àëüáóì³í
(5%), ñîðá³òîë (6%), íàòð³þ ëàêòàò (2,1%), à òàêîæ åëåêò-
ðîë³òè â çáàëàíñîâàíèõ ê³ëüêîñòÿõ. Òåîðåòè÷íà îñìî-
ëÿðí³ñòü ïðåïàðàòó – 1020 ìÎñì/ë. Ëàêòîïðîòå¿í ç ñîð-
á³òîëîì ïîêàçàíèé äî çàñòîñóâàííÿ ÿê çàñ³á êîðåêö³¿
êèñëîòíî-ëóæíîãî ñòàíó ³ ã³ïîïðîòå¿íåì³¿, ïîêðàùåííÿ
ì³êðîöèðêóëÿö³¿, çìåíøåííÿ ³íòîêñèêàö³¿, ïîêðàùåííÿ
ãåìîäèíàì³êè ïðè òðàâìàòè÷íîìó, îïåðàö³éíîìó, ãå-
ìîë³òè÷íîìó òà îï³êîâîìó øîêó, ïðè îï³êîâ³é õâîðîá³;
â ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ï³ñëÿ ïîðîæíèííèõ îïå-
ðàö³é; ïðè ã³ïîïðîòå¿íåì³¿ ð³çíîìàí³òíîãî ïîõîäæåííÿ,
õðîí³÷íèõ ãåïàòèòàõ, ïðè ð³çíèõ ³íôåêö³éíèõ çàõâîðþ-
âàííÿõ [4, 6, 7].

Óòðèìàííÿ òà ìàí³ïóëÿö³¿ ç òâàðèíàìè ïðîâîäèëè ó
â³äïîâ³äíîñò³ äî “Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðè-
ìåíò³â íà òâàðèíàõ”, óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì
êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001), òàêîæ êåðóâàëèñÿ ðåêî-
ìåíäàö³ÿìè “ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò  õðåáåò-
íèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíòàëü-
íèõ òà ³íøèõ íàóêîâèõ ö³ëåé” (Ñòðàñáóðã, 1985) ³

Êîâàëü÷óê Î.²., ×åðêàñîâ Â.Ã., Äçåâóëüñüêà ².Â., Òèòàðåíêî Â.Ì., Ìàë³êîâ Î.Â.

Íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ³ìåí³ Î.Î.Áîãîìîëüöÿ, ì. Êè¿â, Óêðà¿íà

Êëþ÷îâ³ ñëîâà: îï³ê, àäåíîã³ïîô³ç, íàäíèðêîâà çàëîçà, ñòðóêòóðí³ çì³íè.
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ïîëîæåííÿìè “Ïðàâèë äî êë³í³÷íî¿ îö³íêè áåçïåêè ôàð-
ìàêîëîã³÷íèõ çàñîá³â (GLP)”.

Òâàðèíè áóëè ðîçä³ëåí³ íà 7 ãðóï: ² – ³íòàêòí³ òâàðèíè,
²², ²²², ²V – ùóðè áåç òåðì³÷íî¿ òðàâìè, ÿêèì ïðîâîäèëàñü
îêðåìà ³íôóç³ÿ 0,9% ðîç÷èíó NaCl, HAES-LX-5% òà ëàê-
òîïðîòå¿íó ç ñîðá³òîëîì â³äïîâ³äíî ó äîç³ 10 ìë/êã; V; V²;
V²² – òâàðèíè ç îï³êîì, ÿêèì çà àíàëîã³÷íîþ ñõåìîþ òà ó
òàêîìó æ äîçîâîìó ðåæèì³ ïðîâîäèëè îêðåìå ââåäåííÿ
äîñë³äæóâàíèõ ðå÷îâèí.

Îï³ê (ï³ñëÿ â³äïîâ³äíî¿ ïðåìåäèêàö³¿) âèêëèêàëè øëÿ-
õîì ïðèêëàäàííÿ äî á³÷íèõ ïîâåðõîíü òóëóáà òâàðèí ÷îòè-
ðüîõ ì³äíèõ ïëàñòèíîê (ïî äâ³ ïëàñòèíêè ç êîæíîãî áîêó),
ÿê³ ïîïåðåäíüî òðèìàëè ïðîòÿãîì øåñòè õâèëèí ó âîä³ ç
ïîñò³éíîþ òåìïåðàòóðîþ 100 °Ñ. Çàãàëüíà ïëîùà îï³êó ó
ùóð³â çàçíà÷åíî¿ ìàñè ñêëàäàëà 21-23% ïðè åêñïîçèö³¿ 10
ñåê., ùî º äîñòàòí³ì äëÿ ôîðìóâàííÿ îï³êó ²² ñòóïåíÿ –
äåðìàëüíîãî ïîâåðõíåâîãî îï³êó (êîëèøí³é ²²² À ñòóï³íü)
òà ðîçâèòêó øîêîâîãî ñòàíó ñåðåäíüîãî ñòóïåíÿ âàæêîñò³.

Äîñë³äæóâàí³ ðîç÷èíè ââîäèëè âíóòð³øíüîâåííî
ïðîòÿãîì 5-6 õâ. ó äîç³ 10 ìë/êã ìàñè ò³ëà. ²íôóç³þ ïðîâî-
äèëè ó íèæíþ ïîðîæíèñòó âåíó, äëÿ ÷îãî âèêîíóâàëè ¿¿
êàòåòåðèçàö³þ â àñåïòè÷íèõ óìîâàõ ÷åðåç ñòåãíîâó âåíó.
Êàòåòåð, âñòàíîâëåíèé ó ñòåãíîâ³é âåí³, ï³äøèâàëè ï³ä
øê³ðó. Éîãî ïðîñâ³ò ïî âñ³é äîâæèí³ çàïîâíþâàëè òèòðî-
âàíèì ðîç÷èíîì ãåïàðèíó (0,1 ìë ãåïàðèíó íà 10 ìë 0,9%
ðîç÷èíó NaCl) ï³ñëÿ êîæíîãî ââåäåííÿ ðå÷îâèí. Ïåðøå
ââåäåííÿ ðîç÷èí³â çä³éñíþâàëè ÷åðåç 1 ãîäèíó ï³ñëÿ ìî-
äåëþâàííÿ ïàòîëîã³÷íîãî ñòàíó, íàñòóïí³ ³íôóç³¿ âèêîíó-
âàëè ùîäåííî çàãàëîì óïðîäîâæ 7 ä³á.

Ïðîâåäåí³ íàìè ïîïåðåäí³ äîñë³äæåííÿ ïîêàçàëè
(òàáë. 1), ùî ùóðè-ñàìö³ áåç áóäü-ÿêî¿ ôàðìàêîêîðåêö³¿ íà
ôîí³ îï³êîâî¿ òðàâìè øê³ðè ãèíóëè âñ³ íà 9-ó äîáó åêñïå-
ðèìåíòó, à íà 7-ó äîáó ëåòàëüí³ñòü ñêëàäàëà 80%, â çâ’ÿçêó
ç ÷èì (âðàõîâóþ÷è ïèòàííÿ á³îåòèêè), ïðàêòè÷íî íå ìîæ-
ëèâèì áóëî íàáðàòè êîðåêòíó, ó ê³ëüê³ñíîìó â³äíîøåíí³,
ãðóïó êîíòðîëþ ç ÷èñòèì îï³êîì øê³ðè áåç ë³êóâàííÿ.
Òîìó çàäëÿ êîíòðîëþ ë³êóâàëüíî¿ ä³¿ ã³ïåðîñìîëÿðíèõ

ðîç÷èí³â ìè ñïèðàëèñÿ íà ãðóïó òâàðèí, ÿê³ íà ôîí³ îï³êó
øê³ðè îòðèìóâàëè 0,9 % ðîç÷èí NaCl.

Ó ãðóï³ òâàðèí ç îï³êîâîþ òðàâìîþ øê³ðè, ÿêèì ââî-
äèëè 0,9 % ðîç÷èí NaCl, âèÿâëåíå (òàáë. 2) ïðîãðåñóþ÷å
çá³ëüøåííÿ ïîêàçíèêà ëåòàëüíîñò³ â³ä 5% ÷åðåç 1-ó äîáó
äî 11% ó ïðîì³æêó â³ä 4-¿ äî 7-¿ äîáè ç íàñòóïíèì ïîñòó-
ïîâèì çìåíøåííÿì âåëè÷èíè äàíîãî ïîêàçíèêà äî 3% ó
ïðîì³æêó â³ä 22-¿ äî 30-¿ äîáè ï³ñëÿ îï³êó øê³ðè. Çàãàëü-
íèé ïîêàçíèê ëåòàëüíîñò³ â ãðóï³ ùóð³â ñàìö³â, ÿêèì ï³ñëÿ
îï³êó øê³ðè ââîäèëè 0,9% ðîç÷èí NaCl ñêëàâ 43,5%. Îêðå-
ìà ë³êóâàëüíà êóðñîâà òåðàï³ÿ ùóð³â ç îï³êîâîþ òðàâìîþ
øê³ðè ðîç÷èíîì HAES-LX-5% ïîä³áíî äî òàêî¿  ëàêòîïðî-
òå¿íîì ç ñîðá³òîëîì ñóòòºâî ïåðåøêîäæàëà çàãèáåë³ òâà-
ðèí óïðîäîâæ óñüîãî ñïîñòåðåæåííÿ.

×åðåç 1, 3, 7, 14, 21 ³ 30 äîáó ï³ñëÿ îï³êó çä³éñíþâàëè
çàá³ð ôðàãìåíò³â àäåíîã³ïîô³çà, íàäíèðêîâî¿ çàëîçè, òè-
ìóñà äëÿ óëüòðàñòðóêòóðíîãî òà ñâ³òëîì³êðîñêîï³÷íîãî
äîñë³äæåííÿ (ï³ä ò³îïåíòàëîì íàòð³þ â äîç³ 60 ìã/êã). Ó
òâàðèí ï³ñëÿ äåêàï³òàö³¿ ðîáèëè ðîçòèí ïîðîæíèíè ÷åðå-
ïà, ÷åðåâíî¿ òà ãðóäíî¿ ïîðîæíèíè ³ âèð³çàëè çà äîïîìî-
ãîþ ëåçà íåâåëèê³ øìàòî÷êè îðãàí³â.  Äëÿ åëåêòðîííîì³ê-
ðîñêîï³÷íîãî äîñë³äæåííÿ ôðàãìåíòè òêàíèí îðãàí³â
ô³êñóâàëè 2,5% ðîç÷èíîì ãëþòàðîâîãî àëüäåã³äó íà ôîñ-
ôàòíîìó áóôåð³ ç äîô³êñàö³ºþ ó 1% çàáóôåðîíîìó ðîç-
÷èí³ ÷îòèðüîõîêèñó îñì³þ. Çíåâîäíþâàííÿ ïðîâîäèëè  ó
ñïèðòàõ çðîñòàþ÷î¿ êîíöåíòðàö³¿ (70%, 80%, 90%, 100%)
òà àöåòîí³. Ïðîñî÷óâàëè òà çàëèâàëè ó ñóì³ø åïîí-àðàë-
äèò, çã³äíî çàãàëüíîïðèéíÿò³é ìåòîäèö³. Äëÿ ïðèö³ëüíî¿
îð³ºíòàö³¿ íàï³âòîíê³ çð³çè çàáàðâëþâàëè òîëó¿äèíîâèì
ñèí³ì, ï³ñëÿ ÷îãî íà óëüòðàòîì³ LKB III (Øâåö³ÿ) òà Reihart
(Àâñòð³ÿ) âèãîòîâëÿëè óëüòðàòîíê³ çð³çè. Êîíòðàñòóâàííÿ
ïðîâîäèëè 2% ðîç÷èíîì óðàí³ëàöåòàòó òà öèòðàòîì
ñâèíöþ. Ïðåïàðàòè äîñë³äæóâàëè òà ôîòîãðàôóâàëè ï³ä
åëåêòðîííèì ì³êðîñêîïîì Tescan Mira 3 LMU (×åõ³ÿ) òà
ÏÅÌ-125Ê ïðè çá³ëüøåííÿõ â 6–70 òèñÿ÷. Äëÿ ñâ³òëîîï-
òè÷íîãî äîñë³äæåííÿ ôðàãìåíòè òêàíèí ï³ñëÿ ñòàíäàðò-
íî¿ ìåòîäèêè ô³êñàö³¿ òà çàëèâêè â ïàðàô³í ã³ñòîëîã³÷í³

Òàáëèöÿ 2.
Âïëèâ ôàðìàêîòåðàï³¿ 0,9% ðîç÷èíîì NaCl, ëàêòîïðîòå¿íîì-Ñ òà HAES-LX-5%

íà ïîêàçíèêè ëåòàëüíîñò³ ùóð³â ç îï³êîâîþ òðàâìîþ øê³ðè

Ïðèì³òêè:
1. * – äîñòîâ³ðíà ð³çíèöÿ â³äíîñíî êîíòðîëþ (îï³ê + 0,9 % NaCl);
2. # – òåíäåíö³ÿ ð³çíèö³ â³äíîñíî êîíòðîëþ (îï³ê + 0,9 % NaCl).

Òàáëèöÿ 1.
Ëåòàëüí³ñòü ùóð³â ï³ñëÿ îï³êîâî¿ òðàâìè øê³ðè áåç ââåäåííÿ áóäü-ÿêèõ ôàðìàêîëîã³÷íèõ ðîç÷èí³â
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çð³çè ïðîôàðáîâóâàëè ìåòîäîì ãåìàòîêñèë³í-ï³êðî-
ôóêñ³í, ãåìàòîêñèë³í-åîçèí. Ìîðôîìåòðè÷íå äîñë³äæåí-
íÿ áóëî ïðîâåäåíî ³ç âèêîðèñòàííÿ ì³êðîñêîïó Olympus
BX51 (ßïîí³ÿ). Îòðèìàí³ ðåçóëüòàòè äîñë³äæåííÿ ñòàòèñ-
òè÷íî îáðîáëÿëè ç âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà.

Åêñïåðèìåíò áóâ çä³éñíåíèé íà áàç³ Íàóêîâî-äîñë³äíî-
ãî öåíòðó (äèðåêòîð – ïðîôåñîð ².Â. Ãóíàñ) Â³ííèöüêîãî
íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Ì.².Ïèðîãî-
âà. Åëåêòðîííîì³êðîñêîï³÷íå äîñë³äæåííÿ âèêîíàíî íà áàç³
â³ää³ëó åëåêòðîííî¿ ì³êðîñêîï³¿ (íàóêîâèé êåð³âíèê – ïðîôå-
ñîð Ë.Î. Ñòå÷åíêî) ²íñòèòóòó ïðîáëåì ïàòîëîã³¿ Íàö³îíàëü-
íîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Î.Î. Áîãîìîëüöÿ.

Ðåçóëüòàòè äîñë³äæåíü. Ïðè ã³ñòîëîã³÷íîìó òà åëåê-
ðîííîì³êðîñêîï³÷íîìó äîñë³äæåíí³ âñòàíîâëåíî íåñïå-
öèô³÷í³ äåñòðóêòèâí³ çì³íè ïàðåíõ³ìè òà ñòðîìàëüíèõ
åëåìåíò³â àäåíîã³ïîô³çà ³ íàäíèðêîâî¿ çàëîçè. Â òàáë. 3 ³ 4
ïðåäñòàâëåíî çì³íè ìîðôîìåòðè÷íèõ ïàðëàìåíò³â åíäîê-
ðèíîöèò³â ³ ãåìîêàï³ëÿð³â äîñë³äæóâàíèõ íåéðîåíäîêðèí-
íèõ çàëîç. Îïèñóþ÷è ã³ñòîëîã³÷í³ ïîðóøåííÿ âñòàíîâëå-
íî ñòàä³éí³ñòü ðîçâèòêó ñèñòåìíèõ çì³í îðãàí³çìó ï³ñëÿ
òåðì³÷íî¿ òðàâìè: 1-3 äîáà – ì³êðîöèðêóëÿòîðí³ ðîçëàäè
³ ³í³ö³àö³ÿ äèñòðîô³÷íèõ çì³í; 7-14 äîáà – ïðîãðåñóâàííÿ
³ ñòàá³ë³çàö³ÿ äèñòðîô³÷íèõ çì³í; 21-30 äîáà – àêòèâàö³ÿ
â³äíîâíèõ ïðîöåñ³â òà ãåìîäèíàì³êè.

Ïðè àíàë³ç³ çì³í àäåíîã³ïîô³çà ñïîñòåð³ãàëèñü ð³çêà
äèëàòàö³ÿ òà êðîâîíàïîâíåííÿ ãåìîêàï³ëÿð³â âæå íà ïåð-
øó äîáó ñïîñòåðåæåííÿ, îäíàê ïåðèâàñêóëÿðíîãî íàáðÿ-
êó, ä³àïåäåçó ôîðìåíèõ åëåìåíò³â êðîâ³ òà ëåéêîöèòàðíî-
ãî ³íô³ëüòðàòó íå â³äì³÷åíî. Ñåðåäíÿ ïëîùà ïîïåðå÷íîãî
ïåðåð³çó ãåìîêàï³ëÿð³â àäåíîã³ïîô³çà íà 1-3 äîáó ï³ñëÿ

îï³êó çá³ëüøèëàñü íà 60% ³ 180% ïîð³âíÿíî ³ç êîíòðîëåì
(p<0,001). Çàãàëüíèì ïðîÿâîì óëüòðàñòðóêòóðíèõ ïîðó-
øåíü º íàáðÿê öèñòåðí åíäîïëàçìàòè÷íî¿ ñ³òêè, íàáðÿê
ìàòðèêñó ì³òîõîíäð³é ³ êðèñòîë³ç, êàï³îï³êíîç òà ðåäóêö³ÿ
îðãàíåë. Çá³ëüøåííÿ ðîçì³ð³â ì³òîõîíäð³¿ íà 1 äîáó ïîÿñ-
íþºòüñÿ ÷àñòêîâîþ ôóíêö³îíàëüíîþ ã³ïåðòðîô³ºþ îðãà-
íåë, ïðîòå ãîëîâíîþ ïðè÷èíîþ º íàáðÿê ìàòðèêñó ì³òî-
õîíäð³é, ùî ð³çêî âèðàæåíèé íà 3 äîáó äîñë³äó ³
ðåºñòðóºòüñÿ âïðîäîâæ âñüîãî òåðì³íó ñïîñòåðåæåííÿ.
Öå, â ñâîþ ÷åðãó, àñîö³éîâàíî ³ç äåñòðóêö³ºþ îðãàíåë âà-
êóîëÿðíî¿ ñèñòåìè, ðåçóëüòàòîì ÷îãî º ð³çêå çá³ëüøåííÿ
àòèïîâèõ ïîë³ìîðôíèõ âåçèêóë â öèòîïëàçì³ óøêîäæåíèõ
ñîìàòîòðîï³â òà òèðåîòðîï³â (ðèñ. 1). Êðèòè÷íà âàêóîë³-
çàö³ÿ öèòîïëàçìè êë³òèí àäåíîã³ïîô³çà ïðèçâåëà äî ¿õ äåñ-
òðóêö³¿ ³ íåêðîçó. Îäíî÷àñíî ç öèì â³äì³÷åíî àïîïòè÷íî
çì³íåí³ ñîìàòîòðîïè. Òèðîòðîïè ³ êîðòèêîòðîïè õàðàêòå-
ðèçóþòüñÿ çìåíøåííÿì ê³ëüêîñò³ ñåêðåòîðíèõ ãðàíóë òà
ð³çêîþ âàêóîë³çàö³ºþ îðãàíåë. Óëüòðàñòðóêòóðà ³íøèõ
õðîìîô³ëüíèõ êë³òèí (ãîíàäîòðîï³â, òèðåîòðîï³â, êîðòè-
êîòðîï³â) òà õðîìîôîáíèõ êë³òèí òàêîæ ïåðåáóâàº â äèñò-
ðîô³÷íèõ ïðîöåñàõ.

Íà 7-21 äîáó â àäåíîã³ïîô³ç³ âñòàíîâëåíî òðîìáîç
ãåìîêàï³ëÿð³â (ðèñ. 2), ïðîñâ³ò ÿêèõ çá³ëüøèâñÿ íà 90–100%
³ ìàéæå íå çì³íþâàâñÿ äî 30 äîáè ñïîñòåðåæåííÿ. Â ïî-
ð³âíÿíí³ ç ïîïåðåäí³ì ïåð³îä ñïîñòåðåæåííÿ, â áàãàòüîõ
åíäîêðèíîöèòàõ ñïîñòåð³ãàëîñü ñóòòºâå çìåíøåííÿ
ê³ëüêîñò³ òà ðîçïîä³ëó ñåêðåòîðíèõ ãðàíóë. Îñîáëèâî âèðà-
æåíó äåãðàíóëÿö³þ â³äì³÷åíî ó òèðåîòðîïàõ ³ êîðòèêîòðî-
ïàõ. Ïðè öüîìó åë³ì³íàö³ÿ äèñòðîô³÷íèõ åíäîêðèíîöèò³â
íà 14-30 äîáó â³äáóâàºòüñÿ çà ðàõóíîê àïîïòîçó ³ àóòîôàã³¿.

Òàáëèöÿ 3.
Çì³íè ïðîñâ³òó (ìêì2) ãåìîêàï³ëÿð³â àäåíîã³ïîô³çà ³ íàäíèðêîâî¿ çàëîçè ùóð³â ïðè îï³êîâ³é òðàâì³

Óìîâí³ ïîçíà÷åííÿ: * – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïîêàçíèê³â êîíòðîëüíî¿ (³íòàêòíî¿) ãðóïè ùóð³â (p<0,05); ** – äîñòîâ³ðíî
ïîð³âíÿíî ³ç ïîïåðåäí³ì òåðì³íîì ñïîñòåðåæåííÿ (p<0,05).

Òàáëèöÿ 4.
Ìîðôîìåòðè÷í³ ïàðàìåòðè êë³òèí àäåíîã³ïîô³çà ³ íàäíèðêîâî¿ çàëîçè ùóð³â ïðè îï³êîâ³é òðàâì³

Óìîâí³ ïîçíà÷åííÿ: * – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïîêàçíèê³â êîíòðîëüíî¿ (³íòàêòíî¿) ãðóïè ùóð³â (p<0,05); ** – äîñòîâ³ðíî
ïîð³âíÿíî ³ç ïîïåðåäí³ì òåðì³íîì ñïîñòåðåæåííÿ (p<0,05).
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Ñë³ä çàçíà÷èòè, ùî ðîçâèòîê ìîðôîëîã³÷íèõ çì³í â íàä-
íèðêîâ³é çàëîç³ ùóð³â ï³ñëÿ îï³êó íå êîðåëþº ç ñåêðåòîð-
íîþ àêòèâí³ñòþ êîðòèêîòðîï³â àäåíîã³ïîô³çà ³ îáóìîâëåí³
ðå´³îíàðíèìè äèñöèðêóëÿòîðíèìè ïîðóøåííÿìè. Ïðîâå-
äåí³ åëåêòðîííî-ì³êðîñêîï³÷í³ äîñë³äæåííÿ íàäíèðêîâèõ
çàëîç òâàðèí ï³ñëÿ òåðì³÷íî¿ òðàâìè øê³ðè çà óìîâ çàñòî-
ñóâàííÿ  ðîç÷èíó NaCl ÷åðåç 1 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè
âñòàíîâèëè, ùî äëÿ ñòðóêòóðíèõ êîìïîíåíò³â ê³ðêîâî¿ ðå-
÷îâèíè õàðàêòåðíà ïî÷àòêîâà ¿õ ðåîðãàí³çàö³ÿ, ùî õàðàêòå-
ðèçóº ðåàêòèâí³ çì³íè îðãàíó íà ïîøêîäæóþ÷èé ôàêòîð.
Ïåðø çà âñå ñïîñòåð³ãàºòüñÿ ïåðåáóäîâà êðîâîíîñíèõ êàï³-
ëÿð³â. Çá³ëüøåííÿ ïðîñâ³ò³â ì³êðîñóäèí ñóïðîâîäæóºòüñÿ
¿õ êðîâîíàïîâíåííÿì. Äîâãàñòî¿ ôîðìè ÿäðà åíäîòåë³î-
öèò³â âèãëÿäàþòü çá³ëüøåíèìè, ÿäåðíà îáîëîíêà ìàº ÷³òê³
êîíòóðè ìåìáðàí, óòâîðþº ïîîäèíîê³ ³íâàã³íàö³¿. Â êàð³î-
ïëàçì³ ïåðåâàæàº åóõðîìàòèí, ãðóäêè ãåòåðîõðîìàòèíó
ëîêàë³çîâàí³ ïåðåâàæíî á³ëÿ êàð³îëåìè. Öèòîïëàçìàòè÷í³
ä³ëÿíêè åíäîòåë³îöèò³â äîáðå ôåíåñòðîâàí³, à ïàðàíóêëåàð-
íî ó ïîòîâùåíèõ ä³ëÿíêàõ öèòîïëàçìè âèÿâëÿþòüñÿ ã³ïåðò-
ðîôîâàí³ ì³òîõîíäð³¿, íåïðîòÿæí³ êàíàëüöÿ åíäî-
ïëàçìàòè÷íî¿ ñ³òêè òà ï³íîöèòîçí³ ïóõèðö³. Áàçàëüíà
ìåìáðàíà ãåìîêàï³ëÿð³â íåð³âíîì³ðíî ïîòîâùåíà, íàÿâ-
íèé ïîì³ðíèé ïåðèâàñêóëÿðíèé íàáðÿê (ðèñ. 3).

Îçíàê ïåðèöåëþëÿðíîãî òà ïåðèâàñêóëÿðíîãî íàáðÿ-
êó â ê³ðêîâ³é ³ ìîçêîâ³é ðå÷îâèí³ íàäíèðêîâèõ çàëîç íå
â³äì³÷åíî. Âèÿâëåí³ óëüòðàñòðóêòóðí³ çì³íè ãåìîêàï³-
ëÿð³â ê³ðêîâî¿ ðå÷îâèíè íàäíèðêîâèõ çàëîç ñâ³ä÷àòü ïðî
çðîñòàííÿ òðàíñêàï³ëÿðíîãî îáì³íó ÿê â³äïîâ³äü íà ñòðå-
ñîðíèé òåðì³÷íèé ôàêòîð.

Â öåé òåðì³í äîñë³äó ñóáì³êðîñêîï³÷íî òàêîæ ñïîñòåð³-
ãàþòüñÿ ðåàêòèâí³ çì³íè àäðåíîêîðòèêîöèò³â êëóáî÷êîâî¿
çîíè.  ̄ õ ÿäðà âèãëÿäàþòü çá³ëüøåíèìè, çáåð³ãàþòü îêðóãëó
ôîðìó, ïðîòå êîíòóðè ÿäåðíèõ ìåìáðàí ñòàþòü äåùî íå-
ð³âíèìè òà çá³ëüøóºòüñÿ ïåðèíóêëåàðíèé ïðîñò³ð. Â êàð³î-
ïëàçì³ ïåðåâàæàº åóõðîìàòèí, îñì³îô³ëüí³ ñêóï÷åííÿ ãå-
òåðîõðîìàòèíó â³äì³÷àþòüñÿ ïåðåâàæíî á³ëÿ êàð³îëåìè. Ó
öèòîïëàçì³ âèÿâëÿþòüñÿ ïîòîâùåí³ êàíàëüö³ òà ïóõèðö³
åíäîïëàçìàòè÷íî¿ ñ³òêè, à òàêîæ öèñòåðíè êîìïëåêñó
Ãîëüäæ³. ×àñòèíà ì³òîõîíäð³é ã³ïåðòðîôîâàíà, â ³íøèõ
ñïîñòåð³ãàºòüñÿ ïîøêîäæåííÿ êðèñò òà ãîìîãåí³çàö³ÿ
ìàòðèêñó. Ë³ï³äíèõ âêëþ÷åíü íåáàãàòî, îêðåì³ ìàþòü
çá³ëüøåí³ ðîçì³ðè, íàÿâíèé ¿õ ã³äðîë³ç (ðèñ. 4). Òàêèé óëüò-
ðàñòðóêòóðíèé ñòàí àäðåíîêîðòèêîöèò³â êëóáî÷êîâî¿ çîíè
ñâ³ä÷èòü ïðî àêòèâàö³þ ¿õ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ó

Ðèñ. 1. Äèñòðîô³÷íî çì³íåíèé òèðåîòðîï àäåíîã³ïîô³çà ùóðà
÷åðåç 7 ä³á ï³ñëÿ îï³êó. Ïåðèíóêëåàðíèé íàáðÿê, ðåäóêö³ÿ

îðãàíåë. Óìîâí³ ïîçíà÷åííÿ: 1 – ÿäðî;  ì³òîõîíäð³¿;
 åíäîïëàçìàòè÷íà ñ³òêà. Åëåêòðîíîãðàìà. Çá. 52000.

Ðèñ. 3. Ñóáì³êðîñêîï³÷í³ çì³íè ãåìîêàï³ëÿðà êëóáî÷êîâî¿ çîíè
íàäíèðêîâî¿ çàëîçè òâàðèíè ÷åðåç  1 äîáó ï³ñëÿ îï³êîâî¿

òðàâìè ïðè ââåäåíí³ ðîç÷èíó NaCl. Ïðîñâ³ò ãåìîêàï³ëÿðà
ç åðèòðîöèòàìè (1), öèòîïëàçìà (2) òà ÿäðî (3)
åíäîòåë³îöèòà, áàçàëüíà ìåìáðàíà (4).  õ 8 000.

Ðèñ. 2. Òðîìáîç ãåìîêàï³ëÿðà àäåíîã³ïîô³çà ùóðà íà 21 äîáó
ï³ñëÿ îï³êó. Ïåðèâàñêóëÿðí³ ñîìàòîòðîïè áåç îçíàê ð³çêèõ
ïàòîëîã³÷íèõ çì³í, çóñòð³÷àþòüñÿ ëèøå îêðåì³ îðãàíåëè

ç îçíàêàìè íàáðÿêó. Óìîâí³ ïîçíà÷åííÿ: 1 – íåóøêîäæåíèé
ñîìàòîòðîï; 2 – åðèòðîöèò; 3 – òðîìáîöèò;  íàáðÿê

îðãàíåë;  åíäîòåë³é. Åëåêòðîíîãðàìà. Çá. 10000.

Ðèñ. 4. Óëüòðàñòðóêòóðíèé ñòàí åíäîêðèíîöèòà
êëóáî÷êîâî¿ çîíè íàäíèðêîâî¿ çàëîçè òâàðèíè ÷åðåç 1 äîáó

ï³ñëÿ îï³êîâî¿ òðàâìè ïðè ââåäåíí³ 0,9 % ðîç÷èíó NaCl.
ßäðî (1), öèòîïëàçìà (2), ã³ïåðòðîôîâàíà ì³òîõîíäð³ÿ (3),

ë³ï³äíå âêëþ÷åííÿ (4). õ 12 000.
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â³äïîâ³äü íà ïîðóøåííÿ âîäíîñîëüîâîãî òà ì³íåðàëüíîãî
îáì³íó ï³ñëÿ òåðì³÷íî¿ òðàâìè. Åëåêòðîííîì³êðîñêîï³÷í³
äîñë³äæåííÿ àäðåíîêîðòèêîöèò³â ïó÷êîâî¿ çîíè  ïîêàçàëè,
ùî â ñòàä³¿ îï³êîâîãî øîêó â³äáóâàþòüñÿ ðåàêòèâí³ çì³íè
á³ëüøîñò³ åíäîêðèíîöèò³â. Âñòàíîâëåíà ñóáì³êðîñêîï³÷íî
ðåîðãàí³çàö³ÿ êîðòèêîöèò³â ïó÷êîâî¿ çîíè ê³ðêîâî¿ ðå÷îâè-
íè íàäíèðêîâèõ çàëîç õàðàêòåðèçóº çðîñòàííÿ ¿õ ôóíêö³î-
íàëüíî¿ àêòèâíîñò³ ó â³äïîâ³äü íà òåðì³÷íèé ôàêòîð, ùî
íîñèòü ñòðåñîðíèé õàðàêòåð.

Íà 3 äîáó ï³ñëÿ îï³êó â ïðîñâ³ò³ ãåìîêàï³ëÿðàõ â³äì³÷åíî
ïðîäóêòè íåêðîçó êë³òèí, ùî ñâ³ä÷èòü ïðî ðîçâèòîê äèñòðî-
ô³÷íèõ çì³í òà ïîðóøåííÿ ö³ë³ñíîñò³ ã³ñòîãåìàòè÷íèõ
áàð’ºð³â â îðãàíàõ. Íàâêîëî óðàæåíèõ ³ ñòàçîâàíèõ êðîâî-
íîñíèõ ñóäèí âñòàíîâëåíî íàáðÿêîì òà ðåäóêö³ºþ îðãàíåë
àäðåíîêîðòèêîöèò³â òà åï³íåôðîöèò³â. Ïðîñâ³ò ãåìîêàï³-
ëÿð³â çá³ëüøèâñÿ ê³ðêîâî¿ ðå÷îâèíè íà 20%, à ñèíóñî¿äíèõ
âåíóë ìîçêîâî¿ ðå÷îâèíè – ìàéæå íà 517% (p<0,001).

Â ïåð³îä 7-14 äîáè ñïîñòåðåæåííÿ âñòàíîâëåíî ñòàá³ë³-
çàö³þ òåìïó ðîçâèòêó äåñòðóêòèâíèõ ïðîöåñ³â â íàäíèð-
êîâ³é çàëîç³. Á³ëüø³ñòü ãåìîêàï³ëÿð³â (çá³ëüøåííÿ ïðîñâ³ò
íà 80%) ³ ñèíóñî¿äíèõ âåíóë (çá³ëüøåííÿ ïðîñâ³ò íà 607%)

áóëè ñòàçîâàíèìè ç îçíàêàìè òðîìáîçó ³ ãåìîêîíöåíò-
ðàö³¿ (p<0,001). Íà òë³ ðîçëàä³â ðåã³îíàðíî¿ ãåìîäèíàì³êè
â³äì³÷åíî íåêðîç ³ àïîïòîç àäðåíîêîðòèêîöèò³â, åï³íåô-
ðîöèò³â ³ íîðåï³íåôðîöèò³â ìîçêîâî¿ ðå÷îâèíè íàäíèð-
êîâèõ çàëîç (ðèñ. 5, 6, 7, 8), ùî çíàéøëî ñâîº â³äîáðàæåííÿ
â çá³ëüøåíí³ ïëîù³ ÿäåð ³ ñîìè êë³òèí (òàáë. 2).

Íà 21-30 äîáó ï³ñëÿ ï³ñëÿ îï³êó ñòðóêòóðí³ çì³íè äîñÿã-
ëè òîòàëüíîãî õàðàêòåðó, äåðèâàòè íåêðîòèçîâàíèõ êë³òèí
ïîòðàïëÿþòü â êðîâîò³ê êð³çü ñòðóêòóðíî óøêîäæåí³ ãåìî-
êàï³ëÿðè, äåÿê³ ç íèõ òàêîæ ïåðåáóâàþòü â ñòàí³ àíã³îíåêðî-
çó. Ñò³íêà ãåìîêàï³ëÿðà âòðà÷àº ö³ë³ñí³ñòü, ùî ï³äòâåðä-
æóºòüñÿ ëîêàëüíèì â³äøàðóâàííÿ åíäîòåë³þ â³ä áàçàëüíî¿
ìåìáðàíè òà ä³àïåäåçîì åðèòðîöèò³â â ïåðèâàñêóëÿðíèé
ïðîñò³ð òà ïàðåíõ³ìó çàëîçè. Â îêðåìèõ çîíàõ ê³ðêîâî¿ ðå-
÷îâèíè âñòàíîâëåíî âîãíèùà êðîâîâèëèâó çà òèïîì ãåìî-
ðàã³÷íîãî ïðîñî÷óâàííÿ. Êðîâîâèëèâè ñïîñòåð³ãàëèñü ãî-
ëîâíèì ÷èíîì â ñóáãåðì³íàòèâí³é òà ð³äøå â ñ³ò÷àñò³é çîí³
ê³ðêîâî¿ ðå÷îâèíè íàäíèðêîâèõ çàëîç (ðèñ. 9). Ïðè öüîìó
ÿâèù äèñëîêàö³¿ êë³òèííèõ óòâîðåíü ñòðóêòóðíî-ôóíêö³î-
íàëüíèõ çîí ê³ðêîâî¿ ðå÷îâèíè íå â³äì³÷åíî, ïîðóøåííÿ
ö³ë³ñíîñò³ êàïñóëè çàëîçè àáî ïðîÿâ³â ëåéêîöèòàðíîãî

Ðèñ. 8. Çì³íè ì³êðîöèðêóëÿö³¿ â ìîçêîâ³é ðå÷îâèí³ íàäíèðêîâî¿
çàëîçè íà 21 äîáó ùóðà ï³ñëÿ îï³êó. Äèñòðîô³÷í³ çì³íè åíäîòåë³þ

ãåìîêàï³ëÿðà, çì³íè ïëàçìè êðîâ³, ä³àïåäåç åðèòðîöèò³â
â õðîìîô³ëüíó òêàíèíó. Óìîâí³ ïîçíà÷åííÿ: 1 – ïðîñâ³ò
ãåìîêàï³ëÿðà; 2 – ÿäðî åíäîòåë³îöèòà; 3 – ôðàãìåíòè

íåêðîçó êë³òèí â ïëàçì³ êðîâ³; 4 – åðèòðîöèòè;
5 – åï³íåôðîöèò. Åëåêòðîíîãðàìà. Çá. 19800.

Ðèñ. 6. Íàäíèðêîâà çàëîçà ùóð³â íà 7 äîáó ï³ñëÿ îï³êó
³ ââåäåííÿ ô³ç³îëîã³÷íîãî ðîç÷èíó.

Ïîðóøåíà ã³ñòîàðõ³òåêòîí³êà ³ íåêðîç ê³ðêîâî¿ ðå÷îâèíè.
Ãåìàòîêñèë³í-ï³êðîôóêñèí. Îá. 10, îê. 20.

Ðèñ. 5. Íàáðÿê ïåðèâàñêóëÿðíèõ åíäîêðèíîöèò³â ê³ðêîâî¿
ðå÷îâèíè íàäíèðêîâî¿ çàëîçè ùóðà íà 3 äîáó ï³ñëÿ îï³êó.

Ïîðóøåííÿ ñò³íêè ãåìîêàï³ëÿðà, â ïðîñâ³ò³ ðåºñòðóþòüñÿ
ñòàç ôîðìåíèõ åëåìåíò³â. Äåñòðóêö³ÿ îðãàíåë

â åíäîêðèíîöèòàõ, ¿õ äåãðàíóëÿö³ÿ. Óìîâí³ ïîçíà÷åííÿ:
1 – ë³ï³äí³ ãðàíóëè; 2 – ì³òîõîíäð³¿; 3 – ïðîñâ³ò ãåìîêàï³ëÿðà;

4 – ÿäðî åíäîêðèíîöèòà; 5 – åðèòðîöèò; 6 – òðîìáîöèò;
 íàáðÿê öèòîïëàçìè. Åëåêòðîíîãðàìà. Çá. 8200.

Ðèñ. 7. Íàäíèðêîâà çàëîçà ùóð³â íà 30 äîáó ï³ñëÿ îï³êó.
Ñïîëó÷íîòêàíèííà îðãàí³çàö³ÿ, ãåìîðàã³÷íå ïðîñî÷óâàííÿ
ñóáãåðì³íàòèâíî¿ çîíè, îêðåì³ äèñòðîô³÷í³ çì³íè ê³ðêîâî¿
ðå÷îâèíè. Óìîâí³ ïîçíà÷åííÿ:  êðîâîâèëèâ; 

ÿâèùå ñïîëó÷íîòêàíèííî¿ îðãàí³çàö³¿; 1 – êëóáî÷êîâà çîíà;
2 – ïó÷êîâà çîíà. Ãåìàòîêñèë³í-ï³êðîôóêñèí. Îá. 10, îê. 20.



15

THEORETICAL MEDICINE / ÒÅÎÐÅÒÈ×ÍÀ ÌÅÄÈÖÈÍÀ

¹ 1 (86) • 2015 Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë

³íô³ëüòðàòó òàêîæ íå ñïîñòåð³ãàëèñü. Òàê³ ïîðóøåííÿ ìî-
æóòü ñâ³ä÷èòè ïðî âîãíèùåâå óðàæåííÿ ö³ë³ñíîñò³ îêðåìèõ
ãåìîêàï³ëÿð³â, ñàìå â ïåð³îä 21-30 äîáè, ùî ï³äòâåðäæóºòü-
ñÿ â³äñóòí³ñòþ ÿâèùà ãåìîë³çó. Â ñóáãåðì³íàòèâí³é çîí³
ê³ðêîâî¿ ðå÷îâèíè íàäíèðêîâî¿ çàëîçè òàêîæ âñòàíîâëåíî
ÿâèùå îðãàí³çàö³¿, ùî ìîðôîëîã³÷íî ìîæíà îõàðàêòåðèçó-
âàòè ó âèãëÿä³ çá³ëüøåííÿ ù³ëüíîñò³ ñòðîìàëüíèõ åëåìåíò³â
³ àäðåíîêîðòèêîöèò³â çàëîçè. Ñòðóêòóðíà ö³ë³ñí³ñòü ê³ðêîâî¿
ðå÷îâèíè â³äíîâëþºòüñÿ çà ðàõóíîê ïðîë³ôåðàòèâíèõ ïðî-
öåñ³â. Ïðîòå íàâ³òü ÷åðåç 30 ä³á ï³ñëÿ îï³êó ñòðóêòóðíî-
ôóíêö³îíàëüí³ åëåìåíòè íåðâîâî¿ ñèñòåìè â íàäíèðêîâ³é
çàëîç³ íå â³äíîâëþþòüñÿ. Çîêðåìà, íåóøêîäæåí³ ì³ºë³íîâ³
òà áåçì³ºë³íîâ³ íåðâîâ³ âîëîêíà â³äì³÷åíî ëèøå â ìîçêîâ³é
ðå÷îâèí³ êîíòðîëüíî¿ ãðóïè ùóð³â (ðèñ. 10). Ïðè îï³êîâ³é
òðàâì³ âñòàíîâëåíî äåñòðóêòèâí³ çì³íè, ùî óëüòðàñòðóê-
òóðíî ðåºñòðóþòüñÿ ó âèãëÿä³ äåçîðãàí³çàö³¿ îñüîâîãî öè-
ë³íäðà, â³äøàðóâàííÿ ³ íàáðÿêó ì³ºë³íîâî¿ îáîëîíêè, ùî
î÷åâèäíî ïîâ’ÿçàíî ³ç ðîçâèòêîì òðîô³÷íèõ ïîðóøåíü.

Âèñíîâêè. Â íàøîìó äîñë³äæåíí³ ìè àíàë³çóâàëè ïå-
ðåá³ã ñòðóêòóðíèõ çì³í ã³ïîô³çàðíî-àäðåíàëîâî¿ ñèñòåìè
ïðè òåðì³÷í³é òðàâì³. Â ïàòîãåíåç³ îï³êîâî¿ õâîðîáè âèä³-
ëÿþòü òðè ïåð³îäè: îï³êîâèé øîê (ïåðøèé òèæäåíü îï³êó),
òîêñåì³ÿ (äî 21 äîáè), ñåïòèêîòîêñåì³ÿ (äî â³äíîâëåííÿ
óðàæåíèõ ïîêðèâ³â). ßê ñâ³ä÷àòü îòðèìàí³ íàìè ðåçóëüòà-
òè, åêñïåðèìåíòàëüíà ìîäåëü îï³êîâî¿ òðàâìè òàêîæ õà-
ðàêòåðèçóºòüñÿ ñòàä³éíèì ïåðåá³ãîì. Ïåðø³ ñ³ì ä³á õà-
ðàêòåðèçóþòüñÿ ïðîãðåñóâàííÿì äèñöèðêóëÿòîðíèõ çì³í
³ â³äïîâ³äíèõ äèñòðîô³÷íèõ ïîðóøåíü, ùî, ïî÷èíàþ÷è ç
14 äîáè, ñòàá³ë³çóþòüñÿ ³ íà 30 äîáó ïåðåõîäÿòü äî â³äíî-
âíèõ ïðîöåñ³â [9]. Ã³ñòîëîã³÷í³ ³ óëüòðàñòðóêòóðí³ ìåòîäè
îáìåæåí³ äîñë³äæåííÿì ñòðóêòóðíèõ çì³í â îðãàíàõ ³
îïîñåðåäêîâàíî ñâ³ä÷àòü ïðî ñåêðåòîðíó àêòèâí³ñòü àäå-
íîã³ïîô³çà ³ íàäíèðêîâî¿ çàëîçè. Îäíàê íàìè âñòàíîâëåíî
ð³çêó äåãðàíóëÿö³þ ñîìàòîòðîï³â ³ êîðòèêîòðîï³â àäåíîã³-
ïîô³çà â ãîñòðèé ïåð³îä îï³êîâî¿ òðàâìè, ùî éìîâ³ðíî
ïîâ’ÿçàíî ³ç àêòèâàö³ºþ ñòðåñîâî¿ ðåàêö³¿ ñèìïàòî-àäðå-
íàëîâî¿ ñèñòåìè (àäðåíåðã³÷íèõ íåéðîí³â ìîçêîâî¿ ðå÷î-
âèíè ³ àäðåíîêîðòèêîöèò³â) ³ â³äíîâíèõ ïðîöåñ³â â òåðì³÷íî
óðàæåíèõ òêàíèíàõ [24]. Ïðîòå àíàë³ç óëüòðàñòðóêòóðíèõ
çì³í íàäíèðêîâî¿ çàëîçè ñâ³ä÷èòü ïðî øâèäêèé ðîçâèòîê
äèñòðîô³÷íèõ ïðîöåñ³â íà òë³ ïîðóøåíü ñèñòåìíî¿ ³ ðåã³î-
íàðíî¿ ãåìîäèíàì³êè. ßê âæå çãàäóâàëîñü âèùå ñàìå öåé
ïàòîãåíåòè÷íèé ÷èííèê ëåæèòü â îñíîâ³ ñòðóêòóðíî-

ôóíêö³îíàëüíèõ ïîðóøåíü äîñë³äæóâàíî¿ íåéðîåíäîê-
ðèííî¿ ñèñòåìè.

Íà ñüîãîäí³øí³é äåíü â³äîìî äâ³ îñíîâí³ ïðè÷èíè ãå-
ìîäèíàì³÷íèõ ïîðóøåíü ïðè òåðì³÷íèõ îï³êàõ – ãåìîêîí-
öåíòðàö³ÿ ï³ñëÿ çíà÷íî¿ ïëàçìîâòðàòè ³ âàçîêîíñòðèêö³ÿ
âíàñë³äîê ð³çêîãî âèä³ëåííÿ êàòåõîëàì³í³â. Ð³çêà ã³ïåðêàòå-
õîëàì³íåì³ÿ ñïîñòåð³ãàºòüñÿ â ñòàä³¿ îï³êîâîãî øîêó ³ äåùî
çíèæóºòüñÿ ïî çàê³í÷åíí³ ãîñòðîãî ïåð³îäó îï³êîâî¿ õâîðî-
áè, àëå çíîâó çðîñòàº â ïåð³îä ñåïòèêîòîêñåì³¿ [10, 11]. Ñèñ-
òåìí³ ðåàêö³¿ àäðåíàë³íó, ùî ïðîÿâëÿþòüñÿ ó âèãëÿä³ òàõ³-
êàðä³¿, çá³ëüøåííÿ ñèñòîë³÷íîãî àðòåð³àëüíîãî òèñêó,
çá³ëüøåííÿ ñïîæèâàííÿ êèñíþ é ïîñèëåííÿì òåïëîïðî-
äóêö³¿ [6], ñóïðîâîäæóþòü âñ³ ñòàä³¿ îï³êîâî¿ õâîðîáè ³ ïðè-
ãí³÷óþòüñÿ ëèøå ï³ñëÿ çàãîþâàííÿì îï³êîâî¿ ðàíè [12].
Íåãàòèâíèì íàñë³äêîì âàçîêîíñòðèêö³¿ º öèðêóëÿòîðíà
ã³ïîêñ³ÿ, ùî âèêëèêàº äèñòðîô³÷í³ çì³íè â îðãàíàõ, ïîë³îð-
ãàííó íåäîñòàòí³ñòü [13]. Òàêèì ÷èíîì, àäàïòàö³éí³ ðåàêö³¿
îðãàí³çìó íà ð³âí³ ã³ïîòàëàìî-ã³ïîô³çàðíî-àäðåíàëîâî¿ ³
ñèìïàòî-àäðåíàëîâî¿ ñèñòåìè ðåàë³çóþòüñÿ ÿê íà ì³ñöåâî-
ìó, òàê ³ ñèñòåìíîìó ð³âí³. Â ñâîþ ÷åðãó ÀÊÒÃ çä³éñíþº
ïîòóæíèé âïëèâ íà êîðó íàäíèðêîâèõ çàëîç, ùî ïðîäóêó-
þòü àëüäîñòåðîí, êîðòèçîë òà êîðòèêîñòåðîí ³ âïëèâàþòü
íà ñèñòåìó ðåãóëÿö³¿ âîäíî-åëåêòðîë³òíîãî áàëàíñó [5].

Êîðòèçîë ñòèìóëþº ïðîöåñè ãëþêîíåîãåíåçó, çá³ëüøó-
þ÷è ð³âåíü ñò³éêî¿ ³ òðèâàëî¿ ã³ïåðãë³êåì³¿ [14, 15]. Â ñâîþ
÷åðãó áîëüîâèé ñèíäðîì ³ çíèæåííÿ îá’ºìó êðîâ³ ÿê ôàê-
òîðè îï³êîâîãî ñòðåñó ï³äâèùóþòü ñåêðåö³þ àíòèä³óðåòè÷-
íîãî ãîðìîíó (ÀÄÃ) íåéðîã³ïîô³çîì. Âïëèâàþ÷è íà ïå÷³í-
êó, ÀÄÃ ñòèìóëþº ãë³êîãåíîë³ç ³ ãëþêîíåîãåíåç, ùî
ñïðè÷èíþº íåãàòèâíèé àçîòèñòèé áàëàíñ ï³ñëÿ îï³êó [16].

Ï³ä ÷àñ äîâãîòðèâàëîãî ïåð³îäó ðåêîíâàëåñöåíö³¿ ïðè
òÿæêèõ îï³êàõ â³äîì³ âèïàäêè äèñîö³àö³¿ ì³æ âèñîêèì
ð³âíåì êîðòèçîëó â ïëàçì³ ³ íèçüêèé ð³âí³ ÀÊÒÃ, ùî, íà
äóìêó àâòîð³â, ñâ³ä÷èòü ïðî àêòèâàö³þ ³íøèõ ìåõàí³çì³â
ðåãóëÿö³¿ ê³ðêîâî¿ ðå÷îâèíè íàäíèðêîâèõ çàëîç (çîêðåìà,
ä³¿ ïðîçàïàëüíèõ öèòîê³í³â) [17, 18, 19].

Ð³âåíü öèðêóëþþ÷îãî êîðòèêîñòåðîíó íå ò³ëüêè âèçíà-
÷àº ôîðìóâàííÿ ñòðåñîðíî¿ ðåàêö³¿ ïðè òåðì³÷íîìó îï³êó,
àëå ³ ïîâ’ÿçàíèé ç ôîðìóâàííÿì ³ìóííî¿ ðåàêö³¿ [14]. Âèñî-
êèé ð³âåíü êîðòèêîñòåðîíó òà êàòåõîëàì³í³â ï³ñëÿ îï³êó íå-
ãàòèâíî âïëèâàº íà ôóíêö³þ ìàêðîôàã³â ³ Ò-ë³ìôîöèò³â, ÿê
â³äîìî, ³íã³áóþ÷è ñèíòåç çíà÷íî¿ ê³ëüêîñò³ öèòîê³í³â, âêëþ-
÷àþ÷è êëàñ IL ³ TNF [20, 21, 22]. Â îêðåìèõ äîñë³äæåííÿõ

Ðèñ. 9. Íåóøêîäæåí³ ì³ºë³íîâ³ íåðâîâ³ âîëîêíà
òà íåéðîëåìîöèòè íàäíèðêîâî¿ çàëîçè ó ùóð³â êîíòðîëüíî¿

ãðóïè. Óìîâí³ ïîçíà÷åííÿ: 1 – ì³ºë³íîâ³ íåðâîâ³ âîëîêíà;
2 – ÿäðî àäðåíîêîðòèêîöèòà; 3 – áåçì³ºë³íîâ³ íåðâîâ³

âîëîêíà. Åëåêòðîíîãðàìà. Çá. 12000.

Ðèñ. 10. Äåñòðóêö³ÿ îñüîâîãî öèë³íäðà ³ ì³ºë³íîâî¿ îáîëîíêè
íåðâîâèõ âîëîêîí ìîçêîâî¿ ðå÷îâèíè íàäíèðêîâèõ çàëîç

ó ùóð³â ³ç îï³êîì. Åëåêòðîíîãðàìà. Çá. 36000.
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âñòàíîâëåíî, ùî âæå íà 1 äîáó ï³ñëÿ îï³êó â òèìîöèòàõ
â³äáóâàºòüñÿ çá³ëüøåííÿ ïðåçåíòóâàííÿ ðåöåïòîð³â äî ãëþ-
êîêîðòèêî¿ä³â òà ðîçâèòîê àïîïòîçó êë³òèí òèìóñó [23]. Ïðè
öüîìó âòðà÷àºòüñÿ ôóíêö³ÿ ðîçï³çíàâàííÿ àíòèãåí³â, ùî º
ïåðåäóìîâîþ ðîçâèòêó âòîðèííîãî ³ìóíîäåô³öèòó ³ ñåï-
ñèñó. Çðîçóì³ëî, ùî äëÿ â³äíîâëåííÿ ãåìîäèíàì³êè òà çìåí-
øåííÿ ðîçâèòêó ïîë³îðãàííî¿ íåäîñòàòíîñò³ íåîáõ³äí³ ïî-
äàëüø³ ñïåö³àëüí³ äîñë³äæåííÿ ç âèêîðèñòàííÿì ³íôóç³éíèõ
ôàðìàêîëîã³÷íèõ çàñîá³â, ùî â³äíîâëþþòü ðåîëîã³÷í³ âëàñ-
òèâîñò³ êðîâ³ òà ì³êðîöèðêóëÿö³þ, à ìîæëèâî ³ ðîçðîáêó
³ííîâàö³éíîãî ë³êàðñüêîãî çàñîáó.

Ðåöåíçåíò: ÷ëåí-êîð. ÍÀÌÍ Óêðà¿íè, ä.ìåä.í.,
ïðîôåñîð ×àéêîâñüêèé Þ.Á.
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Êîâàëü÷óê À.È., ×åðêàñîâ Â.Ã., Äçåâóëüñüêà È.Â.,
Òèòàðåíêî Â.Í., Ìàëèêîâ À.Â.
Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À. À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Ðåçþìå: íà ìîäåëè ýêñïåðèìåíòàëüíîãî ëîêàëüíîãî
òåðìè÷åñêîãî îæîãà èññëåäîâàëè ðåàêòèâíûå èçìåíå-
íèÿ ãèïîôèçàðíî-àäðåíàëîâîé ñèñòåìû êðûñ. Ïðè îæî-
ãå óñòàíîâëåíû íåñïåöèôè÷åñêèå äåñòðóêòèâíûå èçìå-
íåíèÿ ïàðåíõèìû è ñòðîìàëüíûõ ýëåìåíòîâ
àäåíîãèïîôèçà è íàäïî÷å÷íèêîâ. Íàðóøåíèÿ èìåþò ñòà-
äèéíûé õàðàêòåð ðàçâèòèÿ îðãàííîé äèñôóíêöèè: 1-3 ñóò-
êè - ìèêðîöèðêóëÿòîðíûå ðàññòðîéñòâà è èíèöèàöèÿ äèñ-
òðîôè÷åñêèõ èçìåíåíèé; 7-14 ñóòêè - ïðîãðåññèðîâàíèå è
ñòàáèëèçàöèÿ äèñòðîôè÷åñêèõ èçìåíåíèé; 21-30 ñóòêè –
àêòèâàöèÿ âîññòàíîâèòåëüíûõ ïðîöåññîâ è ãåìîäèíàìè-
êè. Â ïàòîãåíåçå îæîãîâîãî ïîðàæåíèÿ îðãàíîâ âåäóùåå
ìåñòî çàíèìàþò èçìåíåíèÿ ðåãèîíàðíîé ãåìîäèíàìèêè.
Íàðóøåíèå ìèêðîöèðêóëÿöèè âûçûâàþò èøåìè÷åñêîå
ïîðàæåíèå êëåòîê, ðàçâèòèå äèñòðîôè÷åñêèõ íàðóøåíèé,
à â ñëó÷àå êðèòè÷åñêîé ãèïîêñèè íåêðîç òêàíè îðãàíîâ.

Êëþ÷åâûå ñëîâà: îæîã, àäåíîãèïîôèç, íàäïî÷å÷-
íèê, ñòðóêòóðíûå èçìåíåíèÿ.

MORPHOLOGICAL CHANGES OF PITUITARY-
ADRENAL SYSTEM OF RATS AFTER THERMAL

INJURY

A.I. Kovalchuk, V.G. Cherkasov, I.V.Dzevulska,
V.N. Titarenko, A.V. Malikov
Bogomolets National Medical University, Kyiv, Ukraine

Summary: on the experimental model of the local
thermal burn we investigated reactive changes of the
pituitary-adrenal system in rats. In burned rat installed
nonspecific destructive changes parenchymal and stromal
elements of the adenohypophysis and adrenal glands.
Changes characterized three phases of the development
of organ dysfunction: 1-3 days - microcirculatory disorders
and degenerative changes of initiation; 7-14 day - the
progression of degenerative changes and stabilization; 21-
30 day – activation of regenerative processes and
hemodynamics. In the pathogenesis of burn injury leading
place has regional hemodynamic changes.
Microcirculation disturbance cause ischemic cell injury,
development of dystrophic disorders and in critical hypoxia
caused tissue necrosis.

Key words: burn, àdenohypophysis, adrenal, structural
changes.
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Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò, ì. Õàðê³â, Óêðà¿íà
Öåíòðàëüíà íàóêîâî-äîñë³äíà ëàáîðàòîð³ÿ

Êëþ÷îâ³ ñëîâà: ð³÷êà Ñ³âåðñüêèé Äîíåöü, îïòèì³çàö³ÿ ðåêðåàö³é, óïðàâë³ííÿ â³äõîäàìè.

Ëèòâèíåíêî Ìèêîëà,
kkld1@ukr.net

Âñòóï. Âíàñë³äîê òîãî, ùî â Õàðê³âñüê³é îáëàñò³ ñêëàâ-
ñÿ áàãàòîãàëóçåâèé âîäîãîñïîäàðñüêèé êîìïëåêñ, ÿêèé
âêëþ÷àº âîäîçàáåçïå÷åííÿ íàñåëåííÿ, ïðîìèñëîâîñò³,
êîìóíàëüíèõ òà ñ³ëüñüêîãîñïîäàðñüêèõ ï³äïðèºìñòâ, òåï-
ëîâèõ åëåêòðîñòàíö³é, çðîøóâàíîãî çåìëåðîáñòâà, ðèá-
íîãî ãîñïîäàðñòâà òà ³í., íà ñó÷àñíîìó ïåð³îä³ â öüîìó
ðåã³îí³ âîäîãîñïîäàðñüê³, ñàí³òàðí³ òà åêîëîã³÷í³ ïðîáëå-
ìè íàáóëè íå ò³ëüêè ðåã³îíàëüíîãî, àëå é çàãàëüíîäåðæàâ-
íîãî çíà÷åííÿ.

Ð³÷êà Ñ³âåðñüêèé Äîíåöü º âàæëèâèì òðàíñêîðäîííèì
äæåðåëîì ïèòíîãî âîäîïîñòà÷àííÿ Õàðê³âñüêî¿, Äîíåöü-
êî¿, Ëóãàíñüêî¿ òà çàðóá³ææÿ. Ñó÷àñíèé ñàí³òàðíèé òà åêî-
ëîã³÷íèé ñòàí ö³º¿ âàæëèâî¿ â ñîö³àëüíî-åêîíîì³÷íîìó
â³äíîøåíí³ âîäîéìè âèêëèêàº çàíåïîêîºí³ñòü ôàõ³âö³â áà-
ãàòüîõ ïðîô³ë³â [1,2].

Ìåòà ðîáîòè: îá´ðóíòóâàííÿ åêîëîãî-ã³ã³ºí³÷íèõ çà-
õîä³â ç îõîðîíè áàñåéíó ð³÷êè Ñ³âåðñüêèé Äîíåöü â
Õàðê³âñüê³é îáëàñò³ íà îñíîâ³ ðîçðîáêè òà âïðîâàäæåííÿ
åêîëîãî-ã³ã³ºí³÷íî¿ êîíöåïö³¿ óïðàâë³ííÿ â³äõîäàìè òà êîí-
öåïö³¿ îõîðîíè ðåêðåàö³éíèõ çîí ö³º¿ ðåêðåàö³éíî¿ âîäîé-
ìè Õàðê³âñüêî¿ îáëàñò³.

Ìàòåð³àëè òà ìåòîäè. Ïðè âèêîíàíí³ â Õàðê³âñüêîìó
íàö³îíàëüíîìó ìåäè÷íèîìó óí³âåðñèòåò³ íàóêîâî-äîñë³ä-
íî¿ ðîáîòè (ÍÄÐ) “Åêîëîãî-ã³ã³ºí³÷íå îá´ðóíòóâàííÿ îï-
òèìàëüíèõ ð³âí³â àíòðîïîãåííîãî íàâàíòàæåííÿ íà ðåêðå-
àö³éí³ çîíè áàñåéí³â âîäíèõ îá’ºêò³â” òà “Îá´ðóíòóâàííÿ
êîíöåïö³¿ óïðàâë³ííÿ íåáåçïå÷íèìè â³äõîäàìè ç îö³íêîþ
ðèçèêó çäîðîâ’ÿ íàñåëåííÿ â áàñåéí³ ì³æðåã³îíàëüíîãî
äæåðåëà âîäîïîñòà÷àííÿ ð³÷êè Ñ³âåðñüêèé Äîíåöü” çà
ö³ëüîâèì çàâäàííÿì ÌÎÇ Óêðà¿íè ïîñòàâëåíî çàâäàííÿ

ã³ã³ºí³÷íîãî îá´ðóíòóâàííÿ çàõîä³â ç îõîðîíè áàñåéíó
ð³êè Ñ³âåðñüêèé Äîíåöü â ìåæàõ Õàðê³âñüêî¿ îáëàñò³.

Îö³íêà âîäîîõîðîííèõ çàõîä³â íà îá’ºêòàõ çàáðóäíåí-
íÿ áàñåéíó ð³÷êè Ñ³âåðñüêèé Äîíåöü ïðîâîäèëàñü íà îñ-
íîâ³ âèêîðèñòàííÿ âèìîã, ðåãëàìåíòîâàíèõ ä³þ÷èìè íîð-
ìàòèâíèìè äîêóìåíòàìè Óêðà¿íè.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Íàóêîâî îá´ðóíòîâàíî
åêîëîãî-ã³ã³ºí³÷íó êîíöåïö³þ óïðàâë³ííÿ â³äõîäàìè, à òà-
êîæ åêîëîãî-ã³ã³ºí³÷íó êîíöåïö³þ òà ïðîô³ëàêòè÷í³ çàõî-
äè ç îõîðîíè òà îçäîðîâëåííÿ ðåêðåàö³éíèõ âîäîéì áà-
ñåéíó ð³÷êè Ñ³âåðñüêîãî Ä³íöÿ â ìåæàõ Õàðê³âñüêî¿
îáëàñò³; ìåòîäèêó åêîëîã³÷íî¿ îö³íêè àíòðîïîãåííîãî
íàâàíòàæåííÿ íà ðåêðåàö³éí³ âîäîéìè òà ìåòîäèêó îö³í-
êè ìåäèêî-á³îëîã³÷íî¿ íàïðóãè â ðàéîí³ ðîçì³ùåííÿ âîä-
íî¿ ðåêðåàö³éíî¿ çîíè; ïðîåêò íîðìàòèâíîãî äîêóìåíòó,
ùî ðåãóëþº âèìîãè äî îðãàí³çàö³¿ òà åêîëîãî-ã³ã³ºí³÷íîãî
äîñë³äæåííÿ ðåêðåàö³éíèõ âîäîéì òà ïðîåêò íîðìàòèâ-
íîãî äîêóìåíòó, ùî ðåãóëþº âèìîãè äî óëàøòóâàííÿ
âîäíèõ ðåêðåàö³éíèõ çîí, à òàêîæ ìîäåëü ðåã³îíàëüíî¿
ñèñòåìè îðãàí³çàö³¿ òà êîíòðîëþ óìîâ îçäîðîâëåííÿ òà
ìàñîâîãî â³äïî÷èíêó íàñåëåííÿ íà ðåêðåàö³éíèõ âîäîé-
ìàõ. Åêîëîãî-ã³ã³ºí³÷íà êîíöåïö³ÿ óïðàâë³ííÿ â³äõîäàìè
âèçíà÷àº, ùî â Õàðê³âñüê³é ÿê³ñíî íîâèé ð³âåíü óïðàâë³í-
íÿ â³äõîäàìè â îáëàñò³ ìîæå áóòè äîñÿãíóòèé çà óìîâè
äîòðèìàííÿ ö³ëîãî ðÿäó ñèñòåìíèõ ã³ã³ºí³÷íèõ, åêîëîã³÷-
íèõ òà àäì³í³ñòðàòèâíî-åêîíîì³÷íèõ çàõîä³â [3].

Âèñíîâîê. Âèçíà÷åíî, ùî ðåàë³çàö³ÿ çàõîä³â ç ðîçðîáëå-
íèõ êîíöåïö³é ç ïðîáëåìè îõîðîíè ð³êè Ñ³âåðñüêèé Äîíåöü,
ñòàíå ìîæëèâîþ â ïîâí³é ì³ð³ ïðè óìîâ³ ñòâîðåííÿ â îá-
ëàñò³ àäì³í³ñòðàòèâíî-îðãàí³çàö³éíî¿ ñòðóêòóðè íà ð³âí³ îá-
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ëäåðæàäì³í³ñòðàö³¿ ç ïðîáëåìè îðãàí³çàö³¿ òà êîíòðîëþ çà
óìîâàìè îçäîðîâëåííÿ òà ìàñîâîãî â³äïî÷èíêó íàñåëåííÿ
íà âîä³, à ñèñòåìà îá³ãó ç â³äõîäàìè ïîâèííà ñòàòè íå-
â³ä’ºìíîþ ÷àñòèíîþ çàãàëüíî¿ ñèñòåìè óïðàâë³ííÿ åêîíîì-
³÷íîþ ä³ÿëüí³ñòþ îáëàñò³ íà âñ³õ ³ºðàðõ³÷íèõ ð³âíÿõ [4,5].

Ðåöåíçåíò:  ä.ìåä.í., ïðîôåñîð Îìåëü÷óê Ñ.Ò.
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Ðåçþìå. Â Õàðüêîâñêîì íàöèîíàëüíîì ìåäèöèíñ-
êîì óíèâåðñèòåòå âûïîëíåíî äâå íàó÷íî-èññëåäîâà-
òåëüñêèå ðàáîòû (ÍÈÐ) ñîãëàñíî çàäàíèþ ÌÎÇ Óêðàè-
íû ïî òåìàì “Ýêîëîãî-ãèãèåíè÷åñêîå îáîñíîâàíèå
îïòèìàëüíûõ óðîâíåé àíòðîïîãåííîé íàãðóçêè íà ðåê-
ðåàöèîííûå çîíû áàññåéíîâ âîäíûõ îáúåêòîâ” è
“Îáîñíîâàíèå êîíöåïöèè óïðàâëåíèÿ îòõîäàìè ñ îöåí-
êîé ðèñêà çäîðîâüÿ íàñåëåíèÿ â áàññåéíå ìåæðåãèî-
íàëüíîãî èñòî÷íèêè âîäîñíàáæåíèÿ ðå÷êè Ñåâåðñêèé
Äîíåö”.

Ñ öåëüþ îáîñíîâàíèÿ ýêîëîãî-ãèãèåíè÷åñêèõ ìåðî-
ïðèÿòèé ïî îõðàíå áàññåéíà òðàíñãðàíè÷íîãî èñòî÷íè-
êà ïèòüåâîãî âîäîñíàáæåíèÿ ðåãèîíîâ Óêðàèíû è çàðó-
áåæüÿ, óëó÷øåíèÿ óñëîâèé èñïîëüçîâàíèÿ íàñåëåíèåì
äëÿ îçäîðîâëåíèÿ è ìàññîâîãî îòäûõà ãëàâíîãî ðåêðåà-
öèîííîãî âîäîåìà Õàðüêîâñêîé îáëàñòè ðå÷êè Ñåâåðñ-
êèé Äîíåö â ðàìêàõ âûïîëíåííûõ ÍÈÐ ðàçðàáîòàíà
êîíöåïöèÿ îõðàíû ðåêðåàöèîííûõ çîí âîäîåìà è êîí-
öåïöèÿ óïðàâëåíèÿ îòõîäàìè.

Ñäåëàí âûâîä, ÷òî óñïåøíàÿ ðåàëèçàöèÿ ðàçðàáî-
òàííûõ êîíöåïöèé ñòàíåò âîçìîæíîé â ïîëíîé ìåðå
ïðè óñëîâèè, åñëè óïðàâëåíèå îòõîäàìè â îáëàñòè ñòà-
íåò ÷àñòüþ îáùåé ñèñòåìû óïðàâëåíèÿ ýêîíîìè÷åñêîé
äåÿòåëüíîñòüþ îáëàñòè íà âñåõ èåðàðõè÷åñêèõ óðîâíÿõ,
à òàêæå ïðè óñëîâèè ñîçäàíèÿ â îáëàñòè àäìèíèñòðà-
òèâíî-îðãàíèçàöèîííîé ñòðóêòóðû íà óðîâíå îáëãîñàä-
ìèíèñòðàöèè ïî ïðîáëåìå îðãàíèçàöèè è êîíòðîëÿ çà
óñëîâèÿìè îçäîðîâëåíèÿ è ìàññîâîãî îòäûõà íàñåëå-
íèÿ íà âîäå.

Êëþ÷åâûå ñëîâà: ðå÷êà Ñåâåðñêèé Äîíåö, îïòèìè-
çàöèÿ ðåêðåàöèé, óïðàâëåíèÿ îòõîäàìè.

BASIS OF ECOLOGICAL AND HYGIENE
MEASURES OF WATERSHED SEVERSKY

DONETS IN KHARKIV REGION

N.I. Litvinenko, K.A. Kryvonos, M.G. Shcherban
Kharkiv National Medical University, Kharkiv, Ukraine
Central Research Laboratory

Summary. In Kharkiv National Medical University
completed two research works (GDR) according to tasks of
the Ministry of Health of Ukraine on the themes: “Envi-
ronmental and safety study of the optimal levels of anthro-
pogenic impact on the recreational areas of watersheds”
and “The justification of the waste management concept of
risk assessment for health in the watershed of Seversky
Donets river”.

To study the ecological and sanitary measures for
protection of the transboundary watershed of drinking
water source in the ukrainian regions and abroad and for
improving the conditions of using for public recreation the
main recreational reservoir of Kharkiv region Seversky
Donets river within the GDR was developed the concept of
protection of the water recreational areas and the concept
of waste management.

It is concluded that the successful implementation of
the developed concepts will be possible for fully provided
when waste management will become the part of the
economic government management at all hierarchical
levels and also if the administrative and organizational
structure on regional level for resolving problem of
organization and control of terms of recovery and mass
recreation on the water would be created.

Key words: seversky Donets river, optimization of
recreation, waste management.
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Âñòóï. Õðîí³÷íèé ïðîñòàòèò (ÕÏ) – îäíå ç íàéïîøè-
ðåí³øèõ çàõâîðþâàíü ÷îëîâ³ê³â ðåïðîäóêòèâíîãî â³êó, ùî
íåð³äêî óñêëàäíþºòüñÿ çíèæåííÿì ïîòåíö³¿ òà áåç-
ïë³äí³ñòþ [1, 2]. Ðàçîì ç òèì ñó÷àñí³ ïîãëÿäè íà ðîçâèòîê
ÕÏ òà éîãî ä³àãíîñòèêó íåîäíîçíà÷í³, à íèçêà äèñêóñ³éíèõ
ïèòàíü ïîòðåáóº ïîäàëüøîãî âèâ÷åííÿ çà äîïîìîãîþ
íîâ³òí³õ ìåòîäè÷íèõ ï³äõîä³â ùîäî îö³íêè êðîâîòîêó â
ïåðåäì³õóðîâ³é çàëîç³ (ÏÇ) [3-5].

Ìåòà ðîáîòè. Âèâ÷èòè ñòðóêòóðíî-ôóíêö³îíàëüí³
çì³íè ÏÇ ïðè õðîí³÷íîìó ïðîñòàòèò³.

Ìàòåð³àëè òà ìåòîäè. Ïàòîã³ñòîëîã³÷íå äîñë³äæåííÿ
ÏÇ ïðîâåäåíî íà 9 ïðåïàðàòàõ â³ä ÷îëîâ³ê³â 32-38 ðîê³â,

Œ–»√≤Õ¿À‹Õ¿ —“¿““fl
ÓÄÊ 616.34-007.43-031:611.957

—“–” “”–ÕŒ-‘”Õ ÷≤ŒÕ¿À‹Õ¿ ’¿–¿ “≈–»—“» ¿
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Õàëëî Îëåêñàíäðà ªâãåí³âíà,
luska.if@gmail.com

Õàëëî Î.ª.

ÄÂÍÇ “Ïðèêàðïàòñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Âàñèëÿ Ñòåôàíèêà”,
ì. ²âàíî-Ôðàíê³âñüê, Óêðà¿íà

Ðåçþìå. Õðîí³÷íà ã³ïîêñ³ÿ ïåðåäì³õóðîâî¿ çàëîçè â³ä³ãðàº êëþ÷îâó ðîëü â ðîçâèòêó ÷îëîâ³÷îãî áåçïë³ääÿ. Ç
ìåòîþ âèâ÷åííÿ îñîáëèâîñòåé áóäîâè ïàðåíõ³ìè ³ êðîâîíîñíîãî ðóñëà ïåðåäì³õóðîâî¿ çàëîçè ïðè õðîí³÷-
íîìó ïðîñòàòèò³, íà 9 ïðåïàðàòàõ âçÿòèõ â³ä ÷îëîâ³ê³â 32-38 ðîê³â, ñìåðòü ÿêèõ íàñòàëà íå â³ä çàõâîðþ-
âàíü ñå÷îñòàòåâî¿ ñèñòåìè, ïðîâåäåíî ïàòîã³ñòîëîã³÷íå äîñë³äæåííÿ ïåðåäì³õóðîâî¿ çàëîçè. Ïàòî-
ã³ñòîëîã³÷íèì òà ìåòîäîì êîëüîðîâî¿ óëüòðàçâóêîâî¿ àíã³îãðàô³¿ ó õâîðèõ íà õðîí³÷íèé ïðîñòàòèò
óñòàíîâëåí³ âèðàæåí³ ðîçëàäè êðîâîîá³ãó òà ñòðóêòóðí³ çì³íè ÿê â ïàðåíõ³ì³, òàê ³ ñòðîì³ â ïåðåäì³õóðî-
âî¿ çàëîçè. Â îäíèõ ä³ëÿíêàõ ¿¿ àöèíóñè ðîçøèðåí³, ó ñïîëó÷íîòêàíèííèõ ïåðåãîðîäêàõ íàÿâíèé íàáðÿê òà
ë³ìôîöèòàðíà ³íô³ëüòðàö³ÿ, ïåðåâàæíî, ïî õîäó êðîâîíîñíèõ ñóäèí, ñò³íêà ÿêèõ íåð³âíîì³ðíî ïîòîâùå-
íà, à ïðîñâ³ò ¿õ çâóæåíèé çà ðàõóíîê ã³ïåðïëàç³¿ åíäîòåë³àëüíèõ êë³òèí. Çàëîçèñòèé åï³òåë³é àöèíóñ³â
ñïëîùåíèé, ÷àñòêîâî çëóùåíèé ó ïðîñâ³ò. ßäðà êë³òèí ã³ïåðõðîìí³, öèòîïëàçìà âàêóîë³çîâàíà.
Â³äì³÷àºòüñÿ çá³ëüøåííÿ ê³ëüêîñò³ ñóäèí ó ä³ëÿíö³ âîãíèù çàïàëüíîãî ïðîöåñó òà ïîáëèçó óðåòðè. Åï³-
òåë³é çàëîç êóá³÷íèé àáî ïëîñêèé. Ó ö³ëîìó, ïðè õðîí³÷íîìó ïðîñòàòèò³ çíà÷íî çì³íþºòüñÿ ñï³ââ³äíîøåí-
íÿ ì³æ ïàðåíõ³ìîþ (56,1%) ³ ñòðîìîþ (43,9%) îðãàíà â ñòîðîíó çìåíøåííÿ ¿¿ çàëîçèñòîãî êîìïîíåíòà.
Ïðîñâ³ò çàëîç çâóæåíèé, çàëîçèñòèé åï³òåë³é ñïëîùåíèé. Çà äàíèìè óëüòðàçâóêîâî¿ ä³àãíîñòèêè, åõî-
ìåòðè÷í³ ïàðàìåòðè ïåðåäì³õóðîâî¿ çàëîçè â öèõ óìîâàõ äîñòîâ³ðíî çðîñëè: øèðèíà – äî (51,7±2,5)ìì,
òîâùèíà – äî (46,4±2,0)ìì, äîâæèíà – äî (33,2±1,5)ìì â ñåðåäíüîìó. Óäâ³÷³ çð³ñ îá’ºì (49,7±1,7)ñì3 òà ìàñà
(51,7±2,0)ã (Ð<0,05) ïåðåäì³õóðîâî¿ çàëîçè. Öå ñâ³ä÷èòü ïðî ðîçëàäè êðîâîîá³ãó â ïðîñòàò³, ÿê³ ïðîÿâëÿ-
þòüñÿ àðòåð³îñïàçìîì òà ³øåì³çàö³ºþ ïàðåíõ³ìè ïåðèôåðè÷íî¿ çîíè ³ç çíà÷íèì çíèæåííÿì ï³êîâî¿ ñèñòî-
ë³÷íî¿ øâèäêîñò³ ³ ï³êîâî¿ ä³àñòîë³÷íî¿ øâèäêîñò³ êðîâîòîêó òà îá’ºìíîãî êðîâîòîêó.
Êëþ÷îâ³ ñëîâà: õðîí³÷íèé ïðîñòàòèò, ïàòîã³ñòîëîã³ÿ, êîëüîðîâà óëüòðàçâóêîâà àíã³îãðàô³ÿ.

ñìåðòü ÿêèõ íàñòàëà íå â³ä çàõâîðþâàíü ñå÷îñòàòåâî¿ ñèñ-
òåìè. Äëÿ ìàòåìàòè÷íîãî îáðîáëåííÿ öèôðîâèõ äàíèõ
çàñòîñîâóâàëè êîìï’þòåðíó ïðîãðàìó Microsoft Office
Excel-2003. Êîëüîðîâó óëüòðàçâóêîâó àíã³îãðàô³þ êðîâî-
íîñíîãî ðóñëà ÏÇ ó 32 õâîðèõ ÕÏ ïðîâåäåíîãî àïàðàòîì
SONOLINE G 60 S çà äîïîìîãîþ ðåêòàëüíîãî äàò÷èêà 5-10
ÌÃö. Ó ðåæèì³ ñ³ðî¿ øêàëè îö³íþâàëè ðîçì³ðè ³ îá’ºì
ÏÇ, ¿¿ êîíòóðè òà ñèìåòðè÷í³ñòü ¿¿ ÷àñòîê. Ó ðåæèì³ êîëüî-
ðîâîãî äîïïëåð³âñüêîãî êàðòóâàííÿ òà â ³ìïóëüñíî-õâèëü-
îâîìó ðåæèì³ îö³íþâàëè ñòàí ñóäèííîãî ðóñëà ÏÇ
(ê³ëüê³ñòü, ä³àìåòð, íàïðÿìîê ñóäèí). Ê³ëüê³ñíó îö³íêó
ïðîâîäèëè çà ù³ëüí³ñòþ ñóäèííîãî ñïëåòåííÿ (ÙÑÑ –
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ê³ëüê³ñòü ñóäèí íà 1 ñì) òà ä³àìåòðîì ñóäèí (ÄÑ- ó ìì). Ç
ÿê³ñíèõ ïîêàçíèê³â ãåìîäèíàì³êè â ÏÇ âèçíà÷àëè ï³êîâó
øâèäê³ñòü êðîâîòîêó (ÏØ – ó ñì/ñ), ä³àñòîë³÷íó øâèäê³ñòü
êðîâîòîêó (ØÄ – ó ñì/ñ), ñåðåäíþ ë³í³éíó øâèäê³ñòü êðî-
âîòîêó (ÑË – ó ñì/ñ), ³íäåêñ ðåçèñòåíòíîñò³ (²Ð – â óì. îä.),
îá’ºìíèé êðîâîò³ê (ÎÊ – ó ë/õâ). Çîáðàæåííÿ ³ â³çóàë³çàö³ÿ
ñóäèí ÏÇ çíà÷íî ïîêðàùóâàëàñÿ ç âèêîðèñòàííÿì ìåòî-
äèêè åíåðãåòè÷íîãî äîïëåðà.

Ðåçóëüòàòè òà îáãîâîðåííÿ. Â óìîâàõ ÕÏ áàêòåð³àëü-
íîãî ïîõîäæåííÿ ã³ñòîëîã³÷íî ñïîñòåð³ãàþòüñÿ ñòðóê-
òóðí³ çì³íè ÿê ó ïàðåíõ³ì³ òàê ³ ñòðîì³ ÏÇ. Â îäíèõ ä³ëÿíêàõ
¿¿ àöèíóñè ðîçøèðåí³, ó ñïîëó÷íîòêàíèííèõ ïåðåãîðîä-
êàõ âèçíà÷àºòüñÿ íàáðÿê òà ë³ìôîöèòàðíà ³íô³ëüòðàö³ÿ
(ïåðåâàæíî çà õîäîì êðîâîíîñíèõ ñóäèí), ñóäèííà ñò³íêà
íåð³âíîì³ðíî ïîòîâùåíà, ïðîñâ³ò ñóäèí çâóæåíèé çà ðà-
õóíîê ã³ïåðïëàç³¿ åíäîòåë³àëüíèõ êë³òèí. Çàëîçèñòèé åï³-
òåë³é àöèíóñ³â ñïëîùåíèé, ÷àñòêîâî çëóùåíèé ó ïðîñâ³ò
(ðèñ. 1).

ßäðà êë³òèí ã³ïåðõðîìí³, öèòîïëàçìà âàêóîë³çîâàíà. Â
³íøèõ ä³ëÿíêàõ ÏÇ ïðîñâ³ò àöèíóñ³â çâóæåíèé ó çâ’ÿçêó ç
ðîçðîñòàííÿì ñïîëó÷íîòêàíèííèõ åëåìåíò³â ñòðîìè. Åï³-
òåë³é çàëîç êóá³÷íèé àáî ïëîñêèé. Â ö³ëîìó ïðè ÕÏ çíà÷-
íî çì³íþºòüñÿ ñï³ââ³äíîøåííÿ ì³æ ïàðåíõ³ìîþ ³ ñòðî-
ìîþ ÏÇ â á³ê çìåíøåííÿ ¿¿ çàëîçèñòîãî êîìïîíåíòà.

Òàê³ æ ñòðóêòóðí³ çì³íè â ÏÇ ñïîñòåð³ãàþòüñÿ ïðè ¿¿
õðîí³÷íîìó çàïàëåíí³, äëÿ ÿêîãî õàðàêòåðí³ ñòàä³¿ àëüòå-
ðàö³¿, åêñóäàö³¿ òà ïðîë³ôåðàö³¿ [6, 7]. Ïðè öüîìó â ïàòîëî-
ã³÷íèé ïðîöåñ âòÿãóþòüñÿ ÿê ïàðåíõ³ìà, òàê ³ ñòðîìà ÏÇ.
Ïðè òðèâàëîìó ïåðåá³ãó çàõâîðþâàííÿ ïîðÿä ç ìàëî-
çì³íåíèìè ä³ëÿíêàìè ïàðåíõ³ìè âèÿâëÿþòüñÿ âîãíèùà
ã³ïåðïëàç³¿, àòðîô³¿ òà ñêëåðîçóâàííÿ.

Çà äîïîìîãîþ êîëüîðîâî¿ àíã³îãðàô³¿ ÏÇ ó õâîðèõ íà
ÕÏ íàìè, ÿê ³ â ïîïåðåäí³õ äîñë³äæåííÿõ [3, 4], ñïîñòåð³ãà-
ëîñÿ çá³ëüøåííÿ ñóäèííîãî ðèñóíêà, éîãî äåçîðãàí³çàö³ÿ,
çíèæåííÿ ù³ëüíîñò³ êðîâîíîñíèõ ñóäèí òà ¿õ ä³àìåòðà, à
òàêîæ çíà÷íå çíèæåííÿ ï³êîâèõ ë³í³éíèõ øâèäêîñòåé òà
îá’ºìíîãî êðîâîòîêó. Ó ïàö³ºíò³â êîíòðîëüíî¿ ãðóïè ïðè
êîëüîðîâîìó äîïïëåð³âñüêîìó êàðòóâàíí³ îòðèìàíî
÷³òêå çîáðàæåííÿ ñóäèí ÏÇ (ðèñ. 2).

Êàïñóëÿðí³ ñóäèíè íà ïîïåðå÷íîìó çð³ç³ ïðåäñòàâëåí³
òî÷êîâèìè îêðåìèìè êîëüîðîâèìè ñèãíàëàìè ä³àìåòðîì

2-4 ìì. Íàéá³ëüøà ê³ëüê³ñòü ïåíåòðóâàëüíèõ ñóäèí â³çóàë³-
çóâàëàñÿ â ïðîåêö³¿ ïåðèôåð³éíî¿ çîíè á³ëÿ âåðõ³âêè òà
îñíîâè ÏÇ, íàéìåíøå- â ñåðåäí³é ¿¿ ä³ëÿíö³. Âåëèêà
ê³ëüê³ñòü ñóäèííèõ ñèãíàë³â âèçíà÷àëàñÿ òàêîæ ³ â ïðîåêö³¿
ïåðåäíüî¿ ô³áðîì’ÿçîâî¿ ñòðîìè. Óðåòðàëüí³ àðòåð³¿, à
³íîä³ é ïåðåóðåòðàëüí³ âåíè ìàéæå ïðÿì³ ³ ñèìåòðè÷íî
ðîçì³ùåí³ â ïåðåóðåòðàëüí³é çîí³. Êàïñóëÿðí³ àðòåð³¿ ëî-
êàë³çóâàëèñÿ â ïåðèôåð³éí³é çîí³ ³ ïðÿìóâàëè ïàðàëåëü-
íî äî õ³ðóðã³÷íî¿ êàïñóëè ÏÇ, ÿêó ÷àñòî áóëî âèäíî íà
åõîòîìîãðàìàõ â â-ðåæèì³. Ïîðÿä ç ÏÇ ïî ïåðåäíüîìó ³
áîêîâîìó êîíòóðó âèãëÿä³ òðóá÷àñòèõ ñòðóêòóð âèçíà÷à-
ëèñÿ ñòðóêòóðè âåíîçíèõ ñïëåòåíü. Ä³àìåòð âåí çäåá³ëü-
øîãî íå ïåðåâèùóâàâ 4 ìì. Ï³êîâà ñèñòîë³÷íà øâèäê³ñòü
êðîâîòîêó â àðòåð³ÿõ ÏÇ ñòàíîâèëà 8-13 ñì/ñ, ìàêñèìàëü-
íà øâèäê³ñòü êðîâîòîêó ó âåíàõ – 4-6 ñì/ñ. ²íäåêñ ðåçèñ-
òåíòíîñò³ â àðòåð³àëüíèõ ñóäèíàõ ÏÇ ñòàíîâèâ 0.54- 0.6.
Íåîáõ³äíî çàçíà÷èòè, ùî çîáðàæåííÿ ³, â³äïîâ³äíî, â³çóà-
ë³çàö³ÿ ñóäèí ÏÇ çíà÷íî ïîêðàùóâàëèñÿ ïðè âèêîðèñ-
òàíí³ ìåòîäèêè åíåðãåòè÷íîãî äîïëåðà, ÿêà äàº áàãàòøó ³
íàñè÷åí³øó ñóäèíàìè êàðòèíó òêàíèíè ÏÇ ó âñ³õ ¿¿ ä³ëÿí-
êàõ. Ó ÷îëîâ³ê³â ç³ çäîðîâîþ ÏÇ âñ³ ñóäèíí³ ñòðóêòóðè
ðîçì³ùåí³ ñèìåòðè÷íî.

Ó õâîðèõ íà ð³çí³ ôîðìè ÕÏ â ðåæèì³ ñ³ðî¿ øêàëè ó
82,6% âèïàäê³â ðåºñòðóâàëè â ïàðåíõ³ì³ ÏÇ ä³ëÿíêè
ô³áðîçó, ïåðåâàæíî ïåð³óðåòðàëüíî ³ â öåíòðàëüíèõ çî-
íàõ. Äîñèòü ÷àñòî ñïîñòåð³ãàëè íåîäíîð³äí³ñòü ÏÇ ó âèã-
ëÿä³ ÷åðãóâàííÿ äð³áíèõ çîí ï³äâèùåíî¿ åõîãåííîñò³
(ä³ëÿíêè ñêëåðîçó, êàëüöèíàö³¿, êë³òèííî¿ ³íô³ëüòðàö³¿),
ïîíèæåíî¿ åõîãåííîñò³ (çîíà çàïàëüíîãî íàáðÿêó òà
³íô³ëüòðàö³¿, ãí³éíîãî ðîçïëàâëåííÿ òêàíèí). Êîíòóð ÏÇ
çäåá³ëüøîãî ð³âíèé, ³íîä³ çàçóáðåíèé ÷åðåç íàÿâí³ñòü
ô³áðîçíèõ ñïàéîê, ÿê³ óòâîðèëèñÿ ïðè ïåðåõîä³ çàïàëåííÿ
íà ïàðà ïðîñòàòè÷íó êë³òêîâèíó. Ïðè êîëüîðîâ³é àíã³î-
ãðàô³¿ ó öèõ õâîðèõ ñïîñòåð³ãàëîñÿ çá³äíåííÿ ñóäèííîãî
ðèñóíêà, éîãî äåçîðãàí³çàö³ÿ, çíà÷íå çíèæåííÿ ï³êîâèõ
ë³í³éíèõ øâèäêîñòåé, ù³ëüíîñò³ ñóäèííîãî ñïëåòåííÿ, ä³à-
ìåòðà ñóäèí, îá’ºìíîãî êðîâîòîêó ÷åðåç âïëèâ íà ñóäèíè
çàïàëüíîãî ³íô³ëüòðàòó àáî ä³ëÿíîê çàñòîþ (òàáëèöÿ 1).

Ïðè öüîìó â öåíòðàëüí³é çîí³ ÏÇ ù³ëüí³ñòü ñóäèííîãî
ñïëåòåííÿ ³ ñåðåäí³é ä³àìåòð ñóäèí áóâ á³ëüøèé, í³æ ó
ïåðèôåð³éí³é çîí³. Öå âêàçóº íà íåîäíîð³äíå çíèæåííÿ

Ðèñ. 1. Ñïëîùåííÿ åï³òåë³þ çàëîçèñòèõ â³ää³ë³â ïåðåäì³õóðîâî¿
çàëîçè òà ðîçðîñòàííÿ ñïîëó÷íîòêàíèííèõ åëåìåíò³â
ó ÷îëîâ³ê³â â³êîì 34 ðîêè ïðè õðîí³÷íîìó ïðîñòàòèò³.

Ôàðáóâàííÿ çð³çó ãåìàòîêñèë³íîì ³ åîçèíîì. Çá.: îá. 20, îê. 1,7.
Ðèñ. 2. Óëüòðàçâóêîâà àíã³îåõîãðàìà ïåðåäì³õóðîâî¿ çàëîçè

÷îëîâ³êà 28 ðîê³â ó íîðì³.
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ù³ëüíîñò³ ñóäèííîãî ñïëåòåííÿ, ïåðåâàæíî â ïåðè-
ôåð³éí³é çîí³ òà â ã³ïîåõîãåííèõ ä³ëÿíêàõ (ä³ëÿíêè ô³áðî-
çó). Ïåðèôåð³éíà çîíà ÏÇ ó õâîðèõ íà ÕÏ õàðàêòåðèçóºòü-
ñÿ íèæ÷îþ âàñêóëÿðèçàö³ºþ, í³æ öåíòðàëüíà (ðèñ. 3).

 Òàáëèöÿ 1.
Ïîêàçíèêè êðîâîòîêó â ïåðåäì³õóðîâ³é çàëîç³ ÷îëîâ³ê³â çð³ëîãî â³êó õâîðèõ

íà õðîí³÷íèé ïðîñòàòèò (M± m; n=10)

Ðèñ. 3. Óëüòðàçâóêîâà àíã³îåõîãðàìà ïåðåäì³õóðîâî¿ çàëîçè
÷îëîâ³êà â³êîì 30 ðîê³â ïðè õðîí³÷íîìó ïðîñòàòèò³.

Îòæå, ïðîâåäåíå äîñë³äæåííÿ äîçâîëèëî âèÿâèòè ó
õâîðèõ íà ÕÏ áàêòåð³àëüíîãî ïîõîäæåííÿ âèðàæåí³ ïîðó-
øåííÿ êðîâîïîñòà÷àííÿ ÏÇ ÿê ó ¿¿ öåíòðàëüí³é çîí³, òàê ³
ïåðèôåð³éí³é, äå âîíè á³ëüøå âèðàæåí³. Äàí³ ïîðóøåííÿ
âèðàæàëèñÿ ìàã³ñòðàëüíèì àðòåð³îñïàçìîì òà ³øåì³çà-
ö³ºþ ïàðåíõ³ìè ÏÇ íà ôîí³ ¿¿ õðîí³÷íîãî çàïàëåííÿ.

Âèñíîâêè.
1. Ïðè õðîí³÷íîìó ïðîñòàòèò³ (ÕÏ) ðîçðîñòàþòüñÿ

åëåìåíòè ñòðîìè ïåðåäì³õóðîâî¿ çàëîçè (ÏÇ), çìåí-
øóºòüñÿ ÷àñòêà çàëîçèñòîãî êîìïîíåíòà, ñïëîùóºòüñÿ

ñåêðåòîðíèé åï³òåë³é àöèíóñ³â, ïîòîâùóºòüñÿ ñò³íêà êðî-
âîíîñíèõ ñóäèí ³ çâóæóºòüñÿ ¿õí³é ïðîñâ³ò.

2. Çà äàíèìè êîëüîðîâî¿ óëüòðàçâóêîâî¿ àíã³îãðàô³¿,
ó õâîðèõ íà ÕÏ íàÿâí³ âèðàæåí³ ðîçëàäè êðîâîïîñòà÷àííÿ
ÏÇ ç ïðîÿâàìè àðòåð³îñïàçìó òà ³øåì³çàö³¿ ïàðåíõ³ìè íà
ôîí³ çàïàëåííÿ.

3. Âðàõîâóþ÷è âàæëèâó ðîëü ñóäèííîãî ôàêòîðà â
ðîçâèòêó ïàòîëîã³¿ ÏÇ, äîö³ëüíî ç’ÿñóâàòè âïëèâ ñòèìó-
ëÿö³¿ êðîâîòîêó íà ¿¿ ñòðóêòóðíî – ôóíêö³îíàëüíèé ñòàí.

Ðåöåíçåíò: ê.ìåä.í., äîöåíò Êîâàëü÷óê Î.².
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À.Å. Õàëëî
Ïðèêàðïàòñêèé íàöèîíàëüíûé óíèâåðñèòåò
èìåíè Âàñèëèÿ Ñòåôàíèêà,
ã. Èâàíî-Ôðàíêîâñê, Óêðàèíà

Ðåçþìå. Õðîíè÷åñêàÿ ãèïîêñèÿ ïðåäñòàòåëüíîé æå-
ëåçû èãðàåò êëþ÷åâóþ ðîëü â ðàçâèòèè ìóæñêîãî áåñ-
ïëîäèÿ. Ñ öåëüþ èçó÷åíèÿ îñîáåííîñòåé ñòðîåíèÿ ïà-
ðåíõèìû è êðîâåíîñíîãî ðóñëà ïðåäñòàòåëüíîé æåëåçû
ïðè õðîíè÷åñêîì ïðîñòàòèòå, íà 9 ïðåïàðàòàõ âçÿòûõ îò
ìóæ÷èí 32-38 ëåò, ñìåðòü êîòîðûõ íàñòóïèëà íå îò çàáî-
ëåâàíèé ìî÷åïîëîâîé ñèñòåìû, ïðîâåäåíî ïàòîãèñòî-
ëîãè÷åñêîå èññëåäîâàíèå ïðåäñòàòåëüíîé æåëåçû. Ïà-
òîãèñòîëîãè÷åñêèì è ìåòîäîì öâåòíîé óëüòðàçâóêîâîé
àíãèîãðàôèè ó áîëüíûõ õðîíè÷åñêèì ïðîñòàòèòîì óñòà-
íîâëåíû âûðàæåííûå ðàññòðîéñòâà êðîâîîáðàùåíèÿ è
ñòðóêòóðíûå èçìåíåíèÿ êàê â ïàðåíõèìå, òàê è ñòðîìå â
ïðåäñòàòåëüíîé æåëåçû. Â îäíèõ ó÷àñòêàõ åå àöèíóñû
ðàñøèðåííûå, â ñîåäèíèòåëüíîòêàííûõ ïåðåãîðîäêàõ
èìåþùèéñÿ îòåê è ëèìôîöèòàðíàÿ èíôèëüòðàöèÿ, ïðå-
èìóùåñòâåííî, ïî õîäó êðîâåíîñíûõ ñîñóäîâ, ñòåíêà êî-
òîðûõ íåðàâíîìåðíî óòîëùåíà, à ïðîñâåò èõ ñóæåí çà
ñ÷åò ãèïåðïëàçèè ýíäîòåëèàëüíûõ êëåòîê. Æåëåçèñòûé
ýïèòåëèé àöèíóñîâ óïëîùåí, ÷àñòè÷íî ñëóùåííûé â ïðî-
ñâåò. ßäðà êëåòîê ãèïåðõðîìíûå, öèòîïëàçìà âàêóîëè-
çèðîâàííûå. Îòìå÷àåòñÿ óâåëè÷åíèå êîëè÷åñòâà ñîñó-
äîâ â îáëàñòè î÷àãîâ âîñïàëèòåëüíîãî ïðîöåññà è
âáëèçè óðåòðû. Ýïèòåëèé æåëåç êóáè÷åñêèé èëè ïëîñ-
êèé. Â öåëîì, ïðè õðîíè÷åñêîì ïðîñòàòèòå çíà÷èòåëüíî
èçìåíÿåòñÿ ñîîòíîøåíèå ìåæäó ïàðåíõèìîé (56,1%) è
ñòðîìîé (43,9%) îðãàíà â ñòîðîíó óìåíüøåíèÿ åå æåëå-
çèñòîãî êîìïîíåíòà. Ïðîñâåò æåëåç ñóæåí, æåëåçèñòûé
ýïèòåëèé óïëîùåí. Ïî äàííûì óëüòðàçâóêîâîé äèàãíîñ-
òèêè, åõîìåòðè÷íè ïàðàìåòðû ïðåäñòàòåëüíîé æåëåçû
â ýòèõ óñëîâèÿõ äîñòîâåðíî âûðîñëè: øèðèíà – äî (51,7 ±
2,5) ìì, òîëùèíà – äî (46,4 ± 2,0) ìì, äëèíà – äî (33,2 ±
1,5) ìì â ñðåäíåì. Âäâîå âûðîñ îáúåì (49,7 ± 1,7) ñì3 è
ìàññà (51,7 ± 2,0) ã (Ð <0,05) ïðåäñòàòåëüíîé æåëåçû.
Ýòî ñâèäåòåëüñòâóåò î ðàññòðîéñòâàõ êðîâîîáðàùåíèÿ â
ïðîñòàòå, êîòîðûå ïðîÿâëÿþòñÿ àðòåðèîñïàçìîì è
èøåìèçàöèÿ ïàðåíõèìû ïåðèôåðè÷åñêîé çîíû ñî çíà-
÷èòåëüíûì ñíèæåíèåì ïèêîâîé ñèñòîëè÷åñêîé ñêîðîñ-
òè è ïèêîâîé äèàñòîëè÷åñêîé ñêîðîñòè êðîâîòîêà è
îáúåìíîãî êðîâîòîêà.

Êëþ÷åâûå ñëîâà: Õðîíè÷åñêèé ïðîñòàòèò, ïàòîãèñ-
òîëîãèÿ, öâåòíàÿ óëüòðàçâóêîâàÿ àíãèîãðàôèÿ.

THE STRUCTURAL AND FUNCTIONAL
CHARACTERISTICS OF THE PARENCHYMA
AND THE BLOOD CHANNEL OF PROSTATE
GLAND IN CASE OF CHRONICAL HYPOXIA

Î.E. Khallo
Precarpathian National University
named after V. Stefanik, Ivano-Frankivsk, Ukraine

Summary. Chronic hypoxia prostate plays a key role in
the development of male infertility. To study the structural
features of the parenchyma and bloodstream prostate
chronic prostatitis, 9 specimens taken from men 32-38
years old, whose death came not from diseases of the
genitourinary system, conducted histopathological study
of prostate cancer. Histopathological and by color
ultrasound angiography in patients with chronic prostatitis
set expressed circulatory disorders and structural
changes in the parenchyma and stroma in prostate cancer.
In some areas it acinus expanded in connective tissue
septa available edema and lymphocytic infiltration, mainly
along the blood vessel wall which irregularly thickened and
narrowed lumen them by hyperplasia of endothelial cells.
The glandular epithelium of the acini flattened, partially
desquamated into the lumen. Hyperchromic nuclei of
cells, cytoplasm vakuolizovana. Marked increase in the
number of vessels in the area of inflammation and lesions
near the urethra. The epithelium of the glands cubic or flat.
In general, chronic prostatitis varies considerably
relationship between parenchyma (56.1%) and stroma
(43.9%) body downwards its glandular component. The
lumen narrowed glands, glandular epithelium flattened.
According to the ultrasonic diagnostic parameters
ehometrychni prostate in these conditions significantly
increased width – to (51,7 ± 2,5) mm thickness – to (46,4 ±
2,0) mm, length – up (33.2 ± 1,5) mm on average. Twice
increased volume (49,7 ± 1,7) cm 3 and weight (51,7 ± 2,0)
g (P <0.05) of the prostate. This indicates circulatory
disorders in the prostate, which appear arteriospazmom
ishemizatsiyeyu parenchyma and peripheral areas with a
significant decrease in peak systolic velocity and peak
diastolic flow velocity and volume flow.

Key words: Chronic prostatitis, Histopathology, color
ultrasound angiography.
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Âñòóï. Äîñòåìåííî â³äîìî, ùî ðîçâèòîê òà ð³ñò âåðõ-
íüîùåëåïíî¿ ïàçóõè (ÂÙÏ) â³äáóâàºòüñÿ ïåðåâàæíî ï³ñëÿ
íàðîäæåííÿ ëþäèíè. Çá³ëüøåííÿ ðîçì³ðó ëèöüîâîãî ÷å-
ðåïà ³ éîãî ñêëàäîâèõ ó ôðîíòàëüí³é ³ ñàã³òàëüí³é ïëîùè-
íàõ çóìîâëþºòüñÿ ñóìàðíèì çðîñòàííÿì ê³ñòîê, ÿê³ éîãî
óòâîðþþòü, òà º àäåêâàòíèì çðîñòàííþ â öüîìó íàïðÿì-
êó âåðõíüî¿ ùåëåïè [7, 8, 13, 14]. Ðîçâèòîê ëèöüîâîãî ñêå-
ëåòà òà, âëàñíå, ÂÙÏ â³äáóâàºòüñÿ çà ñîìàòè÷íèì òèïîì –
á³ëüø ð³âíîì³ðíèé ³ òðèâàëèé ð³ñò ê³ñòîê îáëè÷÷ÿ äî
çð³ëîãî â³êó ç ïðèñêîðåííÿì â ïóáåðòàòíîìó ³ þíàöüêîìó
ïåð³îä³ [4].

Çã³äíî äàíèõ ðÿäó äîñë³äíèê³â [2, 3, 5, 6, 11, 12] âñòàíîâ-
ëåíà çàëåæí³ñòü ðîçì³ð³â âåðõíüîùåëåïíèõ ïàçóõ â³ä òèïó
÷åðåïà òà ñîìàòîòèïó. Ïîïåðå÷í³ ðîçì³ðè á³ëüø³ ó áðàõ³-
öåôàë³â ³ áðàõ³ìîðô³â, à âåðòèêàëüí³ ðîçì³ðè òà ïëîùà
ñèíóñ³â – ó äîë³õîöåôàë³â ³ äîë³õîìîðô³â, ùî íàéá³ëüø
ïðèòàìàíî ÂÙÏ ÷îëîâ³ê³â. Êð³ì òîãî, ó äîñë³äæóâàíèõ
áðàõ³ìîðô³â ³ç äâîá³÷íèì çìåíøåííÿì îáñÿãó ÂÙÏ çà-
ïàëüíèé ïðîöåñ ç âåëèêîþ éìîâ³ðí³ñòþ ïîøèðèðþºòüñÿ
íà îáèäâ³ ïàçóõè [7, 9]. Òàêîæ âñòàíîâëåíî çàëåæí³ñòü àñè-
ìåòð³¿ ãàéìîðîâèõ ñèíóñ³â â³ä ñòàò³ òà â³êó. Çàçíà÷åí³
ñòðóêòóðè ÷àñò³øå ñèìåòðè÷í³ äî 50 ðîê³â ó îáîõ ñòàòåé.
Ó á³ëüø ñòàðøîìó â³ö³ ë³âà ïàçóõà ìàº âåëèê³ ðîçì³ðè,
îñê³ëüêè ï³ääàºòüñÿ á³ëüø âèðàæåíîìó âòîðèííîìó
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Ðåçþìå. Â ñòàòò³ îïèñàí³ â³êîâ³ â³äì³ííîñò³ àíòðîïî-ñîìàòîòèïîëîã³÷íèõ ïîêàçíèê³â ì³æ õâîðèìè íà
îäíî- òà äâîá³÷íèé ãîñòðèé ãí³éíèé ãàéìîðèò þíàêàìè ³ ÷îëîâ³êàìè áåç óðàõóâàííÿ òà ç óðàõóâàííÿì
êðàí³îòèïó. Äîâåäåíî, ùî íàéá³ëüø âèðàæåí³ ðîçá³æíîñò³ äîñë³äæóâàíèõ ðîçì³ð³â âñòàíîâëåí³ ì³æ õâîðèìè
þíàêàìè ³ ÷îëîâ³êàìè íà îäíîá³÷íèé ãîñòðèé ãí³éíèé ãàéìîðèò áåç óðàõóâàííÿ êðàí³îòèïó.
Êëþ÷îâ³ ñëîâà: àíòðîïîìåòð³ÿ, êðàí³îòèï, ãîñòðèé ãí³éíèé ãàéìîðèò, þíàêè, ÷îëîâ³êè.

çá³ëüøåííþ, ùî çóìîâëþº íàé÷àñò³øå âèíèêíåííÿ îäíî-
á³÷íîãî çàïàëüíîãî ïðîöåñó [8, 10, 13].

Âðàõîâóþ÷è âèùå âèêëàäåíå, íåçàïåðå÷íèì ï³äãðóí-
òÿì äëÿ ôîðìóâàííÿ ö³ë³ñíîãî óÿâëåííÿ ïðî çàçíà÷åíó
íîçîëîã³þ íàðàç³ º îð³ºíòàö³ÿ íà ³íòåãðàòèâí³ ïðèíöèïè,
ÿê³ áàçóþòüñÿ íà àíòðîïîëîã³÷íèõ äàíèõ, ïðåäñòàâëåíèõ
êîìïëåêñîì ïîêàçíèê³â, ðîçì³ðíèõ õàðàêòåðèñòèê òà òè-
ïîâèõ îñîáëèâîñòåé ó â³êîâîìó àñïåêò³.

Ìåòà ðîáîòè. Âñòàíîâèòè â³äì³ííîñò³ àíòðîïî-ñîìà-
òîòèïîëîã³÷íèõ ïîêàçíèê³â ì³æ õâîðèìè íà îäíî- òà
äâîá³÷íèé ãîñòðèé ãí³éíèé ãàéìîðèò þíàêàìè ³ ÷îëîâ³êà-
ìè áåç óðàõóâàííÿ òà ç óðàõóâàííÿì êðàí³îòèïó.

Ìàòåð³àëè òà ìåòîäè. Íà áàç³ íàóêîâî-äîñë³äíîãî öåí-
òðó Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó
³ìåí³ Ì.². Ïèðîãîâà áóëî ïðîâåäåíî àíòðîïîëîã³÷íå îá-
ñòåæåííÿ 45 õâîðèõ íà ãîñòðèé ãí³éíèé ãàéìîðèò þíàê³â
â³êîì â³ä 18 äî 21 ðîêó, òà 55 õâîðèõ íà ãîñòðèé ãí³éíèé
ãàéìîðèò ÷îëîâ³ê³â â³êîì â³ä 22 äî 25 ðîê³â, ó òðåòüîìó
ïîêîë³íí³ ìåøêàíö³â Ïîä³ëüñüêîãî ðåã³îíó Óêðà¿íè.

Êîì³òåòîì ç á³îåòèêè Â³ííèöüêîãî íàö³îíàëüíîãî ìå-
äè÷íîãî óí³âåðñèòåòó ³ìåí³ Ì.². Ïèðîãîâà âñòàíîâëåíî,
ùî ïðîâåäåí³ äîñë³äæåííÿ íå çàïåðå÷óþòü îñíîâíèì á³î-
åòè÷íèì íîðìàì Ãåëüñ³íñüêî¿ äåêëàðàö³¿, Êîíâåíö³¿ Ðàäè
ªâðîïè ïðî ïðàâà ëþäèíè òà á³îìåäèöèíó (1977), â³äïîâ³ä-
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íèì ïîëîæåííÿì ÂÎÎÇ òà çàêîíàì Óêðà¿íè (ïðîòîêîë
¹19 â³ä 08.11.2012).

Çã³äíî ñõåìè, çàïðîïîíîâàíî¿ Â.Â. Áóíàêîì [1], áóëî
çä³éñíåíî àíòðîïîìåòðè÷íå îáñòåæåííÿ, ÿêå ñêëàäàëîñÿ
³ç ïðîöåäóðè âèì³ðþâàííÿ äîâæèíè ³ ìàñè ò³ëà, ïî-
çäîâæí³õ, ïîïåðå÷íèõ ³ îáõâàòíèõ ðîçì³ð³â, òîâùèíè
øê³ðíî-æèðîâèõ ñêëàäîê.

Êðàí³îòèï âèðàõîâóâàëè çà äîïîìîãîþ ÷åðåïíîãî ïî-
êàçíèêà (ñï³ââ³äíîøåííÿ ìàêñèìàëüíî¿ øèðèíè äî ìàê-
ñèìàëüíî¿ äîâæèíè ãîëîâè), ÿêèé ìàº òðè îñíîâíèõ ãðà-
äàö³¿: áðàõ³öåôàë³ÿ (êîðîòêîãîëîâ³ñòü) – ÷åðåïíèé
ïîêàçíèê á³ëüøå 80,0 %; ìåçîöåôàë³ÿ – ÷åðåïíèé ïîêàç-
íèê â ìåæàõ 75,0 – 79,9 %, ùî õàðàêòåðèçóº ïîì³ðíî äîâ-
ãèé ³ øèðîêèé ÷åðåï; äîë³õîöåôàë³ÿ – ôîðìà ãîëîâè, ïðè
ÿê³é ÷åðåïíèé ïîêàçíèê ñòàíîâèòü 74,9 % ³ íèæ÷å.

Âñòàíîâëåíî íàñòóïíèé ðîçïîä³ë êðàí³îòèï³â ñåðåä
õâîðèõ þíàê³â ³ ÷îëîâ³ê³â: õâîð³ íà äâîá³÷íèé ãîñòðèé
ãàéìîðèò (ÄÃÃÃ) þíàêè – 8 ìåçîöåôàë³â ³ 12 áðàõ³öå-
ôàë³â; õâîð³ íà ÄÃÃÃ ÷îëîâ³êè – 1 äîë³õîöåôàë, 6 ìåçîöå-
ôàë³â ³ 11 áðàõ³öåôàë³â; õâîð³ íà îäíîá³÷íèé ãîñòðèé ãàé-
ìîðèò (ÎÃÃÃ) þíàêè – 10 ìåçîöåôàë³â ³ 15 áðàõ³öåôàë³â;
õâîð³ íà ÎÃÃÃ ÷îëîâ³êè – 3 äîë³õîöåôàëè; 7 ìåçîöåôàë³â ³
27 áðàõ³öåôàë³â.

Ñòàòèñòè÷íà îáðîáêà îòðèìàíèõ ðåçóëüòàò³â ïðîâåäå-
íà â ë³öåíç³éíîìó ñòàòèñòè÷íîìó ïàêåò³ “STATISTICA
6.1” ç âèêîðèñòàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè
îòðèìàíèõ ðåçóëüòàò³â.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Âñòàíîâ-
ëåí³ ñåðåäí³ çíà÷åííÿ àíòðîïî-ñîìàòîòèïîëîã³÷íèõ ïî-
êàçíèê³â äëÿ õâîðèõ íà ÄÃÃÃ òà ÎÃÃÃ þíàê³â ³ ÷îëîâ³ê³â
áåç óðàõóâàííÿ òà ç óðàõóâàííÿì êðàí³îòèïó, à òàêîæ âèâ-
÷åí³ äîñòîâ³ðí³ â³êîâ³ â³äì³ííîñò³ öèõ ïîêàçíèê³â ì³æ çàç-
íà÷åíèìè ãðóïàìè ïîð³âíÿííÿ (òàáë. 1).

Âñòàíîâëåíî, ùî äîâæèíà ò³ëà ó õâîðèõ íà ÎÃÃÃ àáî
ÄÃÃÃ þíàê³â áðàõ³öåôàë³â ñòàòèñòè÷íî çíà÷óùå á³ëüøà
(p<0,05), í³æ ó ÷îëîâ³ê³â â³äïîâ³äíèõ ãðóï ïîð³âíÿííÿ. Âñòà-
íîâëåíà òåíäåíö³ÿ (ð=0,063) äî á³ëüøîãî çíà÷åííÿ äîâæè-
íè ò³ëà ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòè-
ïó ïîð³âíÿíî ³ç ÷îëîâ³êàìè â³äïîâ³äíî¿ ãðóïè ïîð³âíÿííÿ.

Âåëè÷èíà îáõâàòó òàë³¿ ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç
óðàõóâàííÿ êðàí³îòèïó ñòàòèñòè÷íî çíà÷óùå ìåíøà
(ð<0,01), í³æ ó ÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà îáõâàòó ãðóäíî¿ êë³òêè ïðè ãëèáîêîìó âäèõó
ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó ñòà-
òèñòè÷íî çíà÷óùå ìåíøà (ð<0,05), í³æ ó ÷îëîâ³ê³â â³äïî-
â³äíî¿ ãðóïè.

Òàáëèöÿ 1.
Â³êîâ³ â³äì³ííîñò³ àíòðîïî-ñîìàòîòèïîëîã³÷íèõ ïîêàçíèê³â ì³æ õâîðèìè íà îäíî- òà äâîá³÷íèé ãîñòðèé

ãí³éíèé ãàéìîðèò þíàêàìè ³ ÷îëîâ³êàìè áåç óðàõóâàííÿ òà ç óðàõóâàííÿì êðàí³îòèïó (Ì±σσσσσ)

Ïðèì³òêè: Õ – õâîð³ íà ãîñòðèé ãí³éíèé ãàéìîðèò; Á – õâîð³ áðàõ³öåôàëè; Ä – äâîá³÷íèé ãàéìîðèò; Î – îäíîá³÷íèé ãàéìîðèò;
ÒØÆÑ – òîâùèíà øê³ðíî-æèðîâèõ ñêëàäîê; × – ÷îëîâ³êè; Þ – þíàêè; ð – äîñòîâ³ðí³ñòü â³äì³ííîñòåé ì³æ â³äïîâ³äíèìè ãðóïàìè þíàê³â
³ ÷îëîâ³ê³â.
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Âåëè÷èíà îáõâàòó ãðóäíî¿ êë³òêè ïðè ãëèáîêîìó âèäè-
õó ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó
ñòàòèñòè÷íî çíà÷óùå ìåíøà (ð<0,05), í³æ ó ÷îëîâ³ê³â
â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà îáõâàòó ãðóäíî¿ êë³òêè ïðè ïàóç³ ó õâîðèõ íà
ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó ñòàòèñòè÷íî
çíà÷óùå ìåíøà (ð<0,05), í³æ ó ÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè íà çàäí³é
ïîâåðõí³ ïëå÷à ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ
êðàí³îòèïó ñòàòèñòè÷íî çíà÷óùå ìåíøà (ð<0,05), í³æ ó
÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè ï³ä
íèæí³ì êóòîì ëîïàòêè ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðà-
õóâàííÿ êðàí³îòèïó òà áðàõ³öåôàë³â ñòàòèñòè÷íî çíà÷óùå
ìåíøà (ð<0,05-0,01), í³æ ó ÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè íà æèâîò³
ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó ñòà-
òèñòè÷íî çíà÷óùå ìåíøà (ð<0,01), í³æ ó ÷îëîâ³ê³â â³äïî-
â³äíî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè íà áîö³ ó
õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó ñòàòè-
ñòè÷íî çíà÷óùå ìåíøà (ð<0,01), í³æ ó ÷îëîâ³ê³â â³äïîâ³ä-
íî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè ó âåðõí³é
÷àñòèí³ ñòåãíà ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ
êðàí³îòèïó òà áðàõ³öåôàë³â ñòàòèñòè÷íî çíà÷óùå ìåíøà
(ð<0,05-0,01), í³æ ó ÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè íà
ãîì³ëö³ ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³î-
òèïó ñòàòèñòè÷íî çíà÷óùå ìåíøà (ð<0,01), í³æ ó ÷îëî-
â³ê³â â³äïîâ³äíî¿ ãðóïè.

Âåëè÷èíà åíäîìîðôíîãî êîìïîíåíòó ñîìàòîòèïó ó
õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³îòèïó ñòàòè-
ñòè÷íî çíà÷óùå ìåíøà (ð<0,05), í³æ ó ÷îëîâ³ê³â â³äïîâ³ä-
íî¿ ãðóïè.

Âåëè÷èíà ìåçîìîðôíîãî êîìïîíåíòó ñîìàòîòèïó ó
õâîðèõ íà ÄÃÃÃ ÷îëîâ³ê³â áðàõ³öåôàë³â äîñòîâ³ðíî
(ð<0,05) á³ëüøà, í³æ ó þíàê³â â³äïîâ³äíî¿ ãðóïè ïîð³âíÿí-
íÿ. Òàêîæ âñòàíîâëåíî, ùî âåëè÷èíà âèùåâêàçàíîãî ïî-
êàçíèêà ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõóâàííÿ êðàí³î-
òèïó ñòàòèñòè÷íî çíà÷óùå ìåíøà (ð<0,01), í³æ ó
÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

Âñòàíîâëåíà çíà÷íà òåíäåíö³ÿ (ð=0,056) äî á³ëüøî¿ âå-
ëè÷èíè åêòîìîðôíîãî êîìïîíåíòó ñîìàòîòèïó ó õâîðèõ
íà ÄÃÃÃ þíàê³â áðàõ³öåôàë³â ïîð³âíÿíî ³ç õâîðèìè íà
ÄÃÃÃ ÷îëîâ³êàìè áðàõ³öåôàëàìè. Âñòàíîâëåíà òåíäåíö³ÿ
(ð=0,065) äî á³ëüøî¿ âåëè÷èíè åêòîìîðôíîãî êîìïîíåí-
òó ñîìàòîòèïó ó õâîðèõ íà ÎÃÃÃ þíàê³â áðàõ³öåôàë³â ïî-
ð³âíÿíî ³ç õâîðèìè íà ÎÃÃÃ ÷îëîâ³êàìè áðàõ³öåôàëàìè.

Âñòàíîâëåíî, ùî âåëè÷èíà ê³ñòêîâîãî êîìïîíåíòà
ìàñè ò³ëà çà Ìàòåéêî ó õâîðèõ íà ÎÃÃÃ þíàê³â áåç óðàõó-
âàííÿ êðàí³îòèïó ñòàòèñòè÷íî çíà÷óùå ìåíøà (ð<0,05),
í³æ ó ÷îëîâ³ê³â â³äïîâ³äíî¿ ãðóïè.

²íø³ àíòðîïî-ñîìàòîòèïîëîã³÷í³ ïîêàçíèê³â ó õâîðèõ
íà ÄÃÃÃ òà ÎÃÃÃ þíàê³â ³ ÷îëîâ³ê³â áåç óðàõóâàííÿ êðàí³î-
òèïó òà áðàõ³öåôàë³â íå ìàëè äîñòîâ³ðíèõ â³êîâèõ â³äì³ííî-
ñòåé òà òåíäåíö³é â³äì³ííîñòåé âåëè÷èíè ïîêàçíèêà.

Òàêèì ÷èíîì, íàìè âñòàíîâëåí³ íàñòóïí³ â³êîâ³
â³äì³ííîñò³ àíòðîïî-ñîìàòîòèïîëîã³÷íèõ ïîêàçíèê³â ì³æ

õâîðèìè íà ÄÃÃÃ òà ÎÃÃÃ þíàêàìè ³ ÷îëîâ³êàìè áåç
óðàõóâàííÿ òà ç óðàõóâàííÿì êðàí³îòèïó: ì³æ õâîðèìè
þíàêàìè ³ ÷îëîâ³êàìè íà ÄÃÃÃ áåç óðàõóâàííÿ êðàí³îòè-
ïó – ñòàòèñòè÷íî çíà÷óùèõ â³äì³ííîñòåé, àáî òåíäåíö³é
â³äì³ííîñòåé íå âñòàíîâëåíî; ì³æ õâîðèìè íà ÄÃÃÃ þíà-
êàìè ³ ÷îëîâ³êàìè áðàõ³öåôàëàìè – á³ëüø³ çíà÷åííÿ äîâ-
æèíè ò³ëà ó þíàê³â; ìåçîìîðôíîãî ³ åêòîìîðôíîãî êîì-
ïîíåíò³â ñîìàòîòèïó ó ÷îëîâ³ê³â; ì³æ õâîðèìè þíàêàìè
³ ÷îëîâ³êàìè íà ÎÃÃÃ áåç óðàõóâàííÿ êðàí³îòèïó –
á³ëüø³ çíà÷åííÿ äîâæèíè ò³ëà ó þíàê³â; îáõâàòó òàë³¿,
ãðóäíî¿ êë³òêè ïðè ãëèáîêîìó âäèõó, âèäèõó òà ïàóç³; òîâ-
ùèíè øê³ðíî-æèðîâèõ ñêëàäîê íà çàäí³é ïîâåðõí³ ïëå÷à,
ï³ä íèæí³ì êóòîì ëîïàòêè, íà æèâîò³, íà áîö³, ó âåðõí³é
÷àñòèí³ ñòåãíà, íà ãîì³ëö³; åíäîìîðôíîãî ³ ìåçîìîðôíî-
ãî êîìïîíåíò³â ñîìàòîòèïó; ê³ñòêîâî¿ ìàñè ò³ëà çà Ìàòåé-
êî ó ÷îëîâ³ê³â; ì³æ õâîðèìè íà ÄÃÃÃ þíàêàìè ³ ÷îëîâ³êà-
ìè áðàõ³öåôàëàìè – á³ëüø³ çíà÷åííÿ äîâæèíè ò³ëà ó
þíàê³â; òîâùèíè øê³ðíî-æèðîâèõ ñêëàäîê ï³ä íèæí³ì êó-
òîì ëîïàòêè, ó âåðõí³é ÷àñòèí³ ñòåãíà; åêòîìîðôíîãî
êîìïîíåíòó ñîìàòîòèïó ó ÷îëîâ³ê³â.

Âèñíîâêè.
1. Íàéá³ëüø âèðàæåí³ â³êîâ³ â³äì³ííîñò³ àíòðîïî-ñî-

ìàòîòèïîëîã³÷íèõ ïîêàçíèê³â âñòàíîâëåí³ ì³æ õâîðèìè
þíàêàìè ³ ÷îëîâ³êàìè íà ÎÃÃÃ áåç óðàõóâàííÿ êðàí³îòè-
ïó (á³ëüø³ çíà÷åííÿ äîâæèíè ò³ëà ó þíàê³â; îáõâàòó òàë³¿,
ãðóäíî¿ êë³òêè ïðè ãëèáîêîìó âäèõó, âèäèõó òà ïàóç³; òîâ-
ùèíè øê³ðíî-æèðîâèõ ñêëàäîê íà çàäí³é ïîâåðõí³ ïëå÷à,
ï³ä íèæí³ì êóòîì ëîïàòêè, íà æèâîò³, íà áîö³, ó âåðõí³é
÷àñòèí³ ñòåãíà, íà ãîì³ëö³; åíäîìîðôíîãî ³ ìåçîìîðôíî-
ãî êîìïîíåíò³â ñîìàòîòèïó; ê³ñòêîâî¿ ìàñè ò³ëà çà Ìàòåé-
êî ó ÷îëîâ³ê³â).

2. Ìåíøà ê³ëüê³ñòü ðîçá³æíîñòåé âñòàíîâëåíà äëÿ àíò-
ðîïî-ñîìàòîòèïîëîã³÷íèõ ïîêàçíèê³â ì³æ õâîðèìè íà
ÄÃÃÃ þíàêàìè ³ ÷îëîâ³êàìè áðàõ³öåôàëàìè (á³ëüø³ çíà-
÷åííÿ äîâæèíè ò³ëà ó þíàê³â; òîâùèíè øê³ðíî-æèðîâèõ
ñêëàäîê ï³ä íèæí³ì êóòîì ëîïàòêè, ó âåðõí³é ÷àñòèí³ ñòåã-
íà; åêòîìîðôíîãî êîìïîíåíòó ñîìàòîòèïó ó ÷îëîâ³ê³â) ³
ì³æ õâîðèìè íà ÄÃÃÃ þíàêàìè ³ ÷îëîâ³êàìè áðàõ³öåôàëà-
ìè (á³ëüø³ çíà÷åííÿ äîâæèíè ò³ëà ó þíàê³â; ìåçîìîðôíîãî
³ åêòîìîðôíîãî êîìïîíåíò³â ñîìàòîòèïó ó ÷îëîâ³ê³â).

3. Ì³æ õâîðèìè þíàêàìè ³ ÷îëîâ³êàìè íà ÄÃÃÃ áåç
óðàõóâàííÿ êðàí³îòèïó ñòàòèñòè÷íî çíà÷óùèõ â³äì³ííîñ-
òåé, àáî òåíäåíö³é â³äì³ííîñòåé íå âñòàíîâëåíî.

Ïåðñïåêòèâè ïîäàëüøèõ ðîçðîáîê. Ïåðñïåêòèâè
ïîäàëüøèõ äîñë³äæåíü ïîëÿãàþòü â òîìó, ùî äîñë³äæåííÿ
îñîáëèâîñòåé àíòðîïî-ñîìàòîòèïîëîã³÷íèõ ïîêàçíèê³â
ò³ëà ì³æ õâîðèìè þíàêàìè ³ ÷îëîâ³êàìè ð³çíèõ êðàí³î-
òèï³â äîçâîëÿòü íàáëèçèòè íàñ äî ðîçóì³ííÿ âçàºìîçà-
ëåæíîñòåé ìîðôîôåíîòèï³÷íèõ îñîáëèâîñòåé îðãàí³çìó
òà õàðàêòåðó ïðîÿâ³â ãîñòðîãî ãí³éíîãî ãàéìîðèòó.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð ×åðêàñîâ Â.Ã.
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Øêîëüíèê Ý.ß.
Ãîðîäñêàÿ êëèíè÷åñêàÿ áîëüíèöà
ñêîðîé ìåäèöèíñêîé ïîìîùè, ã. Âèííèöà, Óêðàèíà

Ðåçþìå. Â ñòàòüå îïèñàíû âîçðàñòíûå ðàçëè÷èÿ
àíòðîïî-ñîìàòîòèïîëîãè÷åñêèõ ïîêàçàòåëåé ìåæäó
áîëüíûìè íà îäíî- è äâóñòîðîííèé îñòðûé ãíîéíûé ãàé-
ìîðèò þíîøàìè è ìóæ÷èíàìè áåç ó÷åòà è ñ ó÷åòîì êðà-
íèîòèïà. Äîêàçàíî, ÷òî íàèáîëåå âûðàæåííûå ðàçëè-
÷èÿ èññëåäóåìûõ ðàçìåðîâ óñòàíîâëåíû ìåæäó
áîëüíûìè þíîøàìè è ìóæ÷èíàìè íà îäíîñòîðîííèé
îñòðûé ãíîéíûé áåç ó÷åòà êðàíèîòèïà.

Êëþ÷åâûå ñëîâà: àíòðîïîìåòðèÿ, êðàíèîòèï,
îñòðûé ãíîéíûé ãàéìîðèò, þíîøè, ìóæ÷èíû.

AGE DIFFERENCES OF ANTHROPO-
SOMATOTYPOLOGICAL INDICES BETWEEN
PATIENTS WITH SINGLE AND TWO SIDED

ACUTE PURULENT SINUSITIS IN BOYS AND MEN

E.Ia. Shkolnik
Municipal Hospital of ambulance, Vinnitsia, Ukraine

Summary. The article describes the age differences
anthropo-somatotypological parameters between patients
with one- and two-sided acute purulent sinusitis in boys
and men without considering and with considering of
craniotype. It is proved that the most pronounced
differences of studied amount are set between the
patient’s boys and men with unilateral acute purulent
sinusitis excluding craniotype.

Key words: anthropometry, craniotype, acute purulent
sinusitis, boys, men.
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Ðåçþìå. Ó ïàö³ºíò³â ç ïîºäíàíîþ åíäîêðèííîþ ïàòîëîã³ºþ (öóêðîâèé ä³àáåò 2 òèïó òà ã³ïîòèðåîç)
äîñë³äæóâàâñÿ ñòàí ñëüîçîïðîäóêö³¿ (ïðîáà Øèðìåðà) ³ ÷àñ ðîçðèâó ñë³çíî¿ ïë³âêè (ïðîáà Íîðíà), çàëåæíî
â³ä ð³âíÿ â³òàì³íó D3. Ïîêàçàíî, ùî ïðè íåäîñòàòíîñò³ â³òàì³íó D3 ñïîñòåð³ãàºòüñÿ ïîì³ðíà ã³ïîëàê-
ð³ì³ÿ, ïðè äåô³öèò³ – çíà÷íà.
Êëþ÷îâ³ ñëîâà: ïîºäíàíà åíäîêðèííà ïàòîëîã³ÿ, â³òàì³í  D3, ñèíäðîì «ñóõîãî îêà».

Àíòîíåíêî Îëåíà,
àntelena@ukr.net

Âñòóï. Çà îñòàíí³ ðîêè â óñüîìó ñâ³ò³ ñïîñòåð³ãàºòüñÿ
çðîñòàííÿ ê³ëüêîñò³ ïîºäíàíî¿ åíäîêðèííî¿ ïàòîëîã³¿
(ÏÅÏ), ùî ïðåäñòàâëÿº ñîáîþ ïåðâèííå óðàæåííÿ äâîõ
àáî á³ëüøå åíäîêðèííèõ çàëîç òà ìîæå ïîºäíóâàòèñÿ ç íå
åíäîêðèííèìè çàõâîðþâàííÿìè (öåë³àê³ÿ, àëîïåö³ÿ,
ïåðí³ö³îçíà àíåì³ÿ, â³òèë³ãî). Íàé÷àñò³øå çóñòð³÷àºòüñÿ
ïîºäíàííÿ öóêðîâîãî ä³àáåòó 2 òèïó (ÖÄ) òà ã³ïîòèðåîçó
[3]. Â³äîìî, ùî ó õâîðèõ ç ÖÄ 2 òèïó çà ðàõóíîê ðîçâèòêó
ã³ïîòèðåîçó ïîñèëþºòüñÿ ³íñóë³íîðåçèñòåíòí³ñòü,
çá³ëüøóºòüñÿ ìàñà ò³ëà òà ðîçâèâàºòüñÿ ñõèëüí³òü äî ã³ïîã-
ë³êåì³é [5, 9].

Â³äîìî, ùî ïîðóøåííÿ ìåòàáîë³÷íîãî îáì³íó ìî-
æóòü ïðèçâåñòè äî ðîçâèòêó ïàòîëîã³÷íèõ ñòàí³â îðãàíó
çîðó. Îäíèì ç íàé÷àñò³øèõ º ñèíäðîì “ñóõîãî îêà” (ÑÑÎ).
Òàê, â åêîíîì³÷íî ðîçâèíåíèõ êðà¿íàõ öå çàõâîðþâàííÿ
çóñòð³÷àºòüñÿ ó 17% âèïàäêàõ îôòàëüìîëîã³÷íî¿ ïàòîëîã³¿
[1]. ²ñíóþòü ð³çí³ ïðè÷èíè ðîçâèòêó ÑÑÎ: ïîðóøåííÿ ìå-
õàí³çì³â ôóíêö³îíóâàííÿ ïðåêîðíåàëüíî¿ ïë³âêè [10], ³ìó-
íîîïîñåðåäêîâàíèé çàïàëüíèé ïðîöåñ ó ñëüîçí³é ð³äèí³
òà êë³òèíàõ êîí’þíêòèâàëüíîãî åï³òåë³þ [7, 10], íàÿâí³ñòü
ðåâìàòè÷íèõ çàõâîðþâàíü [6], ì³ñöåâ³ çàïàëüí³ ïðîöåñè
ñèñòåìíîãî õàðàêòåðó (³ìóíîêîìïðîìåòóþ÷³ àâòî³ìóíí³
çàõâîðþâàííÿ) [8].

Ôàêòîðàìè ðèçèêó ðîçâèòêó ÑÑÎ ó ïàö³ºíò³â ç ÏÅÏ º
òðèâàë³ñòü çàõâîðþâàííÿ, ì³êðîàíã³îïàò³¿, íåéðîïàò³¿ òà
â³ê. Çîêðåìà, ó õâîðèõ â³êîì äî 50 ðîê³â ÑÑÎ ðîçâèâàºòüñÿ

ó 5 ðàç³â ð³äøå, í³æ ó ñòàðø³é â³êîâ³é ãðóï³ [3]. Ñë³ä â³äçíà-
÷èòè, ùî çàïàëüí³ çàõâîðþâàííÿ äîäàòêîâîãî àïàðàòó îêà
÷àñò³øå ñïîñòåð³ãàþòüñÿ ïðè íàÿâíîñò³ ïîðóøåíü âóãëå-
âîäíîãî îáì³íó òà ïðèçâîäÿòü äî çíèæåííÿ ñëüîçîïðî-
äóêö³¿ [9]. Ïàö³ºíòè ç ÑÑÎ ïðåä’ÿâëÿþòü ñêàðãè íà ïî÷åð-
âîí³ííÿ î÷åé, â³ä÷óòòÿ ÷óæîð³äíîãî ò³ëà òà äèñêîìôîðòó,
ñâ³òëîáîÿçíü, ï³äâèùåíó ÷óòëèâ³ñòü äî äèìó, ïèëó òà êîí-
äèö³éîâàíîãî ïîâ³òðÿ.

Íà ñüîãîäí³ âèâ÷åí³ îñíîâí³ ìåõàí³çìè ðîçâèòêó ÖÄ
2 òèïó òà ã³ïîòèðåîçó, àëå äåÿê³ ëàíêè ïàòîãåíåçó çàëè-
øàþòüñÿ íåäîñòàòíüî äîñë³äæåíèìè. Òàê, îñòàíí³ì ÷à-
ñîì çâåðòàºòüñÿ óâàãà íà äîñë³äæåííÿ ðîë³ â³òàì³íó D3 ó
ïàòîãåíåç³ ä³àáåòè÷íèõ óðàæåíü [10]. Â³òàì³í D â³äíî-
ñèòüñÿ äî ãðóïè á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, æèðîðîç-
÷èííèõ â³òàì³í³â. Âñòàíîâëåíî, ùî â³òàì³í D3 ðåãóëþº
ñèíòåç á³ëê³â, ë³ï³ä³â òà ãîðìîí³â. Òàêîæ ïîêðàùóº ìåòà-
áîë³çì êàëüö³þ, ôîñôîðó, ðåãóëþº àêòèâí³ñòü ³íñóë³íó,
áàëàíñ öóêðó êðîâ³, ³ìóíí³ ðåàêö³¿ îðãàí³çìó, ìàº ïðî-
òèçàïàëüíèé åôåêò [9]. Âàæëèâ³ñòü ðîë³ â³òàì³íó D3 ó
ðîçâèòêó ³ìóííî¿ â³äïîâ³ä³ îðãàí³çìó ï³äòâåðäæóºòüñÿ
íàÿâí³ñòþ â ³ìóíîêîìïåòåíòíèõ êë³òèíàõ ðåöåïòîð³â äî
éîãî ãîðìîíàëüíèõ ôîðì òà çäàòí³ñòü äåÿêèõ ç öèõ
êë³òèí ñàìîñò³éíî ñèíòåçóâàòè àêòèâí³ ìåòàáîë³òè â³òà-
ì³íó [4].

²íäèêàòîðîì ñòàíó çàáåçïå÷åíîñò³ îðãàí³çìó â³òàì³-
íîì D3 º âèçíà÷åííÿ ð³âíÿ éîãî àêòèâíî¿ ôîðìè –
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Òàáëèöÿ 1.
Êë³í³÷í³ îçíàêè ÑÑÎ ó õâîðèõ ç ÖÄ 2 òèïó òà ã³ïîòèðåîçîì

25(ÎÍ)D. Çàáåçïå÷åí³ñòü îðãàí³çìó â³òàì³íîì D3 ââà-
æàºòüñÿ äîñòàòíüîþ, ÿêùî ð³âåíü 25 (ÎÍ)D ñÿãàº
100,0 íìîëü/ë, ïðè çíèæåíí³ äî 75 íìîëü/ë – ðîçâèâàºòüñÿ
ã³ïîâ³òàì³íîç. Çíèæåííÿ ð³âíÿ 25(ÎÍ)D íèæ÷å 50 íìîëü/ë
îö³íþºòüñÿ ÿê âèðàæåíèé äåô³öèò â³òàì³íó D3 òà º çàãðîç-
ëèâèì äëÿ ïàö³ºíòà [10].

Ìåòà – âèâ÷èòè ïðîÿâè ñèíäðîìó “ñóõîãî îêà” ó õâî-
ðèõ ç ïîºäíàíîþ åíäîêðèííîþ ïàòîëîã³ºþ íà ôîí³ íåäî-
ñòàòíîñò³ â³òàì³íó D3.

Ìàòåð³àëè òà ìåòîäè. Ï³ä íàøèì ñïîñòåðåæåííÿì
çíàõîäèëîñü 84 ïàö³ºíòè (168 î÷åé) â³êîì â³ä 35 äî 62 ðîê³â
ç ÖÄ 2 òèïó òà ã³ïîòèðåîçîì. Ñòàæ çàõâîðþâàííÿ ñêëàäàâ
â³ä 5 äî 18 ðîê³â. Óñ³ì õâîðèì ïðîâîäèëè ñòàíäàðòíå çà-
ãàëüíå îôòàëüìîëîã³÷íå îáñòåæåííÿ (â³çîìåòð³ÿ, òîíî-
ìåòð³ÿ, ïåðèìåòð³ÿ, îôòàëüìîñêîï³ÿ). Ð³âåíü ñëüîçîïðî-
äóêö³¿ âèçíà÷àëè çà ïðîáîþ Øèðìåðà òà îö³íêîþ
ñòàá³ëüíîñò³ ïðåðîã³âêîâî¿ ñëüîçíî¿ ïë³âêè (ïðîáà Íîð-
íà). Îö³íêó ð³âíÿ 25(ÎÍ)D ó ïëàçì³ êðîâ³ ïðîâîäèëè çà
äîïîìîãîþ ³ìóíîôåðìåíòíîãî ìåòîäó ê³ëüê³ñíîãî âèç-
íà÷åííÿ (Kit 25-OH D IDS OCTEIA).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Âèçíà÷åííÿ ð³âíÿ
25(ÎÍ)D ó ïëàçì³ êðîâ³ õâîðèõ ç ïîºäíàíîþ åíäîêðèí-
íîþ ïàòîëîã³ºþ äîçâîëèëî äèôåðåíö³þâàòè ñòóï³íü íå-
äîñòàòíîñò³ â³òàì³íó D3. Òàê, ó ïåðåâàæíî¿ á³ëüøîñò³ õâî-
ðèõ (52 îñîáè, 61,91%) éîãî âì³ñò ñÿãàâ 58,8 ±1,34 íìîëü/ë
(ð<0,5), ùî îö³íþºòüñÿ ÿê íåäîñòàòí³ñòü â³òàì³íó D3.
Ó ðåøòè 32 õâîðèõ (38,09%) ð³âåíü 25(ÎÍ)D ñòàíîâèâ
37,5±1,73 íìîëü/ë (ð<0,5), ùî ñâ³ä÷èëî ïðî íàÿâí³ñòü äåô³-
öèòó â³òàì³íó D3.

Êë³í³÷íå îôòàëüìîëîã³÷íå äîñë³äæåííÿ õâîðèõ ç ÏÅÏ
âèÿâèëî ð³çíó ÷àñòîòó òèïîâèõ ïðîÿâ³â ÑÑÎ ó õâîðèõ ç
íåäîñòàòí³ñòþ àáî äåô³öèòîì â³òàì³íó D3. Îñíîâí³
êë³í³÷í³ îçíàêè íàâåäåí³ ó òàáëèö³ 1.

Îïèòóâàííÿ ïîêàçàëî, ùî â ãðóï³ ïàö³ºíò³â ç äåô³-
öèòîì â³òàì³íó D3 ÷àñòîòà ñóá’ºêòèâíèõ ïðîÿâ³â ÑÑÎ
áóëà çíà÷íî á³ëüø âèðàçí³øîþ, àäæå ó îäíîãî é òîãî
æ õâîðîãî ñïîñòåð³ãàëèñÿ âîäíî÷àñ äåê³ëüêà ñèìï-
òîì³â, ùî ñòâîðþþòü çíà÷íèé äèñêîìôîðò, çîêðåìà,
â³ä÷óòòÿ ñóõîñò³ î÷åé, ð³ç³, ÷óæîð³äíîãî ò³ëà, ð³äøå – â
êîìá³íàö³¿ ç â³ä÷óòòÿì ñâ³òëîáîÿçí³ òà çíèæåííÿì ãîñ-

òðîòè çîðó ó íàäâå÷³ðí³é ÷àñ. Ó ïîð³âíÿíí³ ç õâîðèìè,
ùî ìàëè íåäîñòàòí³ñòü â³òàì³íó D3, â ãðóï³ ç âèðàæå-
íèì äåô³öèòîì â³òàì³íó ÷àñòîòà òàêèõ ïðîÿâ³â ñêëàäà-
ëà: â³ä÷óòòÿ ÷óæîð³äíîãî ò³ëà – 75,00% ïðè äåô³öèò³
â³òàì³íó D3 ó ïîð³âíÿíí³ ç 59,62% ïðè íåäîñòàòíîñò³
â³òàì³íó D3; â³ä÷óòòÿ ð³ç³ â î÷àõ – 65,63% òà 44,23%
â³äïîâ³äíî, ñâ³òëîáîÿçíü – 37,50% òà 26,92%; ðàçîì ç
òèì ÷àñòîòà ñêàðã íà çíèæåííÿ ãîñòðîòè çîðó ï³ä
âå÷³ð ïðàêòè÷íî áóëà íà îäíîìó ð³âí³ ³ ñêëàäàëà
28,13% òà 25,00% â³äïîâ³äíî.

Ïðè á³îì³êðîñêîï³÷íîìó äîñë³äæåíí³ ñòàíó ïåðåä-
íüîãî â³äð³çêó îðãàíó çîðó òàêîæ áóëè âèÿâëåí³ ðîçá³æ-
íîñò³ ó ÷àñòîñò³ ïðîÿâ³â ÑÑÎ â çàëåæíîñò³ â³ä ð³âíÿ çà-
áåçïå÷åíîñò³ â³òàì³íîì D3. ßêùî ñèìïòîì ñêëàäêè
áóëüâàðíî¿ êîí’þíêòèâè ó â³ëüíîãî êðàþ ïîâ³êè áóâ
ä³àãíîñòîâàíèé ïðàêòè÷íî ç³ çíà÷íîþ ÷àñòîòîþ â îáîõ
ãðóïàõ (87,50% ïðè äåô³öèò³ òà 82,69% ïðè íåäîñòàò-
íîñò³ â³òàì³íó D3), òî ã³ïåðåì³ÿ êîí’þíêòèâè ñóïðîâîä-
æóâàëà äåô³öèòèíèé ñòàí ó 81,25% âèïàäê³â, à ïðè íå-
äîñòàòíîñò³ – ëèøå ó 67,31%. Íàéá³ëüø âèðàæåí³
ðîçá³æíîñò³ ó ÷àñòîñò³ îêðåìèõ ñèìïòîì³â áóëè âèðà-
æåíèìè ïðè äîñë³äæåíí³ êîí’þíêòèâàëüíî¿ ïîðîæíè-
íè òà íàÿâíîñò³ ñëèçîâèõ íèòîê. Ó õâîðèõ ç äåô³öèòíèì
ñòàíîì ùîäî â³òàì³íó D3 ïðîÿâè ï³äâèùåíîãî çëóùåí-
íÿ åï³òåë³þ òà óòâîðåííÿ ñëèçó â êîí’þíêòèâàëüíîìó
ì³øêó ó âèãëÿä³ ñëèçîâèõ íèòîê ñïîñòåð³ãàþòüñÿ ç ÷àñ-
òîòîþ 40,63%. Ïðè íåäîñòàòíîñò³ â³òàì³íó D3 ïðè ÏÅÏ
÷àñòîòà öüîãî ñèìïòîìó º çíà÷íî ìåíøîþ ³ ñòàíîâèòü,
çà íàøèìè äàíèìè, 15,38%.

Äîñë³äæåííÿ ñëüçîïðîäóêö³¿ ó õâîðèõ ç ïîºäíàíîþ
åíäîêðèííîþ ïàòîëîã³ºþ âèÿâèëè äîñòîâ³ðíó çàëåæí³ñòü
ïðîÿâ³â ¿¿ ïîðóøåíü â³ä ð³âíÿ çàáåçïå÷åíîñò³ â³òàì³íîì D3
Ðåçóëüòàòè ïðåäñòàâëåí³ íà ðèñ. 1.

Ó õâîðèõ ç íåäîñòàòí³ñòþ â³òàì³íó D3 çà äîïîìîãîþ
ïðîáè Øèðìåðà âèÿâëåíî ïîì³ðíó ã³ïîëàêð³ì³þ –
10,1±0,97 ìì (ð<0,5). Ïðè äåô³öèò³ â³òàì³íó D3 ñïîñòåð³ãà-
ëàñÿ çíà÷íà ã³ïîëàêð³ì³ÿ, ïðè öüîìó ¿¿ ïîêàçíèê äîð³âíþ-
âàâ 6,0±0,88 ìì (ð<0,5). Ðàçîì ç òèì, ÷àñ ïîðóøåííÿ ñòà-
á³ëüíîñò³ ñëüîçíî¿ ïë³âêè (ïðîáà Íîðíà) â îáîõ ãðóïàõ íå
ïåðåâèùóâàâ 5,1 ±0,08 ñ (ð<0,5), ùî ìîæíà îö³íþâàòè ÿê ¿¿
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Ðèñ. 1. Ðåçóëüòàòè äîñë³äæåííÿ ñëüîçîïðîäóêö³¿
(òåñò Øèðìåðà) òà ñòàá³ëüíîñò³ ñëüîçíî¿ ïë³âêè

(ïðîáà Íîðíà) ó ïàö³ºíò³â ñ íåäîñòàòí³ñòþ â³òàì³íó D3.

âèðàæåíó íåñòàá³ëüí³ñòü (íîðìàëüí³ ïîêàçíèêè ñêëàäà-
þòü 15-45 ñ), â³ðîã³äíî, âíàñë³äîê ðîçâèòêó íàáðÿêó â åï³-
òåë³¿ ðîã³âêè, çóìîâëåíèõ íèçêîþ ìåòàáîë³÷íèõ ïîðóøåíü
íà òë³ äåô³öèòó D3.

Âèñíîâêè. Íåäîñòàòí³ñòü â³òàì³íó D3 ð³çíîãî ñòóïåíþ
ó õâîðèõ ç ïîºäíàíîþ åíäîêðèííîþ ïàòîëîã³ºþ – ÖÄ 2
òèïó òà ã³ïîòèðåîçîì ìàº ïåâí³ êë³í³÷í³ íàñë³äêè ç áîêó
îðãàíó çîðó.

Ñïîñòåð³ãàºòüñÿ ïðÿìèé âçàºìîçâ’ÿçîê ì³æ âàæê³ñòþ
ÑÑÎ òà ñòóïåíåì íåäîñòàòíîñò³ â³òàì³íó D3. Òàê ïðè éîãî
íåäîñòàòíîñò³ ñïîñòåð³ãàëîñü ïîì³ðíå çíèæåííÿ ð³âíÿ
ñëüîçîïðîäóêö³¿, â òîé ÷àñ ÿê ïðè äåô³öèò³ íà ð³âí³
25(ÎÍ)D 37,5 íìîëü/ë – çíà÷íå.

Ïîäàëüøå âèâ÷åííÿ ðîë³ â³òàì³íó D â ïàòîãåíåç³ ÏÅÏ òà
¿õ óñêëàäíåíü, º àêòóàëüíîþ ïðîáëåìîþ ñüîãîäåííÿ òà ïåð-

ñïåêòèâíèì íàïðÿìêîì íà øëÿõó óäîñêîíàëåííÿ ìåòîä³â
ïðîô³ëàêòèêè òà ë³êóâàííÿ çàõâîðþâàíü îðãàíó çîðó.

Ðåöåíçåíò: ä.ìåä.í.,ïðîôåñîð Â³òîâñüêà Î.Ï.
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Ðåçþìå: Ó ïàöèåíòîâ ñ ñî÷åòàííîé ýíäîêðèííîé ïà-
òîëîãèåé (ñàõàðíûé äèàáåò 2 òèïà è ãèïîòèðåîç) èññëå-
äîâàëîñü ñîñòîÿíèå ñëåçîïðîäóêöèè (ïðîáà Øèðìåðà)
è âðåìÿ ðàçðûâà ñëåçíîé ïëåíêè (ïðîáà Íîðíà), â çàâè-
ñèìîñòè îò óðîâíÿ âèòàìèíà D3. Ïîêàçàíî, ÷òî ïðè íåäî-
ñòàòî÷íîñòè âèòàìèíà D3 íàáëþäàåòñÿ óìåðåííàÿ ãèïî-
ëàêðèìèÿ, ïðè äåôèöèòå – çíà÷èòåëüíàÿ.

Êëþ÷åâûå ñëîâà: ñî÷åòàííàÿ ýíäîêðèííàÿ ïàòîëî-
ãèÿ, âèòàìèí  D3, ñèíäðîì «ñóõîãî ãëàçà».

MANIFESTATIONS OF THE ìDRY EYE
ìSYNDROME IN PATIENTS WITH COMBINED

ENDOCRINE PATHOLOGY IN DEFICIENCY
OF VITAMIN D3

E.V. Antonenko, G.D. Zhaboedov
Bogomolets National Medical University, Kiev, Ukraine

Summary: In patients with combined endocrine
disorders (type 2 diabetes and hypothyroidism)
investigated the state of tear production (Schirmer’s test)
and the tear film break time (sample Norn), depending on
the level of vitamin D3. It is shown that vitamin D3 deficiency
is observed moderate gipolakrimiya, with a deficit –
significant.

Key words: combined endocrine pathology, vitamin D3,
«dry eye» syndrome
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Àêòóàëüí³ñòü. Ðîçïîâñþäæåí³ñòü àëåðã³÷íî¿ ïàòîëîã³¿
â ðîçâèíóòèõ êðà¿íàõ Çàõ³äíî¿ ªâðîïè ñåðåä ä³òåé â³êîì äî
14 ðîê³â ñêëàäàº 10-20% ³ ïðîäîâæóº çðîñòàòè [1]. Çà äàíè-
ìè ªâðîïåéñüêî¿ àñîö³àö³¿ àëåðãîëîã³â, ìàí³ôåñòàö³ÿ
àëåðã³÷íèõ ïðîÿâ³â ÷àñò³øå â³äáóâàºòüñÿ ó ðàííüîìó äè-
òèíñòâ³. Òàê ó 45% ä³òåé ç ÀÄ ïåðø³ îçíàêè âèíèêàþòü
ó â³ö³ äî 6 ì³ñÿö³â, ó 60% – ïðîòÿãîì ïåðøîãî ðîêó æèòòÿ.
Ó 14,3% ä³òåé, ùî ñòðàæäàþòü íà ÁÀ ïåðø³ ïðîÿâè çàõâî-
ðþâàííÿ ñïîñòåð³ãàëèñü òàêîæ íà ïåðøîìó ðîö³ æèòòÿ
[2, 5, 7, 9, 10].

Íàéâàæëèâ³øèì ç óñ³õ åêçîãåííèõ ôàêòîð³â, ùî ìî-
æóòü ïðîâîêóâàòè ðîçâèòîê àëåðã³÷íî¿ äåòåðì³íàíòè ó
ðàííüîìó â³ö³ º íåçáàëàíñîâàíå õàð÷óâàííÿ, îñîáëèâî,
ïðè íàÿâíîñò³ ãåíåòè÷íî¿ ñõèëüíîñò³ [4, 6].

Çàãàëüí³ ñòðàòåã³¿ ðàö³îíàëüíîãî õàð÷óâàííÿ äëÿ ä³òåé
ç àëåðã³÷íîþ ñõèëüí³ñòþ ñôîðìóëüîâàí³ ªâðîïåéñüêîþ
àñîö³àö³ºþ àëåðãîëîã³â òà Àñîö³àö³ºþ äèòÿ÷èõ ãàñòðîåí-
òåðîëîã³â, à òàêîæ Foods Committee of the American
Academy of Allergy, Asthma & Immunology ïðåäñòàâëåí³
äâîìà îñíîâíèìè íàïðÿìêàìè: çàïîá³ãàííÿ ðàíí³é
çóñòð³÷³ äèòèíè ç àëåðãåíîì òà ôîðìóâàííÿ õàð÷îâî¿ òî-
ëåðàíòíîñò³, àáî ïåðåíîñèìîñò³ [2, 3, 7, 9].

Íàæàëü, äîñèòü ÷àñòî ä³ºòîòåðàï³ÿ ó ïàö³ºíò³â ç àëåð-
ã³÷íîþ ñõèëüí³ñòþ çâîäèòüñÿ ëèøå äî ñóâîðîãî îáìå-
æåííÿ ìàìè äèòèíè òà ìàëþêà ó áóäü-ÿêèõ ïðîäóêòàõ
õàð÷óâàííÿ îêð³ì ãðóäíîãî ìîëîêà ÷è àäàïòîâàíî¿
ñóì³ø³, ùî íàéìåíøå äî 6-òè ì³ñÿ÷íîãî â³êó, à ³íîä³ ³
äîâøå, ùî çàáåçïå÷óº âèêîíàííÿ ïåðøîãî ïðèíöèïó –
íåäîïóùåííÿ êîíòàêòó ç àíòèãåíîì, îäíàê àáñîëþòíî
âèêëþ÷àº äðóãèé ïðèíöèï ðàö³îíàëüíîãî õàð÷óâàííÿ
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ä³òåé ç àëåðã³÷íîþ ïðåäèñïîçèö³ºþ – ðîçâèòîê òîëåðàí-
òíîñò³ [1, 4, 6, 10].

Ìåòà äîñë³äæåííÿ. Ïðîäåìîíñòðóâàòè ïðîô³ëàêòè÷-
íó ðîëü ðàö³îíàëüíîãî âèãîäîâóâàííÿ ä³òåé ïåðøîãî
ðîêó æèòòÿ ³ç ãåíåòè÷íîþ ñõèëüí³ñòþ äî àëåðã³÷íèõ çàõâî-
ðþâàíü ó ðåàë³çàö³¿ ïàòîëîã³¿.

Ìàòåð³àëè òà ìåòîäè. Ï³ä íàãëÿäîì áóëî 311 ä³òåé ç
ãðóïè ðèçèêó ðåàë³çàö³¿ àëåðã³÷íèõ çàõâîðþâàíü â³êîì â³ä
íàðîäæåííÿ äî 3-õ ðîê³â. ×àñòèíà ä³òåé îòðèìóâàëà ãðóä-
íå âèãîäîâóâàííÿ (n=204), ðåøòà – øòó÷íå àáî çì³øàíå
(n=107).

Ä³òè, ùî îòðèìóâàëè ãðóäíå âèãîäîâóâàííÿ, áóëè ðîç-
ïîä³ëåí³ íà 2-ãðóïè.

97 ä³òåé ç ïåðøî¿ äîáè ñïîñòåðåæåííÿ õàð÷óâàëèñü ç
äîòðèìàííÿì ðåêîìåíäàö³é âñåñâ³òíüî¿ àñîö³àö³¿ àëåðãî-
ëîã³â (â³äñóòí³ñòü æîðñòêî¿ ä³ºòè äëÿ ìàìè, ç âèêëþ÷åííÿì
ëèøå ï³äòâåðäæåíèõ ïðè÷èííèõ àëåðãåí³â òà ïðîäóêò³â
ã³ñòàì³íî-ë³áåðàòîð³â). 107 ä³òåé âèãîäîâóâàëèñÿ çà çà-
ãàëüíîïðèéíÿòèìè â íàø³é êðà¿í³ ïðàâèëàìè.

Ó ä³òåé, ùî çíàõîäèëèñÿ íà øòó÷íîìó òà çì³øàíîìó
âèãîäîâóâàíí³, 57 ä³òåé îòðèìóâàëè ñóì³ø³ ç ìàðêóâàí-
íÿ ã³ïîàëåðãåíí³ (ÃÀ) ð³çíîãî ñòóïåíÿ ã³äðîë³çó: 18 –
Humana HA, 14 – NAN HA, 11 – Nutrilon HA, 6 – Friso HA,
4 – SimilacHA, 2 – NANNY, 1 – Semper HA, 1 – HIPP HA.
Êðèòåð³ÿìè âèáîðó ñóì³ø³ áóëè ïîáàæàííÿ áàòüê³â òà
ïåðåíîñèì³ñòü ñóì³ø³ äèòèíîþ. Ó ä³òåé, ùî îòðèìóâàëè
ñóì³ø NANNY êðèòåð³ºì âèáîðó áóëà ëàáîðàòîðíî
ï³äòâåðäæåíà íåïåðåíîñèì³ñòü êîðîâ’ÿ÷îãî ìîëîêà.

50 ä³òåé îòðèìóâàëè àäàïòîâàí³ ìîëî÷í³ ñóì³ø³ ïðè-
çíà÷åí³ äëÿ áàçîâîãî âèêîðèñòàííÿ: 12 – Humana, 10 –



31

CLINICAL MEDICINE / ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ

¹ 1 (86) • 2015 Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë

NAN, 10 – HIPP, 9 – Nutrilon, 4 – Friso , 4 -Similac, 1 äèòèíà–
Semper. Êðèòåð³ÿìè âèáîðó ñóì³ø³ áóëè òàêîæ ïîáàæàííÿ
áàòüê³â òà ïåðåíîñèì³ñòü ñóì³ø³ äèòèíîþ.

Êð³ì òîãî, âñ³ ä³òè, áóëè ðîçïîä³ëåí³ íà äâ³ ãðóïè, çà-
ëåæíî â³ä ÷àñó ââåäåííÿ ïåðøîãî ïðèêîðìó. 140 ä³òåé îò-
ðèìàëè ïåðøèé ïðèêîðì ó â³ö³ â³ä 4-õ äî 6-òè ì³ñÿö³â, à 171
äèòèíà ï³ñëÿ 6-òè ì³ñÿö³â. Â ÿêîñò³ ïåðøîãî ïðèêîðìó ä³òè
îòðèìóâàëè: 73% (n=227) – çåëåí³ îâî÷³ (êàáà÷îê, öâ³òíà
êàïóñòà, áðîêîë³), 26,7% (n=83) – áåç ìîëî÷í³ êàø³ (ãðå÷à-
íó, êóêóðóäçÿíó, ðèñîâó, â³âñÿíó), 0,3% (n=1) – êèñëîìî-
ëî÷íèé ïðèêîðì (éîãóðò). Êðèòåð³¿ âèáîðó ïðèêîðìó
áóëè: íàÿâí³ñòü â àíàìíåç³ ó äèòèíè ÷è ¿¿ ìàìè àëåðã³÷íî¿
ðåàêö³¿ íà ïðîäóêò, âàãà äèòèíè òà ñòàí ¿¿ øëóíêîâî-êèøêî-
âîãî òðàêòó (ñõèëüí³ñòü äî çàêðåï³â, ïîíîñ³â, íàÿâí³ñòü
êèøêîâèõ êîë³ê).

Âñ³ ä³òè çíàõîäèëèñü ï³ä ïîñò³éíèì ñïîñòåðåæåííÿì ïå-
ä³àòðà òà àëåðãîëîãà ïðîòÿãîì òðüîõ ðîê³â, îö³íþâàëàñü ÷à-
ñòîòà, ïðîÿâè òà òÿæê³ñòü àëåðã³÷íèõ çàõâîðþâàíü (àòîï³÷-
íîãî äåðìàòèòó (ÀÄ) – çà øêàëîþ SCORAD, áðîíõ³àëüíî¿
àñòìè (ÁÀ) – çà ì³æíàðîäíîþ øêàëîþ âàæêîñò³ ïåðåá³ãó).

Àëåðã³÷íà ñõèëüí³ñòü áóëà ï³äòâåðäæåíà àíàìíåñòè÷-
íî (íàÿâí³ñòü àëåðã³÷íî¿ çàõâîðþâàíîñò³ ó ñòàðøî¿ äèòèíè
òà/÷è îäíîãî àáî îáîõ áàòüê³â), à òàêîæ, ó âèïàäêó ìàí³ôå-
ñòàö³¿ çàõâîðþâàííÿ çà äîïîìîãîþ ëàáîðàòîðíîãî äîñë³ä-
æåííÿ, à ñàìå âèçíà÷åííÿ çàãàëüíîãî IgE òà åîçèíîô³ëüíî
êàò³îííîãî ïðîòå¿íó. Âèêîíóâàëîñü òàêîæ ñïåöèô³÷íå
àëåðãîòåñòóâàííÿ.

Ëàáîðàòîðí³ äîñë³äæåííÿ ïðîâîäèëèñü â êë³í³êî-ä³àã-
íîñòè÷í³é ëàáîðàòîð³¿ ÓÊ “Îáåð³ã” ³ ïîëÿãàëè ó âèçíà-
÷åíí³ – ð³âí³â çàãàëüíîãî ³ìóíîãëîáóë³íó Å, ñïåöèô³÷íèõ
³ìóíîãëîáóë³í³â Å, åîçèíîô³ëüíîãî êàò³îííîãî ïðîòå¿íó â
ñèðîâàòö³ âåíîçíî¿ êðîâ³ ìåòîäîì òâåðäîôàçíîãî, õåì³-
ëþì³íåñöåíòíîãî ³ìóíîôåðìåíòíîãî àíàë³çó íà àïàðàò³
IMMULITE 200; ð³âí³â ñïåöèô³÷íèõ ³ìóíîãëîáóë³í³â G4
ñèðîâàòö³ âåíîçíî¿ êðîâ³ ìåòîäîì PHADIA 100.

Äëÿ ñòàòèñòè÷íîãî àíàë³çó îòðèìàíèõ ðåçóëüòàò³â âè-
êîðèñòîâóâàëè ñòàíäàðòí³ ìåòîäèêè îö³íêè äîñòîâ³ðíîñò³
â³äì³ííîñòåé â ïîð³âíþâàíèõ îáñòåæóâàíèõ ãðóïàõ, áà-
çîâ³ ñòàòèñòè÷í³ ïîêàçíèêè, ìåòîäè ïàðàìåòðè÷íîãî ³ íå-
ïàðàìåòðè÷íîãî ñòàòèñòè÷íîãî àíàë³çó. Â³ðîã³äí³ñòü îö³-
íþâàëè çà äîïîìîãîþ äèñïåðñ³éíîãî àíàë³çó, t-êðèòåð³þ
Ô³øåðà, Ñòüþäåíòà, êðèòåð³þ õ2. Ð³çíèöÿ ì³æ ïîêàçíèêàìè
ââàæàëàñÿ äîñòîâ³ðíîþ ïðè çíà÷åíí³ p<0,05.

Ðåçóëüòàòè äîñë³äæåííÿ òà îáãîâîðåííÿ. Àíàë³ç
ê³ëüê³ñíî¿ ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü ó ä³òåé, ÿê³
çíàõîäèëèñü íà øòó÷íîìó âèãîäîâóâàíí³ ç âèêîðèñòàí-
íÿì ñóì³øåé ç ìàðêóâàííÿì ÃÀ ïîêàçàâ, ùî ÷àñòîòà âè-
íèêíåííÿ ÀÄ áóëà äîñòîâ³ðíî íèæ÷îþ ïîð³âíþþ÷è ç
ãðóïîþ ä³òåé, ùî âèãîäîâóâàëèñÿ áàçîâèìè ñóì³øàìè:
33% (n=19) â ïåðø³é òà 56% (n=28) â äðóã³é ãðóï³, ð≤ 0,01*.
Òàêîæ áóëà äîñòîâ³ðíî íèæ÷îþ ÷àñòîòà ìàí³ôåñòàö³¿ ÁÀ â
ãðóï³ ä³òåé, ùî âèãîäîâóâàëèñü ñóì³øàìè ÃÀ: 9% (n=5) â
ïåðø³é òà 18% (n=9) â äðóã³é ãðóï³, ð≤ 0,01*.

×àñòîòà ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü â çàëåæ-
íîñò³ â³ä õàðàêòåðó âèêîðèñòîâóâàíî¿ ñóì³ø³ â ãðóïàõ
ä³òåé, ùî çíàõîäèëèñü íà øòó÷íîìó âèãîäîâóâàíí³ ïðåä-
ñòàâëåíà íà Ðèñ.1.

Îòðèìàí³ ðåçóëüòàòè ï³äòâåðäæóþòü äàí³ ªâðîïåéñü-
êî¿ àñîö³àö³¿ àëåðãîëîã³¿, ùîäî ðàö³îíàëüíîñò³ âèêîðèñòî-

âóâàííÿ ñóì³øåé ç ìàðêóâàííÿì ÃÀ ó ä³òåé ç ãðóïè ðèçè-
êó àëåðã³÷íèõ çàõâîðþâàíü.

Ïðè ïðîäîâæåíí³ àíàë³çó â äàíèõ ãðóïàõ, âèÿâëåíî,
ùî â ðàç³ ìàí³ôåñòàö³¿ çàõâîðþâàííÿ âàæê³ñòü ïåðåá³ãó
áóëà äîñòîâ³ðíî ëåãøîþ â ãðóï³ ä³òåé, ùî âèãîäîâóâàëè-
ñÿ ñóì³øàìè ÃÀ ïîð³âíþþ÷è ç ä³òüìè, ÿê³ îòðèìóâàëè
áàçîâ³ ñóì³ø³ (ÀÄ ðîçïîä³ë çà ëåãêîþ-ñåðåäíüîþ òà âàæ-
êîþ ôîðìîþ ñêëàâ 74% – 21% – 5% â ïåðø³é òà 29% –
61% – 10% â äðóã³é ãðóï³; ÁÀ ðîçïîä³ë çà ëåãêîþ – ñåðåä-
íüîþ òà âàæêîþ ôîðìîþ ñêëàâ 60% – 40% – 0% ó ïåðø³é
òà 45% – 45% – 10% ó äðóã³é ãðóï³).

Ñë³ä çàçíà÷èòè, ùî âèêîðèñòàííÿ ñóì³øåé ç ìàðêóâàí-
íÿì ÃÀ ó ä³òåé ç ãðóïè ðèçèêó ðîçâèòêó àëåðã³÷íèõ çàõâî-
ðþâàíü äîñòîâ³ðíî ïîëåãøóº ¿õ ïåðåá³ã â ðàç³ ìàí³ôåñòàö³¿.

Àíàë³ç åôåêòèâíîñò³ íå äîòðèìàííÿ (1 ãðóïà) ÷è äîò-
ðèìàííÿ (2 ãðóïà) ìàòåð³â ä³òåé æîðñòêî¿ åë³ì³íàö³éíî¿
ä³ºòè â ãðóïàõ ä³òåé, ùî çíàõîäèëèñü íà ïðèðîäíîìó âè-
ãîäîâóâàíí³ íå âèÿâèâ äîñòîâ³ðíî¿ ð³çíèö³ â ÷àñòîò³ ìàí³-
ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü: 1 ãðóïà – ÀÄ 36%
(n=35) òà 2 ãðóïà – 38% (n=41); 1 ãðóïà – ÁÀ 16% (n=15) òà
2 ãðóïà – 17% (n=18) â³äïîâ³äíî, ð≤ 0,01*. ×àñòîòà ìàí³-
ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü â çàëåæíîñò³ â³ä õàðàêòå-
ðó õàð÷óâàííÿ ìàìè â ãðóïàõ ä³òåé, ùî çíàõîäèëèñü íà
ïðèðîäíîìó âèãîäîâóâàíí³ ïðåäñòàâëåíî íà Ðèñ 2.

Ïðè àíàë³ç³ âàæêîñò³ ïåðåá³ãó ÁÀ íå áóëî âèÿâëåíî
äîñòîâ³ðíî¿ ð³çíèö³ ì³æ ä³òüìè, ìàìè ÿêèõ äîòðèìóâà-
ëèñü òà íå äîòðèìóâàëèñü ñóâîðî¿ åë³ì³íàö³éíî¿ ä³ºòè,
ðîçïîä³ë çà ëåãêîþ-ñåðåäíüîþ òà âàæêîþ ôîðìîþ ñêëàâ

Ðèñ. 1. ×àñòîòà ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü
â çàëåæíîñò³ â³ä õàðàêòåðó âèêîðèñòîâóâàíî¿ ñóì³ø³

â ãðóïàõ ä³òåé, ùî çíàõîäèëèñü íà øòó÷íîìó âèãîäîâóâàíí³.

Ðèñ. 2. ×àñòîòà ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü
â çàëåæíîñò³ â³ä õàðàêòåðó õàð÷óâàííÿ ìàìè â ãðóïàõ ä³òåé,

ùî çíàõîäèëèñü íà ïðèðîäíîìó âèãîäîâóâàíí³.
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47% – 47%- 6% â ïåðøèé òà 50% – 44% – 6% â äðóã³é ãðóï³.
Îòæå ä³ºòà ìàìè äèòèíè äîñòîâ³ðíî íå âïëèâàëà íà
âàæê³ñòü ïåðåá³ãó ÁÀ ó ä³òåé, ùî îòðèìóâàëè ãðóäíå âèãî-
äîâóâàííÿ.

Ïðè àíàë³ç³ âàæêîñò³ ïåðåá³ãó ÀÄ, áóëî äîñòîâ³ðíî
ïðîäåìîíñòðîâàíî, ùî ó ä³òåé, â ÿêèõ ìàìè çíàõîäèëèñü
íà ñóâîðèõ åë³ì³íàö³éíèõ ä³ºòàõ ÀÄ ïåðåá³ãàâ âàæ÷å, ðîç-
ïîä³ë çà ëåãêîþ-ñåðåäíüîþ òà âàæêîþ ôîðìîþ ñêëàâ 71% –
23% – 6% â ïåðø³é òà 37% – 56% – 7% â äðóã³é ãðóï³.
Òàêèì ÷èíîì, çà íàøèìè äàíèìè äîòðèìàííÿ ìàìîþ
æîðñòêî¿ åë³ì³íàö³éíî¿ ä³ºòè ï³ä ÷àñ ãðóäíîãî âèãîäîâó-
âàííÿ ñïðèÿëî á³ëüø âàæêîìó ïåðåá³ãó ÀÄ ó ¿¿ äèòèíè.

Àíàë³ç ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü ó ä³òåé çà-
ëåæíî â³ä ÷àñó ââåäåííÿ ïåðøîãî ïðèêîðìó âèÿâèâ, ùî ó
ãðóï³ ä³òåé, ùî îòðèìàëè ïðèêîðì ó â³ö³ â³ä 4 äî 6-òè
ì³ñÿö³â, ÷àñòîòà ìàí³ôåñòàö³é àëåðã³÷íèõ çàõâîðþâàíü äîñ-
òîâ³ðíî íå â³äð³çíÿëàñü â³ä ä³òåé, ÿêèì ïåðøèé ïðèêîðì
ââîäèâñÿ ï³ñëÿ 6-òè ì³ñÿö³â. Òàê, ÷àñòîòà ìàí³ôåñòàö³é ÀÄ
42% (n=58) – 1 ãðóïà òà 38% (n=65) – 2 ãðóïà; ÁÀ 15% (n=21) –
1 ãðóïà òà 15% (n=26) – 2 ãðóïà, â³äïîâ³äíî, ð>0,95*. ×àñòîòà
ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü â çàëåæíîñò³ â³ä ÷àñó
ââåäåííÿ ïåðøîãî ïðèêîðìó ïðåäñòàâëåíà íà Ðèñ. 3.

Ðèñ. 3. ×àñòîòà ìàí³ôåñòàö³¿ àëåðã³÷íèõ çàõâîðþâàíü
â çàëåæíîñò³ â³ä ÷àñó ââåäåííÿ ïåðøîãî ïðèêîðìó.

Âàæê³ñòü ïåðåá³ãó ÁÀ â îáîõ ãðóïàõ ä³òåé, ÿê³ â³äð³çíÿ-
ëèñü ÷àñîì ââåäåííÿ ïðèêîðìó, ïðàêòè÷íî áóëà îäíàêî-
âîþ. Ïðîòå ïåðåá³ã àòîï³÷íîãî äåðìàòèòó áóâ äîñòîâ³ðíî
ëåãøèì ó ãðóï³ ä³òåé ðàííüîãî ââåäåííÿ ïðèêîðìó.

Âèñíîâêè.
1. Âèêîðèñòàííÿ ñóì³øåé ç ìàðêóâàííÿ ÃÀ â ÿêîñò³

áàçèñíèõ äîñòîâ³ðíî çíèæóº ÷àñòîòó òà âàæê³ñòü ìàí³ôåñ-
òàö³¿ àëåðã³÷íèõ çàõâîðþâàíü ó ä³òåé 1-ãî ðîêó æèòòÿ, ùî
çíàõîäÿòüñÿ íà øòó÷íîìó ÷è çì³øàíîìó âèãîäîâóâàíí³.

2. Â ðàç³ ãðóäíîãî âèãîäîâóâàííÿ, õàðàêòåð õàð÷óâàí-
íÿ ìàìè íå â³ä³ãðàº âèçíà÷àëüíî¿ ðîë³ â ÷àñòîò³ ìàí³ôåñ-
òàö³¿ òà âàæêîñò³ ïåðåá³ãó àëåðã³÷íèõ çàõâîðþâàíü ó ä³òåé
ïåðøèõ ðîê³â æèòòÿ.

3. Äëÿ ä³òåé ç îáòÿæåíîãî ñïàäêîâ³ñòþ ùîäî ÀÄ äî-
ö³ëüíî âèêîðèñòîâóâàòè ðàííº ââåäåííÿ ïðèêîðì³â (4–
6 ì³ñÿö³â) ç ìåòîþ ôîðìóâàííÿ ó íèõ õàð÷îâî¿ òîëåðàíò-
íîñò³.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð Òÿæêà Î.Â.
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¿ÀÀ≈–√»◊≈— »’ «¿¡ŒÀ≈¬¿Õ»…

Áàðçèëîâè÷ Â.Ä., Ïî÷èíîê Ò.Â.,
Áàðçèëîâè÷ À.Ä., Ãóäçèé Ì.Þ.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Ðåçþìå. Âîïðîñû ïðîôèëàêòèêè ðàçâèòèÿ àëëåðãè-
÷åñêèõ ïðîöåññîâ ïóòåì ðàöèîíàëüíîãî ïèòàíèÿ ó äåòåé
ïåðâîãî ãîäà æèçíè îñòàþòñÿ íåðåøåííûìè, íî âåñüìà
àêòóàëüíûìè, ïîñêîëüêó èìåííî â ýòîò ïåðèîä ïðîèñõî-
äèò ðåàëèçàöèÿ îñíîâíûõ ãåíåòè÷åñêè äåòåðìèíèðî-
âàííûõ ìåõàíèçìîâ àëëåðãè÷åñêèõ çàáîëåâàíèé. Îá-
ùàÿ ñòðàòåãèÿ âñêàðìëèâàíèÿ äëÿ äåòåé ñ
ïðåäðàñïîëîæåííîñòüþ ê àëëåðãè÷åñêèì çàáîëåâàíè-
ÿì èìååò äâà îñíîâíûõ íàïðàâëåíèÿ: ïðîôèëàêòèêà
ðàííåé âñòðå÷è ñ àëëåðãåíîì è âûðàáîòêà ïèùåâîé òî-
ëåðàíòíîñòè. Ê ñîæàëåíèþ, äîâîëüíî ÷àñòî äèåòà ó
áîëüíûõ ñ àëëåðãè÷åñêîé ïðåäðàñïîëîæåííîñòüþ îãðà-
íè÷èâàåòñÿ ñòðîãèì îãðàíè÷åíèåì ìàòåðè è ðåáåíêà â
ëþáîé ïèùå, êðîìå ãðóäíîãî ìîëîêà èëè àäàïòèðîâàí-
íûõ ìîëî÷íèõ ñìåñåé äî 6-ìåñÿ÷íîãî âîçðàñòà. Ýòî
îáåñïå÷èâàåò ðåàëèçàöèþ ïåðâîãî ïðèíöèïà, íî ïîëíî-
ñòüþ èñêëþ÷àåò âòîðîé. Íàøå èññëåäîâàíèå áûëî íà-
ïðàâëåíî íà äåìîíñòðàöèþ ïðîôèëàêòè÷åñêîé ðîëè
ðàöèîíàëüíîãî âñêàðìëèâàíèÿ äåòåé ñ ãåíåòè÷åñêîé
ïðåäðàñïîëîæåííîñòüþ ê àëëåðãè÷åñêèì çàáîëåâàíè-
ÿì â ðåàëèçàöèè ïàòîëîãèè. Ìû èññëåäîâàëè ÷àñòîòó
ïðîÿâëåíèÿ àëëåðãè÷åñêèõ çàáîëåâàíèé (àòîïè÷åñêîãî
äåðìàòèòà è áðîíõèàëüíîé àñòìû) ó äåòåé, êîòîðûå
áûëè íà èñêóññòâåííîì è ñìåøàííîì âñêàðìëèâàíèè
(èñïîëüçîâàëè ñìåñè ñ ìàðêèðîâêîé ãèïîàëëåðãåííûå,
ðàçëè÷íîé ñòåïåíè ãèäðîëèçà, èëè àäàïòèðîâàííûå
ìîëî÷íûå ñìåñè, ïðåäíàçíà÷åííûå äëÿ áàçîâîãî
èñïîëüçîâàíèÿ) è ãðóäíîãî âñêàðìëèâàíèÿ (ñ èñïîëüçî-
âàíèåì èëè íå æåñòêîé äèåòû ó ìàìû). Òàêæå ìû èññëå-
äîâàëè ÷àñòîòó ìàíèôåñòàöèè àëëåðãè÷åñêèõ çàáîëåâà-
íèé (àòîïè÷åñêîãî äåðìàòèòà è áðîíõèàëüíîé àñòìû) â
çàâèñèìîñòè îò âðåìåíè ââåäåíèÿ ïåðâîãî ïðèêîðìà.

Êëþ÷åâûå ñëîâà: àòîïè÷åñêèé äåðìàòèò, áðîíõè-
àëüíàÿ àñòìà, ãèïîàëåðãåííûå ñìåñè, ãðóäíîå âñêàðì-
ëèâàíèå, ïåðâûé ïðèêîðì.

MODERN APPROACHES TO PROPYLACTIC
FEEDING IN CHILDREN WITH HIGHT RISK

OF ALLERGIC DESIASES

V.D. Barzylovych, T.V. Pochinok,
A.D.Barzylovych, M.U. Gudziy

Bogomolets National Medical University,
Kiev, Ukraine

Summary. The problem of allergic processes
prevention by rational nutrition in infants remain
unresolved, but highly relevant, because in this period the
implementation of major genetically determined
mechanisms of allergic diseases happening. The general
strategy of nutrition for children with allergic predisposition
has two main directions: prevention of early meeting with
allergen and food tolerance formation. Unfortunately, quite
often the diet in patients with allergic predisposition limited
to the strict mother and baby limitations in any food other
than breast milk or adapted formulas up to 6-month age.
That ensures implementation of the first principle, but
completely eliminates the second. This study was aimed
at demonstrating the preventive role of rational feeding
infants with a genetic predisposition to allergies in the
implementation of pathology. We investigated the
frequency of manifestation allergic diseases (atopic
dermatitis and asthma) in children who were bottle-fed
and mixed (received a mixture with hypoallergenic marking
of different degree of hydrolysis or adapted milk formula
designed for basic use) and breastfeeding (with using or
not rigid diet for mothers). Also we investigated the
frequency of manifestation allergic diseases (atopic
dermatitis and asthma) depending on the time of
introduction of complementary first solid foods.

Key words: atopic dermatitis, asthma, a mixture with
hypoallergenic marking, the first solid food.
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Âñòóï. Çàñòîñóâàííÿ àíòðîïîëîã³÷íèõ ïðèíöèï³â â
ïðàêòè÷í³é ñòîìàòîëîã³¿ óñêëàäíþºòüñÿ â³äñóòí³ñòþ
÷³òêèõ ìåæ ì³æ íîðìàëüíèìè òà ïàòîëîã³÷íèìè ïîêàçíè-
êàìè äëÿ êîíêðåòíîãî ïàö³ºíòà, ùî º ñóòòºâîþ ïåðåïî-
íîþ äëÿ âïðîâàäæåííÿ ³íäèâ³äóàë³çàö³¿ ë³êóâàííÿ. Îçíàêè
ëîêàëüíî¿ êîíñòèòóö³¿ ùåëåïíî-ëèöüîâî¿ çîíè, ÿê³ âèâ÷à-
ëèñü áàãàòüìà äîñë³äíèêàìè, ìàþòü ñóòòºâî âàð³àáåëüí³
â³äíîñíî ðàñè, â³êó, ñòàò³, ñîö³àëüíîãî ñòàòóñó òà ³íøèõ
ôàêòîð³â [3, 9, 10]. Íà ñüîãîäí³ íå âèêëèêàº ñóìí³â íå-
îáõ³äí³ñòü âñåá³÷íîãî âèâ÷åííÿ ìåæ íîðìàëüíî¿ ì³íëè-
âîñò³ îçíàê ìîðôîëîã³÷íîãî òèïó ëþäèíè, áóäîâè òà
çàêîíîì³ðíîñò³ ¿¿ ðîçâèòêó, çîêðåìà ³ â ñòîìàòîëîã³¿, ÿê
îñíîâíî¿ çàäà÷³ ìåäè÷íî¿ àíòðîïîëîã³¿ [6].

Ñàìå òîìó, çàãàëüíî ïðèéíÿòîþ º äóìêà ïðî íå-
îáõ³äí³ñòü âðàõóâàííÿ àíòðîïîëîã³÷íîãî ï³äõîäó äëÿ âäîñ-
êîíàëåííÿ ìåòîä³â ä³àãíîñòèêè, ë³êóâàííÿ ð³çíèõ ñòîìàòî-
ëîã³÷íèõ çàõâîðþâàíü òà ïðîòåçóâàííÿ çóá³â, íà ùî
âêàçóþòü ðîáîòè ÿê â³ò÷èçíÿíèõ, òàê ³ ³íîçåìíèõ íàóêîâö³â
[1, 4, 11]. Îñîáëèâå çíà÷åííÿ öÿ ïðîáëåìà íàáóâàº ïðè
ïðîãíîçóâàíí³ ðåçóëüòàò³â òåðàï³¿ ïàö³ºíò³â ç îðòîäîíòè÷-
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Ðåçþìå. Âñòàíîâëåíî, ùî â 86,7 % âèïàäê³â ó õëîï÷èê³â òà 83,3 % âèïàäê³â ó ä³â÷àòîê ð³çíèõ êðàí³îòèï³â
³ç îðòîãíàòè÷íèì ïðèêóñîì ïîáóäîâàí³ äîñòîâ³ðí³ ðåãðåñ³éí³ ìîäåë³ ³íäèâ³äóàëüíèõ ðîçì³ð³â íåîáõ³äíèõ
äëÿ ïîáóäîâè êîðåêòíî¿ ôîðìè çóáíî¿ äóãè â çàëåæíîñò³ â³ä îñîáëèâîñòåé ë³í³éíèõ ðîçì³ð³â çóá³â âåðõíüî¿
òà íèæíüî¿ ùåëåïè. Â á³ëüøîñò³ âèïàäê³â êîåô³ö³ºíò äåòåðì³íàö³¿ R2 ìàº íàéâèù³ çíà÷åííÿ ó õëîï÷èê³â ³
ä³â÷àòîê ìåçîêåôàë³â (â³äïîâ³äíî R2=0,877-0,977 òà 0,934-0,951). Ó õëîï÷èê³â ³ ä³â÷àòîê ìåçî- ³ áðàõ³êå-
ôàë³â íàéá³ëüø ÷àñòî äî ìîäåëåé âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (â³äïîâ³äíî ó õëîï÷èê³â 59,3 ³ 60,0 %
òà 64,0 ³ 40,0 % ó ä³â÷àòîê); ó õëîï÷èê³â ã³ïåðáðàõ³êåôàë³â – âåñòèáóëî-îðàëüí³ ðîçì³ðè çóá³â (42,9 %),
à ó ä³â÷àòîê ã³ïåðáðàõ³êåôàë³â – ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â (42,5 %).
Êëþ÷îâ³ ñëîâà: êîðåêòíà ôîðìà çóáíî¿ äóãè, êðàí³îòèï, ðîçì³ðè çóá³â, ï³äë³òêè, ðåãðåñ³éí³ ìîäåë³.

íîþ ïàòîëîã³ºþ, äå äóæå âàæëèâèì ôàêòîðîì ïîâèííî
áóòè âðàõóâàííÿ àíòðîïîëîã³÷íèõ îñîáëèâîñòåé êîíê-
ðåòíîãî ïàö³ºíòà ÿê³ ìàþòü ïåâí³ åòí³÷í³, â³êîâ³ òà ãåí-
äåðí³ îñîáëèâîñò³.

Ìåòà ðîáîòè. Ðîçðîáèòè ðåãðåñ³éí³ ìîäåë³ íîðìàëü-
íèõ ³íäèâ³äóàëüíèõ ë³í³éíèõ ðîçì³ð³â íåîáõ³äíèõ äëÿ ïî-
áóäîâè êîðåêòíî¿ ôîðìè çóáíî¿ äóãè ó õëîï÷èê³â ³ ä³â÷à-
òîê ³ç ð³çíîþ ôîðìîþ ãîëîâè.

Ìàòåð³àëè òà ìåòîäè. Ïåðâèíí³ ïîêàçíèêè ðîçì³ð³â
çóá³â ³ ãîëîâè õëîï÷èê³â ³ ä³â÷àòîê Ïîä³ëëÿ ç îðòîãíàòè÷-
íèì ïðèêóñîì îòðèìàí³ ç áàíêó äàíèõ ÍÄÖ ÂÍÌÓ ³ì.
Ì.². Ïèðîãîâà. Äëÿ öüîãî íà áàç³ ÍÄÖ òà êàôåäðè ñòîìà-
òîëîã³¿ äèòÿ÷îãî â³êó áóëî ïðîâåäåíî êîìïëåêñíå îáñòå-
æåííÿ 1158 ì³ñüêèõ ä³â÷àòîê â³ä 12 äî 15 ðîê³â òà õëîï÷èê³â
â³ä 13 äî 16 ðîê³â. Êîì³òåòîì ç á³îåòèêè ÂÍÌÓ ³ì. Ì.².
Ïèðîãîâà âñòàíîâëåíî, ùî ïðîâåäåí³ äîñë³äæåííÿ íå ñó-
ïåðå÷àòü îñíîâíèì á³îåòè÷íèì íîðìàì Ãåëüñ³íñüêî¿
äåêëàðàö³¿, Êîíâåíö³¿ Ðàäè ªâðîïè ïðî ïðàâà ëþäèíè òà
á³îìåäèöèíó (1977), â³äïîâ³äíèì ïîëîæåííÿì ÂÎÎÇ òà
çàêîíàì Óêðà¿íè (ïðîòîêîë ¹ 1 â³ä 23.09.2003).
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Ó 243 â³ä³áðàíèõ ä³â÷àòîê ³ õëîï÷èê³â, ó òðåòüîìó ïî-
êîë³íí³ ìåøêàíö³â Ïîä³ëüñüêîãî ðåã³îíó Óêðà¿íè, ï³ñëÿ
ïîïåðåäíüîãî â³çóàëüíîãî îãëÿäó áóëè â³äçíÿò³ â³äáèòêè
òà â³äëèò³ îðòîäîíòè÷í³ ä³àãíîñòè÷í³ ã³ïñîâ³ ìîäåë³ âåðõ-
íüî¿ òà íèæíüî¿ ùåëåï. Äëÿ ïîäàëüøîãî âèâ÷åííÿ â³äáè-
ðàëèñÿ ï³äë³òêè ç îðòîãíàòè÷íèì ïðèêóñîì, ÿêèé âèçíà-
÷àâñÿ çà 11-òè ïóíêòàìè çà Ì.Ã. Áóøàí ³ç ñï³âàâò. [8]. Â
ðåçóëüòàò³ áóëî â³ä³áðàíî 49 õëîï÷èê³â òà 48 ä³â÷àòîê, ïðè-
êóñ ÿêèõ ïîâí³ñòþ â³äïîâ³äàº îçíàêàì îðòîãíàòè÷íîãî.
Óñ³ì ¿ì áóëè ïðîâåäåí³ êåôàëîìåòðè÷í³ òà îäîíòîìåò-
ðè÷í³ äîñë³äæåííÿ.

Îñíîâí³ âèì³ðþâàííÿ çóá³â òà ïàðàìåòð³â çóáíèõ äóã
ïðîâîäèëèñÿ íà ñïåö³àëüíî-âèãîòîâëåíèõ ä³àãíîñòè÷íèõ
ã³ïñîâèõ ìîäåëÿõ. Äëÿ îòðèìàííÿ â³äáèòê³â ùåëåï âèêîðè-
ñòîâóâàëèñü ñòàíäàðòí³ ñòîìàòîëîã³÷í³ â³äáèòêîâ³ ïëàñò-
ìàñîâ³ ëîæêè 2-3 ðîçì³ðó òà åëàñòè÷íà àëüã³íàòíà ìàñà
(Kromopan, ²òàë³ÿ). Êîìá³íîâàí³ ìîäåë³ âèãîòîâëÿëèñÿ ³ç
ñóïåð-ã³ïñó (Convertin Hart, type IV ô³ðìè Spofa-Dental)
òà çâè÷àéíîãî ñòîìàòîëîã³÷íîãî ã³ïñó ìàðêè (Ã-16). Âèì³-
ðþâàííÿ ïðîâîäèëèñü ìîäèô³êîâàíèì øòàíãåíöèðêóëåì
ç òî÷í³ñòþ 0,1 ìì. Ïðè âèì³ðþâàííÿõ âðàõîâóâàëèñü ðå-
êîìåíäàö³¿ Â.Â. Ãîí÷àðîâà ç ñï³âàâò. [7] òà À.À. Çóáîâà [5].

Ôîðìó ãîëîâè âèçíà÷àëè çà ôîðìóëîþ ms_ms*100/
g_op, äå ms_ms – íàéá³ëüøà øèðèíà ãîëîâè (ïîòèëè÷íèé
ä³àìåòð); g_op – íàéá³ëüøà äîâæèíà ãîëîâè (â³äñòàíü â³ä
ãëàáåëëè äî îï³ñòîêðàí³îí) [5]. Âñòàíîâëåíî íàñòóïíèé
ðîçïîä³ë: õëîï÷èêè äîë³õîöåôàëè – 2, õëîï÷èêè ìåçîöå-
ôàëè – 13, õëîï÷èêè áðàõ³öåôàëè – 17, õëîï÷èêè ã³ïåðáðà-
õ³öåôàëè – 17; ä³â÷àòêà äîë³õîöåôàëè – 1, ä³â÷àòêà ìåçî-
öåôàëè – 13, ä³â÷àòêà áðàõ³öåôàëè – 16, ä³â÷àòêà
ã³ïåðáðàõ³öåôàëè – 18.

Äëÿ ðîçðîáêè ïîêàçíèê³â íåîáõ³äíèõ äëÿ ïîáóäîâè
íîðìàëüíî¿ ³íäèâ³äóàëüíî¿ ôîðìè çóáíî¿ äóãè â ïàêåò³
“STATISTICA 5.5” (ë³öåíç³éíèé ¹ AXXR910A374605FA)
çàñòîñîâóâàâñÿ ìåòîä ïîêðîêîâîãî ðåãðåñ³éíîãî àíàë³çó.
Ïðè ïðîâåäåíí³ ïîêðîêîâîãî ðåãðåñ³éíîãî àíàë³çó ñòî-
ñîâíî ðîçðàõóíêó òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿ òà
íèæíüî¿ ùåëåïè, à òàêîæ ñàã³òàëüíèõ õàðàêòåðèñòèê çóá-
íî¿ äóãè â çàëåæíîñò³ â³ä îñîáëèâîñòåé îäîíòîìåòðè÷íèõ

ïîêàçíèê³â õëîï÷èê³â ³ ä³â÷àòîê ç ð³çíîþ ôîðìîþ ãîëîâè
íàìè âèçíà÷åí³ íàñòóïí³ óìîâè: 1) ê³íöåâèé âàð³àíò ìî-
äåë³ ïîâèíåí ìàòè êîåô³ö³ºíò äåòåðì³íàö³¿ (R2) íå ìåíøå
0,80, òîáòî òî÷í³ñòü îïèñó îçíàêè, ùî ìîäåëþºòüñÿ íå
ìåíøà 80 %; 2) çíà÷åííÿ F-êðèòåð³þ (âêàçóº íà âíåñîê
ïåðåì³ííî¿ ó ðåãðåñ³þ) íå ìåíøå 2,5; 3) ê³ëüê³ñòü â³ëüíèõ
÷ëåí³â, ùî âêëþ÷àþòüñÿ äî ìîäåë³ ïîâèííà áóòè
ì³í³ìàëüíîþ. Êð³ì òîãî, â óñ³õ âèïàäêàõ íàìè ïðîâîäèâñÿ
àíàë³ç çàëèøê³â – ïðè ïîïàäàíí³ ñïîñòåðåæåíü çà ìåæ³ ±3
ñòàíäàðòíèõ êâàäðàòè÷íèõ â³äõèëåíü â³ä ñåðåäíüîãî çíà-
÷åííÿ ïðîâîäèâñÿ ïîâòîðíèé àíàë³ç (ç âèêèäàìè òà áåç
íèõ), ùîá âïåâíèòèñü ó â³äñóòíîñò³ âïëèâó çàëèøê³â íà
çì³ùåííÿ ê³íöåâèõ ðåçóëüòàò³â.

Ðåçóëüòàòè. Îáãîâîðåííÿ. Äëÿ ïîáóäîâè ìîäåëåé
íàìè áóëè âçÿò³ íàñòóïí³ òðàíñâåðçàëüí³ ðîçì³ðè âåðõíüî¿
òà íèæíüî¿ ùåëåïè, à òàêîæ ñàã³òàëüí³ õàðàêòåðèñòèêè
çóáíî¿ äóãè: â³äñòàíü ì³æ âåðõ³âêàìè ³êë³â (SHZR_3_2),
â³äñòàíü ì³æ âåðõ³âêàìè ù³÷íèõ â³ñòðü ìàëèõ êóòí³õ çóá³â
(SHZR_4_2), â³äñòàíü ì³æ ïðåìîëÿðíèìè òî÷êàìè çà Ïî-
íîì (SHZR_4_3), â³äñòàíü ì³æ âåðõ³âêàìè áëèæíüîù³÷-
íèõ â³ñòðü âåëèêèõ êóòí³õ çóá³â (SHZR_6_2), â³äñòàíü ì³æ
ìîëÿðíèìè òî÷êàìè çà Ïîíîì (SHZR_6_3), â³äñòàíü ì³æ
ð³çöåâîþ òî÷êîþ òà òî÷êîþ óòâîðåíîþ ïåðåõðåñòÿì ë³í³¿
ùî ïðîõîäèòü ÷åðåç âåðõ³âêè ³êë òà öåíòðàëüíîþ ñàã³òàëü-
íîþ ë³í³ºþ âåðõíüî¿ ùåëåïè (DL_C), â³äñòàíü ì³æ ð³çöå-
âîþ òî÷êîþ òà òî÷êîþ óòâîðåíîþ ïåðåõðåñòÿì ë³í³¿ ùî
ïðîõîäèòü ÷åðåç ïðåìîëÿðí³ òî÷êè Ïîíà òà öåíòðàëüíîþ
ñàã³òàëüíîþ ë³í³ºþ âåðõíüî¿ ùåëåïè (DL_F), â³äñòàíü ì³æ
ð³çöåâîþ òî÷êîþ òà òî÷êîþ óòâîðåíîþ ïåðåõðåñòÿì ë³í³¿
ùî ïðîõîäèòü ÷åðåç ìîëÿðí³ òî÷êè Ïîíà òà öåíòðàëüíîþ
ñàã³òàëüíîþ ë³í³ºþ âåðõíüî¿ ùåëåïè (DL_S), â³äñòàíü ì³æ
ìîëÿðíîþ òî÷êîþ Ïîíà (16 çóáà) òà öåíòðàëüíîþ ñàã³-
òàëüíîþ ë³í³ºþ (SDVIG_R), à òàêîæ â³äñòàíü ì³æ ìîëÿð-
íîþ òî÷êîþ Ïîíà (26 çóáà) òà öåíòðàëüíîþ ñàã³òàëüíîþ
(SDVIG_L).

Ïîáóäîâàí³ ðåãðåñ³éí³ ìîäåë³ òðàíñâåðçàëüíèõ
ðîçì³ð³â âåðõíüî¿ é íèæíüî¿ ùåëåïè òà ñàã³òàëüíèõ õàðàê-
òåðèñòèê çóáíî¿ äóãè ó õëîï÷èê³â ³ ä³â÷àòîê ç ð³çíîþ ôîð-
ìîþ ãîëîâè ìàþòü âèãëÿä íàñòóïíèõ ë³í³éíèõ ð³âíÿíü:

SHZR_3_2 (õëîï÷èêè ìåçîêåôàëè) = 0,32 + 1,84·VR_44_1 + 1,65·VR_46_2 + 1,34·VR_13_2 (R2=0,877, ð<0,05);
SHZR_3_2 (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 40,4 + 3,44·MDRZ_32 – 5,52·S_32 – 1,40·VR_26_1 + 2,81·S_41 (R2=0,875, ð<0,001);
SHZR_3_2 (ä³â÷àòêà ìåçîêåôàëè) = 21,5 + 1,92·VR_25_1+ 1,51·VR_13_2 – 0,92MDRZ_16 (R2=0,940, ð<0,001);
SHZR_3_2 (ä³â÷àòêà áðàõ³êåôàëè) = 1,91 + 1,65·S_15 + 1,16·VR_43_2 + 1,30·MDRZ_41 (R2=0,870, ð<0,001);
SHZR_3_2 (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 9,82 + 4,88·MDRZ_12 – 0,81· VR_35_1 + 0,75·VR_36_4 – 0,94·S_13 (R2=0,893, ð<0,001);
SHZR_4_2 (õëîï÷èêè ìåçîêåôàëè) = 30,7 + 4,19·VR_44_1 + 3,84·VR_46_2 – 5,02·MDRZ_33 – 1,24·VR_36_2 (R2=0,972, ð<0,001);
SHZR_4_2 (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 38,3 + 5,35·MDRZ_41 – 2,78·S_16 + 2,27·VR_35_1 – 1,41·VR_26_4 (R2=0,834, ð<0,001);
SHZR_4_2 (ä³â÷àòêà ìåçîêåôàëè) = 38,0 + 3,28·VR_23_2 – 2,23·MDRZ_26 – 1,54·VR_15_2 + 1,14·VR_13_1 (R2=0,945, ð<0,001);
SHZR_4_2 (ä³â÷àòêà áðàõ³êåôàëè) = 27,0 + 2,83·VR_16_1 + 2,42·VR_35_1 – 2,85·VR_36_2 + 1,95·VR_23_2 – 2,18·MDRZ_45

(R2=0,882, ð<0,001);
SHZR_4_2 (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 0,18 + 6,41MDRZ_12 – 4,20·S_41 + 3,96·S_25 – 2,52·MDRZ_32 (R2=0,925, ð<0,001);
SHZR_4_3 (õëîï÷èêè ìåçîêåôàëè) = 5,95 + 7,26·VR_44_1 – 10,3·MDRZ_25 + 6,53·MDRZ_15 (R2=0,964, ð<0,001);
SHZR_4_3 (õëîï÷èêè áðàõ³êåôàëè) = 18,3 + 2,76·VR_44_2 + 1,11·MDRZ_12 + 0,68·S_35 – 0,48·VR_23_2 (R2=0,891, ð<0,001);
SHZR_4_3 (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 24,7 + 2,90·MDRZ_41 + 2,40· MDRZ_12 – 1,35·VR_26_4 – 1,29·S_14 (R2=0,820,

ð<0,001);
SHZR_4_3 (ä³â÷àòêà ìåçîêåôàëè) = 31,7 + 2,92·VR_23_2 – 1,32·MDRZ_46 – 0,63·S_21 (R2=0,935, ð<0,001);
SHZR_4_3 (ä³â÷àòêà áðàõ³êåôàëè) = 10,0 + 1,86·MDRZ_11 + 3,30·S_15 – 1,94·MDRZ_12 – 1,01·S_34 (R2=0,864, ð<0,001);
SHZR_4_3 (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 2,18 + 4,31·MDRZ_12 – 1,12 VR_36_1 + 1,14·VR_46_4 + 0,96·MDRZ_25 (R2=0,856,

ð<0,001);
SHZR_6_2 (õëîï÷èêè ìåçîêåôàëè) = 79,0 + 3,36·S_12 – 5,79·MDRZ_25 – 2,08·VR_45_2 (R2=0,964, ð<0,001);
SHZR_6_2 (õëîï÷èêè áðàõ³êåôàëè) = 61,4 + 2,11·S_45 – 4,61·MDRZ_23 + 2,14·VR_26_2 – 1,28·VR_13_2 + 1,67·S_12 (R2=0,929, ð<0,001);
SHZR_6_2 (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 32,1 + 3,36·MDRZ_41 + 2,30· VR_33_2 – 1,78·VR_25_2 – 1,35·VR_16_4 (R2=0,889, ð<0,001);
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SHZR_6_2 (ä³â÷àòêà ìåçîêåôàëè) = 65,7 + 2,05·VR_14_1 – 3,10·S_44 – 1,88·VR_26_4 + 1,21·VR_46_3 (R2=0,929, ð<0,001);
SHZR_6_2 (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 12,0 + 6,09·MDRZ_42 + 1,07· VR_46_4 – 1,14·VR_45_2 + 0,95·VR_24_1
SHZR_6_3 (õëîï÷èêè ìåçîêåôàëè) = 93,4 – 4,60·VR_46_3 – 2,98·VR_13_2 + 0,66·VR_24_1 (R2=0,977, ð<0,001);
SHZR_6_3 (õëîï÷èêè áðàõ³êåôàëè) = 38,3 + 3,24·VR_44_2 – 1,91·VR_46_4 + 1,56·VR_23_1 – 1,07·VR_25_2 (R2=0,907, ð<0,001);
SHZR_6_3 (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 66,0 – 9,96·S_32 + 38,1·MDRZ_41 + 7,06·S_42 – 1,49·S_22 – 36,0·MDRZ_31 (R2=0,899, ð<0,001);
SHZR_6_3 (ä³â÷àòêà ìåçîêåôàëè) = 48,0 + 2,37·VR_23_2 – 3,38· MDRZ_26 + 2,83·VR_13_1 – 1,15·VR_16_2 (R2=0,951, ð<0,001);
SHZR_6_3 (ä³â÷àòêà áðàõ³êåôàëè) = 15,6 + 2,30·MDRZ_11 + 2,34·VR_16_2 – 1,26·VR_13_1 + 1,25·VR_33_2 (R2=0,899, ð<0,001);
SHZR_6_3 (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 0,80 + 4,25·S_25 + 1,24·VR_16_4 – 1,92·VR_35_2 + 1,23·VR_14_1 (R2=0,937, ð<0,001);
SDVIG_R (õëîï÷èêè ìåçîêåôàëè) = 18,0 + 2,41·VR_14_1 – 1,98·VR_15_2 (R2=0,960, ð<0,001);
SDVIG_R (õëîï÷èêè áðàõ³êåôàëè ) = 23,1 – 1,38·VR_46_4 + 0,97·VR_23_1 – 1,15·VR_24_2 + 1,27·VR_44_2 (R2=0,875, ð<0,001);
SDVIG_R (ä³â÷àòêà ìåçîêåôàëè) = 19,4 + 0,80·VR_14_1 – 0,84·MDRZ_26 + 0,91·VR_23_2 (R2=0,934, ð<0,001);
SDVIG_R (ä³â÷àòêà áðàõ³êåôàëè) = 14,6 + 1,18·MDRZ_15 – 1,77·VR_44_2 + 1,57·S_15 – 1,25·MDRZ_12 (R2=0,834, ð<0,001);
SDVIG_R (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) =5,97 + 2,86·MDRZ_32 + 0,86·S_16 – 2,57·S_41 + 1,00·S_21 (R2=0,915, ð<0,001);
SDVIG_L (õëîï÷èêè ìåçîêåôàëè) = 27,6 + 0,84·S_12 – 2,02·VR_46_3 – 1,14· VR_43_2 + 1,49·MDRZ_12 (R2=0,945, ð<0,001);
SDVIG_L (õëîï÷èêè áðàõ³êåôàëè) = 38,7 – 1,43·S_16 + 0,71·S_45 – 0,97· VR_43_2 + 1,02·VR_44_2 (R2=0,868, ð<0,001);
SDVIG_L (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = 29,1 – 0,84·VR_43_1 + 1,40· MDRZ_12 – 0,87·MDRZ_26 + 0,60·VR_45_2 (R2=0,875, ð<0,001);
SDVIG_L (ä³â÷àòêà ìåçîêåôàëè) = 21,3 + 1,49·MDRZ_22 – 1,11· MDRZ_46 + 1,25·VR_23_1 – 0,70·VR_11 (R2=0,944, ð<0,001);
SDVIG_L (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 2,89 + 2,71·S_25 + 1,44·MDRZ_12 – 15,4·MDRZ_26 + 13,9·MDRZ_16 (R2=0,825, ð<0,001);
DL_C (õëîï÷èêè ìåçîêåôàëè) = 18,4 – 2,42·MDRZ_24 + 0,82·MDRZ_11 (R2=0,849, ð<0,001);
DL_C (õëîï÷èêè áðàõ³êåôàëè) = –13,4 + 2,69·MDRZ_44 – 1,35·VR_25_2 + 0,83·VR_46_2 + 0,79·S_12 (R2=0,944, ð<0,001);
DL_C (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = –10,8 + 1,22·S_46 + 0,47·S_23 + 1,21· S_24 – 1,10·S_34 (R2=0,820, ð<0,001);
DL_C (ä³â÷àòêà áðàõ³êåôàëè) = –5,30 +1,80·MDRZ_12 + 1,34·S_46 – 1,12·S_11 – 0,56·VR_31 (R2=0,940, ð<0,001);
DL_C (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 1,22 + 2,64·S_31 – 1,22·MDRZ_42 – 0,91·MDRZ_14 + 0,66·MDRZ_34 (R2=0,821, ð<0,001);
DL_F (õëîï÷èêè áðàõ³êåôàëè) = –22,4 + 3,45·MDRZ_44 – 1,34·VR_15_2 + 2,17·MDRZ_13 + 0,96·VR_36_3 (R2=0,901, ð<0,001);
DL_F (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = –13,3 + 1,91·S_31 + 1,72MDRZ_23 + 1,28·S_26 – 1,36·MDRZ_25 (R2=0,908, ð<0,001);
DL_F (ä³â÷àòêà áðàõ³êåôàëè) = –5,46 + 1,59·MDRZ_12 + 1,44·MDRZ_46 – 0,77·VR_46_3 (R2=0,939, ð<0,001);
DL_F (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 14,8 + 2,99·S_41 – 1,70·S_35 + 1,03· MDRZ_21 – 0,98·MDRZ_26 (R2=0,904, ð<0,001);
DL_S (õëîï÷èêè ìåçîêåôàëè) = 5,66 + 2,76·S_46 – 1,15·S_25 + 1,24· VR_35_1 (R2=0,866, ð<0,001);
DL_S (õëîï÷èêè áðàõ³êåôàëè) = –11,9 + 4,17·MDRZ_44 – 2,68·VR_15_2 + 2,31·MDRZ_13 + 1,78·VR_26_4 (R2=0,881, ð<0,001);
DL_S (õëîï÷èêè ã³ïåðáðàõ³êåôàëè) = –15,3 + 2,41·MDRZ_45 + 2,28·S_32 + 1,80·S_44 (R2=0,898, ð<0,001);
DL_S (ä³â÷àòêà áðàõ³êåôàëè) = –1,35 + 2,70·MDRZ_46 – 1,19·VR_36_2 + 1,13·S_14 (R2=0,902, ð<0,001);
DL_S (ä³â÷àòêà ã³ïåðáðàõ³êåôàëè) = 16,0 +2,78·MDRZ_11 + 2,92·S_32 – 2,54·MDRZ_45 – 1,13·S_33 (R2=0,925, ð<0,001),

äå VR_ – âåðòèêàëüí³ ðîçì³ðè êîðîíêîâî¿ ÷àñòèíè â³äïîâ³äíèõ çóá³â (ìì); MDRZ_ – ìåç³îäèñòàëüí³ ðîçì³ðè êîðîíêîâî¿ ÷àñòèíè
â³äïîâ³äíèõ çóá³â (ìì); S_ – âåñòèáóëî-îðàëüí³ ðîçì³ðè êîðîíêîâî¿ ÷àñòèíè â³äïîâ³äíèõ çóá³â (ìì); â³ä _11 äî _16, _21 äî _26, _31 äî _36
òà â³ä _41 äî _46 – â³äïîâ³äí³ çóáè çà ì³æíàðîäíîþ öèôðîâîþ ñèñòåìîþ âèçíà÷åííÿ çóá³â; VR_16(26, 36, 46)_1 – âåðòèêàëüíèé ðîçì³ð
â ä³ëÿíö³ äàëüíîù³÷íîãî â³ñòðÿ 16, 26, 36 àáî 46 çóá³â; VR_16(26, 36, 46)_2 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ áëèæíüîù³÷íîãî â³ñòðÿ16,
26, 36 àáî 46 çóá³â; VR_16(26)_3 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ áëèæíüîï³äíåá³ííîãî â³ñòðÿ 16 àáî 26 çóá³â; VR_16(26)_4 – âåðòèêàëü-
íèé ðîçì³ð â ä³ëÿíö³ äàëüíîï³äíåá³ííîãî â³ñòðÿ 16 àáî 26 çóá³â; VR_36(46)_3 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ áëèæíüîÿçèêîâîãî â³ñòðÿ 36
àáî 46 çóá³â; VR_36(46)_4 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ äàëüíîÿçèêîâîãî â³ñòðÿ 36 àáî 46 çóá³â; VR_14(15, 24, 25, 34, 35, 44, 45)_1 –
âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ ù³÷íîãî â³ñòðÿ 14, 15, 24, 25, 34, 35, 44 àáî 45 çóá³â; VR_14(15, 24, 25)_2 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³
ï³äíåá³ííîãî â³ñòðÿ 14, 15, 24 àáî 25 çóá³â; VR_34 (35, 44, 45)_2 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ ÿçèêîâîãî â³ñòðÿ 34, 35, 44 àáî 45 çóá³â;
VR_13(23, 33, 43)_1 – âåðòèêàëüíèé ðîçì³ð â ä³ëÿíö³ ãóáíî¿ ïîâåðõí³ 13, 23, 33 àáî 43 çóá³â; VR_13(23)_2 – âåðòèêàëüíèé ðîçì³ð â
ä³ëÿíö³ ï³äíåá³ííî¿ ïîâåðõí³ 13 àáî 23 çóá³â; VR_33(43)_2 – âåðòèêàëüíèé ðîçì³ð ÿçèêîâî¿ ïîâåðõí³ 33 àáî 43 çóá³â.

Ó ä³â÷àòîê ìåçîêåôàë³â â ìîäåëÿõ DL_C, DL_F ³ DL_S
êîåô³ö³ºíò äåòåðì³íàö³¿ R2 â³äïîâ³äíî äîð³âíþº 0,688 –
0,756 – 0,680, à ó õëîï÷èê³â ìåçîêåôàë³â – â ìîäåë³ DL_F
êîåô³ö³ºíò äåòåðì³íàö³¿ R2 äîð³âíþº ëèøå 0,356; ó õëîï-
÷èê³â áðàõ³êåôàë³â â ìîäåëÿõ SHZR_3_2 i SHZR_4_2 êî-
åô³ö³ºíò äåòåðì³íàö³¿ R2 â³äïîâ³äíî äîð³âíþº 0,318 i 0,461,
à ó ä³â÷àòîê áðàõ³êåôàë³â – â ìîäåëÿõ SHZR_6_2 ³
SDVIG_L êîåô³ö³ºíò äåòåðì³íàö³¿ R2 äîð³âíþº 0,559 ³ 0,686;
ó õëîï÷èê³â ã³ïåðáðàõ³êåôàë³â ëèøå â ìîäåë³ SDVIG_R
êîåô³ö³ºíò äåòåðì³íàö³¿ R2 äîð³âíþº 0,794.

Òàêèì ÷èíîì â óñ³õ âèïàäêàõ ìîäåë³ ç êîåô³ö³ºíòîì
äåòåðì³íàö³¿ R2 á³ëüøèì, í³æ 0,8 ïîáóäîâàí³ ëèøå ó
ä³â÷àòîê ã³ïåðáðàõ³êåôàë³â. Äëÿ á³ëüøîñò³ ë³í³éíèõ
ðîçì³ð³â, ùî õàðàêòåðèçóþòü ôîðìó çóáíî¿ äóãè, êî-
åô³ö³ºíò äåòåðì³íàö³¿ R2 ìàº íàéâèù³ çíà÷åííÿ ó õëîï-
÷èê³â ³ ä³â÷àòîê ìåçîêåôàë³â (â³äïîâ³äíî R2=0,877-0,977 òà
0,934-0,951). Íàéá³ëüøà ê³ëüê³ñòü ìîäåëåé ç êîåô³ö³ºíòîì
äåòåðì³íàö³¿ R2 ìåíøèì, í³æ 0,8 ïîáóäîâàíà ó ä³â÷àòîê

ìåçîêåôàë³â (ëèøå 7 ³ç 10 ìîæëèâèõ, ïðè÷îìó, óñ³ íåïî-
áóäîâàí³ ìîäåë³ â³äíîñÿòüñÿ äî ñàã³òàëüíèõ õàðàêòåðèñòèê
çóáíî¿ äóãè).

Ó õëîï÷èê³â ìåçîêåôàë³â íàéá³ëüø ÷àñòî äî ìîäåëåé
âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (59,3 %, ç ÿêèõ 40,7%
ðîçì³ðè íà íèæí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 25,9%
(óñ³ íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó 14,8% (ç
ÿêèõ 11,1% íà âåðõí³é ùåëåï³). Ñåðåä îêðåìèõ ãðóï çóá³â
äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³ðè ïðåìîëÿð³â
(48,1 %, ç ÿêèõ 29,6% ðîçì³ðè íà âåðõí³é ùåëåï³). Äî ìîäå-
ëåé òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿ é íèæíüî¿ ùåëå-
ïè (77,8% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³) íàéá³ëüø ÷àñòî
âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (55,6 %, ç ÿêèõ 37,0%
ðîçì³ðè íà íèæí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 14,8%
(óñ³ íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó 7,4% (óñ³
íà âåðõí³é ùåëåï³). Äî ìîäåëåé ñàã³òàëüíèõ õàðàêòåðè-
ñòèê çóáíî¿ äóãè (22,2% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³)
íàéá³ëüø ÷àñòî âõîäÿòü ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â – ó
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11,1% (óñ³ íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó 7,4%
(ïîð³âíó íà âåðõí³é é íèæí³é ùåëåï³); âåðòèêàëüí³ – â
3,7% (óñ³ íà íèæí³é ùåëåï³).

Ó õëîï÷èê³â áðàõ³êåôàë³â íàéá³ëüø ÷àñòî äî ìîäåëåé
âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (60,0 %, ç ÿêèõ 33,3%
ðîçì³ðè íà âåðõí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 21,2% (ç
ÿêèõ 12,1% íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó
18,2% (ïîð³âíó íà âåðõí³é é íèæí³é ùåëåï³). Ñåðåä îêðå-
ìèõ ãðóï çóá³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³-
ðè ïðåìîëÿð³â (45,5 %, ç ÿêèõ 30,3% ðîçì³ðè íà íèæí³é
ùåëåï³). Äî ìîäåëåé òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿
³ íèæíüî¿ ùåëåïè (63,6% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³)
íàéá³ëüø ÷àñòî âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (42,4
%, ïîð³âíó íà âåðõí³é é íèæí³é ùåëåï³); âåñòèáóëî-
îðàëüí³ – ó 15,2% (ç ÿêèõ 9,1% íà íèæí³é ùåëåï³); ìåç³îäè-
ñòàëüí³ – ó 6,1% (óñ³ íà âåðõí³é ùåëåï³). Äî ìîäåëåé ñàã³-
òàëüíèõ õàðàêòåðèñòèê çóáíî¿ äóãè (36,4% ðîçì³ð³â â³ä
çàãàëüíî¿ ê³ëüêîñò³) íàéá³ëüø ÷àñòî âõîäÿòü âåðòèêàëüí³
ðîçì³ðè çóá³â (18,2 %, ç ÿêèõ 12,1% íà âåðõí³é ùåëåï³);
ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â – ó 15,2% (ç ÿêèõ 9,1% íà
íèæí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó 3,0% (óñ³ íà
âåðõí³é ùåëåï³).

Ó õëîï÷èê³â ã³ïåðáðàõ³êåôàë³â íàéá³ëüø ÷àñòî äî ìî-
äåëåé âõîäÿòü âåñòèáóëî-îðàëüí³ ðîçì³ðè çóá³â (42,9 %, ç
ÿêèõ 25,7% ðîçì³ðè íà íèæí³é ùåëåï³); ìåç³îäèñòàëüí³ –
ó 31,4% (ç ÿêèõ 20,0% íà íèæí³é ùåëåï³); âåðòèêàëüí³ – ó
25,7% (ç ÿêèõ 14,3% íà âåðõí³é ùåëåï³). Ñåðåä îêðåìèõ
ãðóï çóá³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³ðè
ð³çö³â (42,9 %, ç ÿêèõ 34,3% ðîçì³ðè íà íèæí³é ùåëåï³). Äî
ìîäåëåé òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿ é íèæíüî¿
ùåëåïè (68,6% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³) íàéá³ëüø
÷àñòî âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (25,7 %, ç ÿêèõ
14,3% íà âåðõí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 22,9% (ç
ÿêèõ 17,1% íà íèæí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó
20,0% (ç ÿêèõ 11,4% íà íèæí³é ùåëåï³). Äî ìîäåëåé ñàã³-
òàëüíèõ õàðàêòåðèñòèê çóáíî¿ äóãè (31,4% ðîçì³ð³â â³ä
çàãàëüíî¿ ê³ëüêîñò³) íàéá³ëüø ÷àñòî âõîäÿòü âåñòèáóëî-
îðàëüí³ ðîçì³ðè çóá³â – ó 22,9% (ç ÿêèõ 14,3% íà íèæí³é
ùåëåï³); ìåç³îäèñòàëüí³ – ó 8,6% (ç ÿêèõ 5,7% íà âåðõí³é
ùåëåï³); âåðòèêàëüí³ – íå âõîäÿòü.

Ó ä³â÷àòîê ìåçîêåôàë³â íàéá³ëüø ÷àñòî äî ìîäåëåé
âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (64,0 %, ç ÿêèõ 60,0%
ðîçì³ðè íà âåðõí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 28,0% (ç
ÿêèõ 20,0% íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó
8,0% (ïîð³âíó íà âåðõí³é é íèæí³é ùåëåï³). Ñåðåä îêðå-
ìèõ ãðóï çóá³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³-
ðè ìîëÿð³â (36,0 %, ç ÿêèõ 24,0% ðîçì³ðè íà âåðõí³é ùå-
ëåï³) ³ ³êë³â (32,0 %, óñ³ íà âåðõí³é ùåëåï³). Îñê³ëüêè óñ³
ìîäåë³ ñàã³òàëüíèõ õàðàêòåðèñòèê çóáíî¿ äóãè ìàëè
òî÷í³ñòü îïèñó îçíàêè, ùî ìîäåëþºòüñÿ ìåíøå 80 %,
¿õí³é àíàë³ç íå ïðîâîäèâñÿ. Çðîçóì³ëî, ùî ðåçóëüòàòè ìî-
äåëåé òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿ é íèæíüî¿ ùå-
ëåïè àíàëîã³÷í³ çàãàëüí³é ãðóï³ ä³â÷àòîê ìåçîêåôàë³â.

Ó ä³â÷àòîê áðàõ³êåôàë³â íàéá³ëüø ÷àñòî äî ìîäåëåé
âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (40,0 %, ç ÿêèõ 26,7%
ðîçì³ðè íà íèæí³é ùåëåï³); ìåç³îäèñòàëüí³ – ó 36,7% (ç
ÿêèõ 23,3% íà âåðõí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – ó
23,3% (ç ÿêèõ 16,7% íà âåðõí³é ùåëåï³). Ñåðåä îêðåìèõ
ãðóï çóá³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³ðè

ð³çö³â (30,0 %, ç ÿêèõ 23,3% ðîçì³ðè íà âåðõí³é ùåëåï³),
ïðåìîëÿð³â (30,0 %, ç ÿêèõ 16,7% ðîçì³ðè íà âåðõí³é ùå-
ëåï³) ³ ìîëÿð³â (26,7 %, ç ÿêèõ 20,0% ðîçì³ðè íà íèæí³é
ùåëåï³). Äî ìîäåëåé òðàíñâåðçàëüíèõ ðîçì³ð³â âåðõíüî¿
³ íèæíüî¿ ùåëåïè (66,7% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³)
íàéá³ëüø ÷àñòî âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (30,0 %,
ç ÿêèõ 16,7% ðîçì³ðè íà íèæí³é ùåëåï³); ìåç³îäèñ-
òàëüí³ – ó 23,3% (ç ÿêèõ 16,7% íà âåðõí³é ùåëåï³); âåñòè-
áóëî-îðàëüí³ – ó 13,3% (ç ÿêèõ 10,0% íà âåðõí³é ùåëåï³).
Äî ìîäåëåé ñàã³òàëüíèõ õàðàêòåðèñòèê çóáíî¿ äóãè
(33,3% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³) íàéá³ëüø ÷àñòî
âõîäÿòü ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â – ó 13,3% (ïîð³âíó
íà âåðõí³é é íèæí³é ùåëåï³); âåðòèêàëüí³ – ó 10,0% (óñ³
íà íèæí³é ùåëåï³); âåñòèáóëî-îðàëüí³ – â 10,0% (ç ÿêèõ
6,7% íà âåðõí³é ùåëåï³).

Ó ä³â÷àòîê ã³ïåðáðàõ³êåôàë³â íàéá³ëüø ÷àñòî äî ìî-
äåëåé âõîäÿòü ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â (42,5 %, ç
ÿêèõ 27,5% ðîçì³ðè íà âåðõí³é ùåëåï³); âåñòèáóëî-
îðàëüí³ – ó 32,5% (ç ÿêèõ 17,5% íà íèæí³é ùåëåï³); âåðòè-
êàëüí³ – ó 25,0% (ç ÿêèõ 17,5% íà íèæí³é ùåëåï³). Ñåðåä
îêðåìèõ ãðóï çóá³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü
ðîçì³ðè ð³çö³â (40,0 %, ç ÿêèõ 22,5% ðîçì³ðè íà íèæí³é
ùåëåï³) ³ ïðåìîëÿð³â (32,5 %, ç ÿêèõ 17,5% ðîçì³ðè íà
âåðõí³é ùåëåï³). Äî ìîäåëåé òðàíñâåðçàëüíèõ ðîçì³ð³â
âåðõíüî¿ é íèæíüî¿ ùåëåïè (70,0% ðîçì³ð³â â³ä çàãàëüíî¿
ê³ëüêîñò³) íàéá³ëüø ÷àñòî âõîäÿòü ìåç³îäèñòàëüí³ (25,0 %,
ç ÿêèõ 17,5% ðîçì³ðè íà âåðõí³é ùåëåï³) ³ âåðòèêàëüí³
ðîçì³ðè çóá³â – ó 25,0% (ç ÿêèõ 17,5% íà íèæí³é ùåëåï³);
âåñòèáóëî-îðàëüí³ – ó 20,0% (ç ÿêèõ 15,0% ðîçì³ðè íà
âåðõí³é ùåëåï³). Äî ìîäåëåé ñàã³òàëüíèõ õàðàêòåðèñ-
òèê çóáíî¿ äóãè (30,0% ðîçì³ð³â â³ä çàãàëüíî¿ ê³ëüêîñò³)
íàéá³ëüø ÷àñòî âõîäÿòü ìåç³îäèñòàëüí³ ðîçì³ðè çóá³â – ó
17,5% (ç ÿêèõ 10,0% íà âåðõí³é ùåëåï³); âåñòèáóëî-
îðàëüí³ – ó 12,5% (óñ³ íà íèæí³é ùåëåï³); âåðòèêàëüí³ –
íå âõîäÿòü.

Íåîáõ³äíî â³äì³òèòè, ùî íà àíàëîã³÷í³é âèá³ðö³ îñ³á
ï³äë³òêîâîãî â³êó áåç óðàõóâàííÿ êðàí³îòèïó, âñòàíîâëå-
íî, ùî ó õëîï÷èê³â íàéá³ëüø ÷àñòî äî ìîäåëåé, ùî ìàþòü
êîåô³ö³ºíò äåòåðì³íàö³¿ íå ìåíøå í³æ 0,50, âõîäèëè âåðòè-
êàëüí³ (34,5%), ìåç³îäèñòàëüí³ (20,7%) òà ì³æâ³ñòðåâ³
(20,6%) ðîçì³ðè çóá³â, à ó ä³â÷àòîê íàéá³ëüø ÷àñòî äî
ìîäåëåé âõîäèëè êåôàëîìåòðè÷í³ ïîêàçíèêè (26,0%) òà
âåðòèêàëüí³ ðîçì³ðè çóá³â (22,0%) [2].

Âèñíîâêè.
1. Íà îñíîâ³ îñîáëèâîñòåé ë³í³éíèõ ðîçì³ð³â çóá³â âåðõ-

íüî¿ òà íèæíüî¿ ùåëåïè â 86,7% âèïàäê³â ó õëîï÷èê³â òà
83,3% âèïàäê³â ó ä³â÷àòîê ð³çíèõ êðàí³îòèï³â ³ç îðòîãíà-
òè÷íèì ïðèêóñîì ðîçðîáëåí³ äîñòîâ³ðí³ ðåãðåñ³éí³ ìî-
äåë³ (ç êîåô³ö³ºíòîì äåòåðì³íàö³¿ R2 á³ëüøèì, í³æ 0,8)
³íäèâ³äóàëüíèõ ðîçì³ð³â íåîáõ³äíèõ äëÿ ïîáóäîâè êîðåêò-
íî¿ ôîðìè çóáíî¿ äóãè. Äëÿ á³ëüøîñò³ ìîäåëåé êîåô³ö³ºíò
äåòåðì³íàö³¿ R2 ìàº íàéâèù³ çíà÷åííÿ ó õëîï÷èê³â ³ ä³â÷à-
òîê ìåçîêåôàë³â (â³äïîâ³äíî R2=0,877-0,977 òà 0,934-0,951).

2. Ó õëîï÷èê³â ³ ä³â÷àòîê ìåçî- ³ áðàõ³êåôàë³â íàéá³ëüø
÷àñòî äî ìîäåëåé âõîäÿòü âåðòèêàëüí³ ðîçì³ðè çóá³â (â³äïî-
â³äíî ó õëîï÷èê³â 59,3 ³ 60,0% òà 64,0 ³ 40,0% ó ä³â÷àòîê);
ìåç³îäèñòàëüí³ – ó õëîï÷èê³â 25,9 ³ 21,2% òà 28,0 ³ 36,7% ó
ä³â÷àòîê; âåñòèáóëî-îðàëüí³ – ó õëîï÷èê³â 14,8 ³ 18,2% òà 8,0
³ 23,3% ó ä³â÷àòîê. Ó õëîï÷èê³â ã³ïåðáðàõ³êåôàë³â íàéá³ëüø
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÷àñòî äî ìîäåëåé âõîäÿòü âåñòèáóëî-îðàëüí³ ðîçì³ðè çóá³â
(42,9 %), à ó ä³â÷àòîê ã³ïåðáðàõ³êåôàë³â – ìåç³îäèñòàëüí³
ðîçì³ðè çóá³â (42,5%); ìåç³îäèñòàëüí³ – ó õëîï÷èê³â 31,4 %;
âåñòèáóëî-îðàëüí³ – ó ä³â÷àòîê 32,5 %; âåðòèêàëüí³ – ó õëîï-
÷èê³â 25,7% ³ 25,0% ó ä³â÷àòîê.

3. Ñåðåä îêðåìèõ ãðóï çóá³â ó õëîï÷èê³â ìåçîêåôàë³â ³
áðàõ³êåôàë³â äî ìîäåëåé íàéá³ëüø ÷àñòî âõîäÿòü ðîçì³ðè
ìàëèõ êóòí³õ çóá³â (â³äïîâ³äíî 48,1 ³ 45,5 %), à ó ã³ïåðáðàõ-
³êåôàë³â – ð³çö³â (42,9 %); ó ä³â÷àòîê ìåçîêåôàë³â – ðîçì³-
ðè âåëèêèõ êóòí³õ çóá³â (36,0 %) ³ ³êë³â (32,0 %), ó áðàõ³êå-
ôàë³â – ð³çö³â, ìàëèõ êóòí³õ çóá³â (ïî 30,0 %), ³ âåëèêèõ
êóòí³õ çóá³â (26,7 %), à ó ã³ïåðáðàõ³êåôàë³â – ð³çö³â (40,0 %)
³ ìàëèõ êóòí³õ çóá³â (32,5 %).

Ïåðñïåêòèâè ïîäàëüøèõ ðîçðîáîê. Ïåðñïåêòèâè ïî-
äàëüøèõ äîñë³äæåíü ïîëÿãàþòü â ìîæëèâîñò³, íà îñíîâ³
âèçíà÷åííÿ ³íäèâ³äóàëüíèõ íîðìàëüíèõ òðàíñâåðçàëüíèõ
òà ñàã³òàëüíèõ õàðàêòåðèñòèê çóáíî¿ äóãè ç óðàõóâàííÿì
ôîðìè ãîëîâè, àäåêâàòíî âèð³øóâàòè çàâäàííÿ ³íäèâ³äó-
àëüíî¿ ä³àãíîñòèêè òà ë³êóâàííÿ çóáîùåëåïíèõ àíîìàë³é.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð ×åðêàñîâ Â.Ã.
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Ðåçþìå. Óñòàíîâëåíî, ÷òî â 86,7% ñëó÷àåâ ó ìàëü÷è-
êîâ è 83,3% ñëó÷àåâ ó äåâî÷åê ðàçíûõ êðàíèîòèïîâ ñ
îðòîãíàòè÷åñêèì ïðèêóñîì ïîñòðîåíû äîñòîâåðíûå
ðåãðåññèîííûå ìîäåëè èíäèâèäóàëüíûõ ðàçìåðîâ íå-
îáõîäèìûõ äëÿ ïîñòðîåíèÿ êîððåêòíîé ôîðìû çóáíîé
äóãè â çàâèñèìîñòè îò îñîáåííîñòåé ëèíåéíûõ ðàçìå-
ðîâ çóáîâ âåðõíåé è íèæíåé ÷åëþñòè. Â áîëüøèíñòâå
ñëó÷àåâ êîýôôèöèåíò äåòåðìèíàöèè R2 èìååò íàè-
áîëüøèå çíà÷åíèÿ ó ìàëü÷èêîâ è äåâî÷åê ìåçîöåôàëîâ
(ñîîòâåòñòâåííî R2=0,877-0,977 è 0,934-0,951). Ó ìàëü-
÷èêîâ è äåâî÷åê ìåçî- è áðàõèöåôàëîâ íàèáîëåå ÷àñòî
â ìîäåëè âõîäÿò âåðòèêàëüíûå ðàçìåðû çóáîâ (ñîîòâåò-
ñòâåííî ó ìàëü÷èêîâ 59,3 è 60,0 %; 64,0 è 40,0% ó äåâî÷åê);
ó ìàëü÷èêîâ ãèïåðáðàõèöåôàëîâ – âåñòèáóëî-îðàëüíûå
ðàçìåðû çóáîâ (42,9%), à ó äåâî÷åê ãèïåðáðàõèöåôà-
ëîâ – ìåçèîäèñòàëüíûå ðàçìåðû çóáîâ (42,5 %).

Êëþ÷åâûå ñëîâà: êîððåêòíàÿ ôîðìà çóáíîé äóãè,
êðàíèîòèï, ðàçìåðû çóáîâ, ïîäðîñòêè, ðåãðåñèîííûå
ìîäåëè.

MODELS OF INDIVIDUAL LINEAR DIMENSIONS
NEEDED TO BUILD THE CORRECT FORM

OF THE DENTAL ARCH IN BOYS AND GIRLS
WITH DIFFERENT HEAD SHAPE
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Summary. Found that in 86.7% of boys and 83.3% of
girls with different craniotypes with orthognathic bite built
significant regression models of individual sizes needed to
build the correct form of dental arch, depending on the
characteristics of the linear dimensions of the teeth of the
upper and lower jaw. In most cases, the coefficient of
determination R2 has the highest value in boys and girls
mesaticephalic (respectively R2 = 0,877-0,977 and 0,934-
0,951). In boys and girls mesa- and brachycephalic most
often to the models includes vertical dimensions of the
teeth (respectively in boys 59.3, 60.0% and 64.0, 40.0% in
girls); in boys hyperbrachycephalic – vestibular-oral dental
dimensions (42.9%) and in girls hyperbrachycephalic –
mesiodistal size of teeth (42.5%).

Key words: correct form of the dental arch, craniotype,
the size of the teeth, teens, regression models.
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Research and introduction into clinical practice of a new
class of implant materials created in accordance with the
principles of biomimetics is a very promising area of medical
materials science at the moment. These materials are
synthesized from biological tissues or have properties similar
to living structures or biologically active products of their life
[4, 9]. Within this area of biometric branch of medicine natural
structures which are pseudomorphic biological objects
present a great interest. As an example, plant raw material,
including wood and its derivatives, has a complex structure
and is characterized by great mechanical resistance, low
density, high toughness, elasticity and endurance against
damage. These advantages are caused by genetically-
formed structure that developed and perfected in the process
of evolution [3, 8].

In this aspect, functional similarity of wood and bone is
noteworthy, in particular their ability to remodeling of the
internal structure in response to external, often mechanical
irritation, the presence of cambial cell layer for peripheral
volume increase and continuous self-renewal. That is the
wood as a matrix for the manufacture of carbon materials with
natural architectonics increasingly attract the attention of
researchers from different countries [2, 5, 7]. Therefore, on
the basis of natural raw materials more and more types of
ceramic materials have been produced recently.

Production of ceramics with biomorphic properties in
most cases involves two main stages: creation of carbon
matrix from biological preform and its direct conversion into
ceramics. The presence of carbon matrix of a biological object

allows to obtain material which is pseudomorphic to this
object and it will have similar structure to the biological
sample at the micro, meso and macro levels. Such natural
hierarchical porous structures have a high level of
complexity that are not available in other modern
technologies of production [7].

Potentially promising material of this class has been
developed at V.E. Lashkaryov institute of semiconductor
physics NAS of Ukraine. It has been made by silica
impregnation of “channel” carbon matrices that have been
obtained due to pyrolysis (carbonization) of different
species of wood [1, 6].

At the same time one of the pressing issues of modern
maxilla-facial surgery is the search and development of new
implant materials to expand the range of treatment methods
while eliminating defects, deformities of tissues or impart
them a new shape and function. Conducting a series of
maxilla-facial operations requires the use of synthetic
materials as fixators of bone fragments, barriers between
different types of tissue, supports to hold the shape or the
implementation of a specific function.

Taking into account the prospects of ceramics based
on silicon carbide as a material for implantation for solving
various problems of reconstructive surgery of maxilla-
facial area, we set the goal to research experimentally the
reaction of bone tissue and peculiarities of reparative
osteogenesis in the implantation area of samples of
ceramics based on silicon carbide by scanning electron
microscopy (SEM).
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Materials and methods. To achieve this goal we
performed an experiment on 20 white laboratory male rats
weighing 250-280 g. Foraminous bone defects of the
mandible were applied with bur with a diameter of 1,5 mm to a
depth of 3 mm under intramuscular ketamine narcosis
according to the principles of medical ethics. After
hemostasis silicon carbide samples of the same size with a
diameter of 1,5 mm and a length of 2 mm were placed into the
defects. The tissue layers were cut down. Five intact rats
served as a control group. The animals were kept under
normal conditions of vivarium and they were taken out of the
experiment in terms of 7, 30, 90 days after implantation by
lethal dose of the drug for narcosis.

SEM research of the contact zone of samples of
biomorphic ceramics based on silicon carbide with bone
tissue after removing them from the body of experimental
animals were carried out on the device JEOL-100 (Japan)
Institute of Physics of NAS of Ukraine, Kyiv. After intake of
the specimens defatting and washing of bone fragments in
96% alcohol were performed. Then they were dried out in a
vacuum. In order to prevent the accumulation of surface
charge on the surface of the sample, which could potentially
affect the secondary electron emission, it was covered with a
thin film of gold with thickness of 100  by cathode
sputtering. The thickness of the film deposition was tested
by piezoelectric crystal sensors directly inside the vacuum
evaporator. Scanning electron microscopy was carried out in
the various fields of view, with an increase from 1:40 to
1:10,000, researching the entire surface of the sample of
biomorphic ceramics and adjacent areas of the surface layers
of the bone in the area of contact with the bio SiC.

Results. The study of biomorphic silicon carbide surface
by SEM revealed the presence of cellular structure of given
material, it was found that the diameter of the pores ranged
from 10 to 100 microns, and a microscopic picture of the bio
SiC surface was very similar to the SEM image of the sample
surface of bone tissue, confirming biomorphic researched
ceramics based on silicon carbide (Fig. 1).

In conducting scanning electron microscopy 5 samples
of biomorphic silicon carbide removed from the body of
experimental animals a week after implantation revealed
settlement of pores of given material by living cells (Fig. 2).
In all cases there was predominant colonization of the pores
of given material by the cells in the form of clusters that
resemble the formation of colonies. Their predominant
location is observed in the region of pores in the structure of
biomorphic ceramics.

This fact can be interpreted as the potential possibility of
the material to promote the process of reparative
osteogenesis due to the presence of conditions for adhesion
of cells. The main reason for this phenomenon we see in the
peculiarities of architectonics of the researched material
revealing in some of its structural similarity to bone tissue.

In the analysis of SEM images of silicon carbide surface
in bone tissue obtained one month after implantation of the
implants in the body of experimental tissues revealed that in
all observations material surface is completely covered with
a continuous layer of living cells without a clear
organization. With greater magnification power it was found

that this coating consists of many layers of cells intimately
soldered together by intercellular matrix (Fig. 3).

The presence of direct contact of living cells with the
structure of researched material, their proliferation with
deposition of intercellular matrix on its surface indicates
favorable conditions for integration of the material in the
structure of bone tissue. In presented SEM images the
transition from the colonial character of proliferation of
living cells in the initial phase of regeneration to formation of

Fig. 1. SEM images of the sample surface morphology
of biomorphic silicon carbide and bone tissue

Fig. 2. SEM images of surface of silicon carbide samples
within 7 days after implantation
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a continuous coating layer on the surface of the material is
marked indicating the conditions for cell regeneration.

In the analysis of SEM images of contact area of biomorphic
silicon carbide with bone tissue at low magnification a cra-
teriform surface reconstruction of the adjacent bone tissue to-
ward the surface of the implanted material is clearly visible. This
fact can be explained by the fact that during the experiment the
bone defect was formed with bur and introduced material was
not adapted to its shape. However, in the SEM images in 90
days after surgery there was elimination of the consequences
of the destruction of bone tissue, ending of its reconstruction
and adaptation to the surface of implanted fragment of
biomorphic silicon carbide (Fig. 4). This indicates the
possibility of normal flow of the processes of reparative
regeneration of bone tissue in the presence of biomorphic
silicon carbide and the possibility of bone tissue to adapt to
the peculiarities of relief of the implanted material surface. This
position confirms the high biocompatibility of the researched
biomorphic ceramics and the absence of negative impact on
the course of reparative regeneration of bone tissue.

In the microsection “material-bone tissue” in the plane
perpendicular to the surface of the mandible of experimental
animals a tight attachement of bone tissue to the material
material is observed. Thus in many places narrow fissure of
the contact is interrupted or is unclear due to bone ingrowth
into the pores of biomorphic ceramics. Especially narrow
fissure or its visual absence is observed in the area of the
contact of the material with cortical bone. In many places
there is invagination of bone tissue with its ingrowth into the

pores of researched material (Fig. 5). This picture gives
reason to claim about the possibility of reconstruction of
bone tissue bordering with silicon carbide and its
adaptation to the surface of the material with the ingrowth of
bone trabecula into the pores of the material.

Thus, the above mentioned results of the research
confirm the prospects of biomorphic ceramics based on
silicon carbide as a material for the manufacture of implants
for various purposes for use in maxilla-facial surgery.

Obtained results deny the possibility of negative impact
of implants of silicon carbide on the course of reparative
regeneration of bone tissue. Judging from the results the
existing microarchitectonics of given ecoceramiics that
resembles the structure of bone tissue, promotes the flow of
reparative osteogenesis processes by providing conditions
for colonization of the surface of the material by living cells.

The possibility of contact coexistence of bone tissue and
implants with biomorphic silicon carbide without signs of its \
rejection or its delimitation is the main background for
conducting clinical researches of use of the implants from this
material with the purpose of elimination of defects and
deformities of the maxilla-facial area. As the basis for this we
consider the results of SEM of the contact area of biomorphic
silicon carbide with bone tissue including revealed facts of
adaptation and structure reconstruction of bone tissue in the

Fig. 3. SEM images of the surface of the implant from biomorphic
silicon carbide after a month from the start of the experiment.

Fig.5. SEM of the surface of experimental bio-SiC sample
in the area of its contact with bone tissue.

Fig. 4. SEM of the surface experimental bio-SiC sample
in the area of its contact with bone tissue.
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presence of silicon carbide and its ingrowth into the pores of
the material and a tight attachement to its surface. Taking into
account mechanical properties of silicon carbide and its
potential possibility of implants manufacture of any shape and
size of the readily available sources of raw materials this branch
of scientific research in dentistry seems to us promising.

Reviewer:  professor V.P. Nespriadko
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Ðåçþìå. Â äàí³é ñòàòò³ ïðåäñòàâëåí³ ðåçóëüòàòè äîñ-

ë³äæåííÿ âçàºìîä³¿ á³îìîðôíî¿ êåðàì³êè íà îñíîâ³ êàð-
á³äó êðåìí³þ ç ê³ñòêîâîþ òêàíèíîþ â åêñïåðèìåíò³ ìåòî-
äîì ñêàíóþ÷î¿ åëåêòðîííî¿ ì³êðîñêîï³¿. Äàíèé ìàòåð³àë
ðîçðîáëåíî â ²íñòèòóò³ ô³çèêè íàï³âïðîâ³äíèê³â ³ìåí³
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êðåìí³ºì “êàíàëüíèõ” âóãëåöåâèõ ìàòðèöü, ùî îòðèìó-
þòü âíàñë³äîê ï³ðîë³çó (îáâóãëåííÿ) ð³çíèõ ñîðò³â äåðå-
âèíè. Äëÿ äîñÿãíåííÿ ïîñòàâëåíî¿ ìåòè â åêñïåðèìåíò³
íà 20 ëàáîðàòîðíèõ ùóðàõ ïðîâåäåíî ³ìïëàíòàö³þ
çðàçê³â äîñë³äæóâàíîãî ìàòåð³àëó â ê³ñòêîâó òêàíèíó
íèæíüî¿ ùåëåïè. Òâàðèíè âèâîäèëèñü ç åêñïåðèìåíòó â
ñòðîêè 7, 30 òà 90 ä³á ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó ç íà-
ñòóïíèì äîñë³äæåííÿì ïîâåðõí³ òà çîíè êîíòàêòó ìàòåð-
³àëó ç ê³ñòêîâîþ òêàíèíîþ. Íà îñíîâ³ îòðèìàíèõ ðåçóëü-
òàò³â, âñòàíîâëåíî, ùî ì³êðîàðõ³òåêòîí³êà äîñë³äæóâàíî¿
êåðàì³êè ñïðèÿº ïðîò³êàííþ ïðîöåñ³â ðåïàðàòèâíîãî
îñòåîãåíåçó çà ðàõóíîê çàáåçïå÷åííÿ óìîâ äëÿ êîëîí³-
çàö³¿ ïîâåðõí³ ìàòåð³àëó æèâèìè êë³òèíàìè. Äîâåäåíà
ìîæëèâ³ñòü êîíòàêòíîãî ñï³â³ñíóâàííÿ ê³ñòêîâî¿ òêàíèíè
òà ³ìïëàíòàò³â ç á³îìîðôíîãî êàðá³äó êðåìí³þ áåç îçíàê
éîãî â³äòîðãíåííÿ ÷è â³äìåæóâàííÿ Ïðè àíàë³ç³ ðåçóëü-
òàò³â ÑÅÌ ä³ëÿíêè êîíòàêòó á³îìîðôíîãî êàðá³äó êðåì-
í³þ ç ê³ñòêîâîþ òêàíèíîþ âèÿâëåíî àäàïòàö³þ òà ñòðóê-
òóðíó ïåðåáóäîâó ê³ñòêîâî¿ òêàíèíè â ïðèñóòíîñò³ êàðá³äó
êðåìí³þ òà ¿¿ ïðîðîñòàííÿ â ïîðè ìàòåð³àëó ç³ ù³ëüíèì
ïðèëÿãàííÿì äî éîãî ïîâåðõí³.

Êëþ÷îâ³ ñëîâà: åêîêåðàì³êà, ñêàíóþ÷à åëåêòðîííà
ì³êðîñêîï³ÿ, á³îì³ìåòèêà.
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Ðåçþìå. Â äàííîé ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû
èññëåäîâàíèÿ âçàèìîäåéñòâèÿ áèîìîðôíîé êåðàìèêè
íà îñíîâå êàðáèäà êðåìíèÿ ñ êîñòíîé òêàíüþ â ýêñïåðè-
ìåíòå ìåòîäîì ñêàíèðóþùåé ýëåêòðîííîé ìèêðîñêî-
ïèè. Äàííûé ìàòåðèàë ðàçðàáîòàí â Èíñòèòóòå ôèçèêè
ïîëóïðîâîäíèêîâ èìåíè Â.Å. Ëàøêàðåâà ÍÀÍ Óêðàèíû,
ïóòåì ïðîïèòêè êðåìíèåì “êàíàëüíûõ” óãëåðîäíûõ ìàò-
ðèö, êîòîðûå ïîëó÷àþò â ðåçóëüòàòå ïèðîëèçà (îáóãëèâà-
íèÿ) ðàçëè÷íûõ ñîðòîâ äðåâåñèíû. Äëÿ äîñòèæåíèÿ ïî-
ñòàâëåííîé öåëè â ýêñïåðèìåíòå íà 20 ëàáîðàòîðíûõ
êðûñàõ ïðîâåäåíî èìïëàíòàöèþ îáðàçöîâ èññëåäóåìî-
ãî ìàòåðèàëà â êîñòíóþ òêàíü íèæíåé ÷åëþñòè. Æèâîò-
íûå âûâîäèëèñü èç ýêñïåðèìåíòà â ñðîêè 7, 30 è 90 ñóòîê
ïîñëå íà÷àëà ýêñïåðèìåíòà ñ ïîñëåäóþùèì èññëåäîâà-
íèåì ïîâåðõíîñòè è çîíû êîíòàêòà ìàòåðèàëà ñ êîñòíîé
òêàíüþ. Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ, óñòàíîâëå-
íî, ÷òî ìèêðîàðõèòåêòîíèêà èññëåäóåìîé êåðàìèêè ñïî-
ñîáñòâóåò ïðîòåêàíèþ ïðîöåññîâ ðåïàðàòèâíîãî îñòåî-
ãåíåçà çà ñ÷åò îáåñïå÷åíèÿ óñëîâèé äëÿ êîëîíèçàöèè
æèâûõ êëåòêîê íà ïîâåðõíîñòè ìàòåðèàëà. Äîêàçàíà âîç-
ìîæíîñòü êîíòàêòíîãî ñîñóùåñòâîâàíèÿ êîñòíîé òêàíè è
èìïëàíòàòîâ èç áèîìîðôíîãî êàðáèäà êðåìíèÿ áåç ïðè-
çíàêîâ åãî îòòîðæåíèÿ èëè îòãðàíè÷åíèÿ. Ïðè àíàëèçå
ðåçóëüòàòîâ ÑÝÌ ó÷àñòêà êîíòàêòà áèîìîðôíîãî êàðáè-
äà êðåìíèÿ ñ êîñòíîé òêàíüþ âûÿâëåíî àäàïòàöèþ è
ñòðóêòóðíóþ ïåðåñòðîéêó êîñòíîé òêàíè â ïðèñóòñòâèè
êàðáèäà êðåìíèÿ è åå ïðîðàñòàíèå â ïîðû ìàòåðèàëà ñ
ïëîòíûì ïðèëåãàíèåì ê åãî ïîâåðõíîñòè.
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Âñòóï. ²ìïëàíòàö³ÿ åëåêòðîêàðä³îñòèìóëÿòîð³â (ÅÊÑ)
äîâåëà ñâîþ åôåêòèâí³ñòü ó ë³êóâàíí³ áðàä³àðèòì³é ³ õðî-
í³÷íî¿ ñåðöåâî¿ íåäîñòàòíîñò³ ç âèñîêèìè ôóíêö³îíàëüíè-
ìè êëàñàìè (ÔÊ ÕÑÍ) [7,9 ]. Ïðèòîìó, ùî îö³íêà ãåìîäè-
íàì³÷íèõ ïîêàçíèê³â ç óðàõóâàííÿì ÔÊ ÕÑÍ º âàæëèâîþ
÷àñòèíîþ êîíòðîëþ òà åôåêòèâíîñò³ ðîáîòè ÅÊÑ [1-2,10-
11], ¿õ çì³íè â äîâãîñòðîêîâîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿
ÅÊÑ ìàëî âèâ÷åí³.

Ìåòà ðîáîòè. Ìåòîþ ðîáîòè ñòàâ àíàë³ç ãåìîäèíàì³÷-
íèõ ïîêàçíèê³â ó ÔÊ ÕÑÍ äî, â ðàííüîìó ï³ñëÿîïåðàö³é-
íîìó ïåð³îä³ ³ â ï³âð³÷íîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿ ÅÊÑ.

Ìàòåð³àëè òà ìåòîäè. Íà áàç³ â³ää³ëåííÿ óëüòðàçâóêîâî¿
òà ³íñòðóìåíòàëüíî¿ ä³àãíîñòèêè ç ìàëî³íâàçèâíèìè âòðó-
÷àííÿìè â ÄÓ “²íñòèòóò çàãàëüíî¿ òà íåâ³äêëàäíî¿ õ³ðóðã³¿
³ìåí³ Â.Ò.Çàéöåâà ÍÀÌÍ Óêðà¿íè” áóëè îáñòåæåí³ 43 ïà-
ö³ºíòà (29 ÷îëîâ³ê³â ³ 14 æ³íîê), â³êîì 70 ± 10 ðîê³â, ÿê³
ï³ääàëèñÿ ïîñò³éíî¿ êàðä³îñòèìóëÿö³¿. Ñåðåä ïîêàçàíü äî
³ìïëàíòàö³¿ êàðä³îñòèìóëÿòîð³â áóëè àòð³î-âåíòðèêóëÿðíà
áëîêàäà (ÀÂ-áëîêàäà) – 22 îñîáè (51%) ³ ñèíäðîì ñëàá-
êîñò³ ñèíóñîâîãî âóçëà (ÑÑÑÂ) – 9 îñ³á (21%) ç ðåæèìîì
ñòèìóëÿö³¿ DDD/DDDR, ïîñò³éíà ôîðìà áðàäèñèñòîëè÷-
íèé âàð³àíò ô³áðèëÿö³¿ ïåðåäñåðäü (ÔÏ) – 10 îñ³á (23%) ç
ðåæèìîì ñòèìóëÿö³¿ VVI/VVIR, äèëàòàö³éíà êàðä³îì³îïà-
ò³ÿ (ÄÊÌÏ) – 2 îñîáè (5%) ç ðåæèìîì ñòèìóëÿö³¿ CRT-P/D.

Äî ³ìïëàíòàö³¿, â ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³î-
ä³ (3-5 äí³â) ³ â ï³âð³÷íîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿ çàëåæ-
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íî â³ä ÔÊ ÕÑÍ îö³íþâàëèñÿ ñèñòîë³÷íèé àðòåð³àëüíèé
òèñê (ÑÀÒ), ä³àñòîë³÷íèé àðòåð³àëüíèé òèñê (ÄÀÒ), ÷àñòî-
òà ñåðöåâèõ ñêîðî÷åíü (×ÑÑ), ê³íöåâèé ñèñòîë³÷íèé
îá’ºì ë³âîãî øëóíî÷êà (ÊÑÎ ËØ), ê³íöåâèé ä³àñòîë³÷íèé
îá’ºì ë³âîãî øëóíî÷êà (ÊÄÎ ËØ), ôðàêö³ÿ âèêèäó ë³âîãî
øëóíî÷êà (ÔÂ ËØ), òîâùèíà çàäíüî¿ ñò³íêè ë³âîãî øëó-
íî÷êà (ÒÇÑ ËØ), òîâùèíà ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè
ë³âîãî øëóíî÷êà (ÒÌØÏ ËØ), ðîçì³ð ë³âîãî ïåðåäñåðäÿ
(ËÏ), ðîçì³ð ïðàâîãî ïåðåäñåðäÿ (ÏÏ) ³ ðîçì³ð ïðàâîãî
øëóíî÷êà (ÏØ).

ÑÀÒ ³ ÄÀÒ áóëè âèì³ðÿí³ çà ìåòîäîì Êîðîòêîâà çà
äîïîìîãîþ òîíîìåòðà Microlife BP AG1-20 ï³ñëÿ 5 õâèëèí
â³äïî÷èíêó.

×ÑÑ áóëà âèì³ðÿíà çà äîïîìîãîþ ñèñòåìè åëåêîðî-
êàðä³îãðàô³¿ Cardiolab 2000.

Åõîêàðä³îñêîï³ÿ áóëà ïðîâåäåíà çà äîïîìîãîþ óëüò-
ðàçâóêîâèõ àïàðàò³â Toshiba Aplio 400, Siemens Cypress ³
Esaote MyLab Alfa. Ðîçì³ðè ËÏ, ÏÏ, ÏØ, ÒÇÑ ³ ÒÌØÏ
ËØ áóëè âèì³ðÿí³. Ðîçðàõóíîê ÊÄÎ ³ ÊÑÎ ËØ ïðîâî-
äèòüñÿ çà ôîðìóëîþ Òåéõîëüöà (Teichholz LE, 1976) [13].
ÊÄÎ = 7 * (ÊÄÐ) 3 / (2,4 + ÊÄÐ), ÊÑÎ = 7 * (ÊÑÐ) 3 / (2,4 +
ÊÑÐ). ÔÂ ËØ ïðîâîäèòüñÿ çà ôîðìóëîþ ÔÂ = (ÊÄÎ-
ÊÑÎ) / ÊÄÎ * 100%.

Ïàö³ºíòè áóëè ðîçä³ëåí³ íà 4 ãðóïè – I, II, III ³ IV ÔÊ
ÕÑÍ. Äëÿ âèçíà÷åííÿ ÔÊ ÕÑÍ áóëè âèêîðèñòàí³ ðåêî-
ìåíäàö³¿ Àñîö³àö³¿ êàðä³îëîã³â Óêðà¿íè (2012) [14].
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Îòðèìàí³ ðåçóëüòàòè îáðîáëÿëèñÿ ï³ñëÿ ôîðìóâàííÿ
áàçè äàíèõ. Ñòàòèñòè÷íà îáðîáêà ïðîâîäèëàñÿ çà äîïî-
ìîãîþ Microsoft Excel (äëÿ ïàðàìåòðè÷íèõ äàíèõ: Ì – ñå-
ðåäíº çíà÷åííÿ, SD – ñòàíäàðòíå â³äõèëåííÿ; äëÿ íåïàðà-
ìåòðè÷íèõ äàíèõ: àáñîëþòí³ (n, ê³ëüê³ñòü) ³ â³äíîñí³ (ð,%)
îäèíèö³). Äîñòîâ³ðí³ñòü â³äì³ííîñòåé ì³æ ãðóïàìè áóëà
âèçíà÷åíà øëÿõîì íåïàðàìåòðè÷åñêîãî U-êðèòåð³þ
Ìàíí-Ó³òí³. Î÷³êóâàíèé ðåçóëüòàò âèçíà÷àâñÿ ð³âíåì äîñ-
òîâ³ðíîñò³ ð <0,05 ³ ð <0,01.

Ðåçóëüòàòè òà îáãîâîðåííÿ. Ó òàáëèö³ ïðåäñòàâëåí³
äàí³ ãåìîäèíàì³÷íèõ ïîêàçíèê³â çàëåæíî â³ä ÔÊ ÕÑÍ äî
³ìïëàíòàö³¿, â ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ³ â
ï³âð³÷íîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿.

ÑÀÄ äî ³ìïëàíòàö³¿ ÅÊÑ ó âñ³õ ãðóïàõ ÔÊ ÕÑÍ áóëî â
ìåæàõ 1 ñòóïåíÿ ÀÃ ³ ç éîãî ³ìïëàíòàö³ºþ çíèçèëîñÿ äî
íîðìè ò³ëüêè â ãðóï³ II ÔÊ ÕÑÍ, ³ñòîòíî íå çàçíàâøè
çì³íè â ³íøèõ.

ÄÀÒ äî ³ìïëàíòàö³¿ ÅÊÑ ó ãðóïàõ I ³ II ÔÊ ÕÑÍ ³ ðåæèì³
CRT-P/D â ãðóïàõ II ³ III ÔÊ ÕÑÍ áóëî â ìåæàõ íîðìè ³ ç
íåþ íå çì³íèëîñÿ. Â ³íøèõ ãðóïàõ ÔÊ ÕÑÍ â ð³çíèõ ðåæè-
ìàõ ñòèìóëÿö³¿ äî ³ìïëàíòàö³¿ áóëî â ìåæàõ 1 ñòóïåíÿ ÀÃ ³
ç ³ìïëàíòàö³ºþ íîðìàë³çóâàâñÿ.

×ÑÑ äî ³ìïëàíòàö³¿ ó âñ³õ ãðóïàõ ÔÊ ÕÑÍ áóëà íèæ÷å
íîðìè ³ ç ñòèìóëÿö³ºþ â ð³çíèõ ðåæèìàõ çðîñëà äî íîðìè.

ÊÄÎ ËØ äî ³ìïëàíòàö³¿ ÅÊÑ â ð³çíèõ ðåæèìàõ ñòèìó-
ëÿö³¿ â ãðóïàõ I ³ II ÔÊ ÕÑÍ áóâ â ìåæàõ íîðìè ³ â ãðóïàõ III

Òàáëèöÿ
Ãåìîäèíàì³÷í³ ïîêàçíèêè ïàö³ºíò³â äî ³ìïëàíòàö³¿, â ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³

³ â ï³âð³÷íîìó ïîñò³ìïëàíòàö³îííèõ ïåð³îä³ â ðåæèìàõ DDD/R, VVI/R, CRT-P/D
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³ IV ÔÊ ÕÑÍ çíà÷íî ïåðåâèùóâàâ ¿¿. Ç ³ìïëàíòàö³ºþ â ðå-
æèìàõ DDD/R ³ VVI/R â ãðóï³ III ÔÊ ÕÑÍ â³í çíèçèâñÿ äî
íîðìè ³ â ³íøèõ ïîêàçàâ ëèøå òåíäåíö³þ çíèæåííÿ.

ÊÑÎ ËØ äî ³ìïëàíòàö³¿ ïåðåâèùóâàâ íîðìó ó âñ³õ, êð³ì
ìåíå, ÔÊ ÕÑÍ. Ç ³ìïëàíòàö³ºþ â ãðóï³ II ÔÊ ÕÑÍ â³í íîðìà-
ë³çóâàâñÿ, ³ â ãðóïàõ III ³ IV ÔÊ ÕÑÍ ìàâ òåíäåíö³þ çíèæåííÿ.

ÔÂ ËØ äî ³ìïëàíòàö³¿ ÅÊÑ ó ãðóïàõ I, II ÔÊ ÕÑÍ áóëà â
ìåæàõ íîðìè, ³ â ãðóïàõ III, IV çíà÷íî íèæ÷å íå¿. Ç ³ìïëàí-
òàö³ºþ ÅÊÑ â ðåæèìàõ DDD/R ³ VVI/R â ãðóï³ III ÔÊ ÕÑÍ ³
â ðåæèì³ CRT-P/D âîíà ï³äâèùèëàñÿ äî íîðìè ò³ëüêè â
ãðóï³ II ÔÊ ÕÑÍ ³ â ³íøèõ ìàëà ëèøå òåíäåíö³þ ï³äâèùåííÿ.

ÒÇÑ ËØ ³ ÒÌØÏ ËØ, à òàêîæ ðîçì³ðè ËÏ, ÏÏ ³ ÏØ äî
³ìïëàíòàö³¿ ÅÊÑ ó âñ³õ ðåæèìàõ ñòèìóëÿö³¿ â ãðóïàõ I-IV
ÔÊ ÕÑÍ ïåðåâèùóâàëè íîðìó ³ ç³ ñòèìóëÿö³ºþ íå çàçíàëè
ñê³ëüêè-íåáóäü çíà÷óùèõ çì³í.

²ìïëàíòàö³ÿ ÅÊÑ â ð³çíèõ ðåæèìàõ ñòèìóëÿö³¿ â
ï³âð³÷íîìó ïåð³îä³ ïðèâåëà äî ÷àñòêîâî¿ ñòàá³ë³çàö³¿ ÑÀÒ ³
ïîâíî¿ – ÄÀÒ ç ï³äâèùåííÿì ×ÑÑ äî íîðìè, ùî â³äïîâ³äàº
äàíèì [6,15].

Çíàéäåíà íàìè íîðìàë³çàö³ÿ ÊÄÎ ËØ, ÊÑÎ ËØ ³ ÔÂ
ËØ ó ãðóïàõ II, III ÔÊ ÕÑÍ ó âñ³õ ðåæèìàõ ñòèìóëÿö³¿ çíàé-
øëà ï³äòâåðäæåííÿ â äîñë³äæåííÿõ [2-5,8,10,12,16].

Ïîêàçàíå íàìè ïîë³ïøåííÿ ôóíêö³¿, çîêðåìà ÔÂ, ËØ â
ðåæèì³ CRT-P/D íåçàëåæíî â³ä ÔÊ ÕÑÍ ï³äòâåðäæóºòüñÿ
äàíèìè [1,11].

Âñòàíîâëåíà â íàøîìó äîñë³äæåíí³ òåíäåíö³ÿ çíèæåí-
íÿ ïîçà ñòàòèñòè÷íî çíà÷óùèõ çì³í ÒÇÑ ËØ ³ ÒÌØÏ ËØ,
ðîçì³ð³â ËÏ, ÏÏ ³ ÏØ ÷åðåç 6 ì³ñÿö³â ó âñ³õ ðåæèìàõ ñòè-
ìóëÿö³¿, ç îäíîãî áîêó, ñâ³ä÷èòü ïðî ïîâ³ëüí³ ïðîöåñàõ çâî-
ðîòíîãî ðîçâèòêó ñòðóêòóðíèõ çì³í â ñò³íö³ ñåðöÿ ³, ç ³íøî-
ãî, âèìàãàº á³ëüø àêòèâíèõ ìåäèêàìåíòîçíèõ âòðó÷àíü. Ö³
äàí³ º íîâèìè.

Âèñíîâêè. 1. Ó ï³âð³÷íîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿
íåçàëåæíî â³ä ðåæèìó ñòèìóëÿö³¿ ÅÊÑ ÄÀÒ ³ ×ÑÑ ïî-
âí³ñòþ íîðìàë³çóâàëèñÿ ó âñ³õ ãðóïàõ ÔÊ ÕÑÍ, ³ ÑÀÄ,
ÊÄÎ ËØ, ÊÑÎ ËØ, ÔÂ ËØ – ó ãðóïàõ I, II ÔÊ ÕÑÍ, ìàþ÷è
ëèøå òåíäåíö³þ íîðìàë³çàö³¿ â ãðóïàõ III, IV ÔÊ ÕÑÍ. Ðå-
çóëüòàòè áóëè êðàùèìè â ðåæèì³ ñòèìóëÿö³¿ CRT-P/D.

Ïðîäîâæåííÿ òàáëèö³

* ≤0,05 ** ð≤0,01 – â ïîòî÷íèõ çíà÷åííÿõ ì³æ ãðóïàìè

2. Ó ï³âð³÷íîìó ïåð³îä³ ï³ñëÿ ³ìïëàíòàö³¿ íåçàëåæíî
â³ä ðåæèìó ñòèìóëÿö³¿ ÅÊÑ ÒÇÑ ËØ, ÒÌØÏ ËØ, ðîçì³-
ðè ËÏ, ÏÏ, ÏØ ïîêàçàëè ëèøå òåíäåíö³þ çìåíøåííÿ ó
âñ³õ ãðóïàõ ÔÊ ÕÑÍ.

3. Ãåìîäèíàì³÷í³ ïîêàçíèêè ó ïàö³ºíò³â III, IV ÔÊ
ÕÑÍ ç ³ìïëàíòîâàíèìè ÅÊÑ âèìàãàþòü á³ëüø àêòèâíîãî
òåðàïåâòè÷íîãî ìîí³òîðèíãó òà ë³êóâàííÿ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ó äàíîìó
íàïðÿìêó.

Ïðåäñòàâëÿºòüñÿ äîö³ëüíèì âèâ÷åííÿ ãåìîäèíàì³÷-
íèõ ïîêàçíèê³â çàëåæíî â³ä ôóíêö³îíàëüíîãî êëàñó õðîí³÷-
íî¿ ñåðöåâî¿ íåäîñòàòíîñò³ òà ïðîâåäåííÿ ìåäèêàìåíòîç-
íîãî ë³êóâàííÿ ó ïàö³ºíò³â ç ïîñò³éíîþ ÅÊÑ â ð³çíèõ
ðåæèìàõ ñòèìóëÿö³¿.

Ðåöåíçåíò: ÷ëåí-êîð. ÍÀÌÍ Óêðà¿íè, ä.ìåä.í.,
ïðîôåñîð Â.Ç. Íåòÿæåíêî
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Ðåçþìå. Îáñëåäîâàíû 43 ïàöèåíòà ñ ïîñòîÿííîé
ýëåêòðîêàðäèîñòèìóëÿöèåé (ÝÊÑ) ïî ïîâîäó àòðèî-âåí-
òðèêóëÿðíîé áëîêàäû (ÀÂ-áëîêàäà) è ñèíäðîìà ñëàáîñ-
òè ñèíóñîâîãî óçëà (ÑÑÑÓ) â ðåæèìàõ ñòèìóëÿöèè DDD/
R, ïîñòîÿííîé áðàäèñèñòîëè÷åñêîé ôèáðèëëÿöèè
ïðåäñåðäèé (ÔÏ) â ðåæèìå ñòèìóëÿöèè VVI/R è äèëàòà-
öèîííîé êàðäèîìèîïàòèè è (ÄÊÌÏ) â ðåæèìå ñòèìóëÿ-
öèè CRT-P/D. Îöåíèâàëèñü ãåìîäèíàìè÷åñêèå ïîêàçà-
òåëè â çàâèñèìîñòè îò ôóíêöèîíàëüíîãî êëàññà
õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòè (ÔÊ ÕÑÍ). Â
ïîëóãîäîâîì ïåðèîäå ïîñëå èìïëàíòàöèè ÝÊÑ âíå çà-
âèñèìîñòè îò ðåæèìà ñòèìóëÿöèè äèàñòîëè÷åñêîå àð-
òåðèàëüíîå äàâëåíèå (ÄÀÄ) è ÷àñòîòà ñåðäå÷íûõ ñîêðà-
ùåíèé (×ÑÑ) ïîëíîñòüþ íîðìàëèçîâàëèñü âî âñåõ
ãðóïïàõ ÔÊ ÕÑÍ, à äèàñòîëè÷åñêîå àðòåðèàëüíîå äàâ-
ëåíèå (ÑÀÄ), êîíå÷íûé ñèñòîëè÷åñêèé è äèàñòîëè÷åñ-
êèé îáú¸ìû (ÊÄÎ è ÊÑÎ ËÆ) è ôðàêöèÿ âûáðîñà ëåâîãî
æåëóäî÷êà (ÔÂ ËÆ) – â ãðóïïàõ I, II ÔÊ ÕÑÍ ïðè òåíäåí-
öèè íîðìàëèçàöèè â ãðóïïàõ III, IV ÔÊ ÕÑÍ. Ðåçóëüòàòû
îêàçàëèñü ëó÷øèìè â ðåæèìå ñòèìóëÿöèè CRT-P/D.
Òîëùèíà çàäíåé ñòåíêè è ìåææåëóäî÷êîâîé ïåðåãî-
ðîäêè ëåâîãî æåëóäî÷êà (ÒÇÑ è ÒÌÆÏ ËÆ), ðàçìåðû
ëåâîãî è ïðàâîãî ïðåäñåðäèÿ (ËÏ è ÏÏ), ïðàâîãî æåëó-
äî÷êà (ÏÆ) ïîêàçàëè òîëüêî òåíäåíöèþ óìåíüøåíèÿ
âíå çàâèñèìîñòè îò ÔÊ ÕÑÍ. Äåëàåòñÿ âûâîä, ÷òî ãåìî-
äèíàìè÷åñêèå ïîêàçàòåëè ó ïàöèåíòîâ ñ èìïëàíòèðî-
âàííûìè ÝÊÑ III, IV ÔÊ ÕÑÍ òðåáóþò áîëåå àêòèâíîãî
òåðàïåâòè÷åñêîãî ìîíèòîðèíãà è ëå÷åíèÿ.

Êëþ÷åâûå ñëîâà: ïîñòîÿííàÿ ýëåêòðîêàðäèîñòè-
ìóëÿöèÿ, õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü,
ôóíêöèîíàëüíûé êëàññ õðîíè÷åñêîé ñåðäå÷íîé íåäî-
ñòàòî÷íîñòè, ãåìîäèíàìè÷åñêèå ïîêàçàòåëè, ïîëóãîäî-
âîé ïîñëåîïåðàöèîííûé ïåðèîä.

FUNCTIONAL CLASS OF CHRONIC HEART
FAILURE AND DYNAMIC OF HEMODYNAMIC

PARAMETERS IN PATIENTS
IN THE SEMI-ANNUAL PERIOD AFTER

IMPLANTATION OF PACEMAKERS

1I.N. Kolomytseva, 2D.E. Volkov,
2D.A. Lopin, 1N.I.Yabluchansky
1V.N. Karazin Kharkiv National University,
Kharkiv, Ukraine

2SI “Zaycev V.T. Institute of General and Urgent
Surgery NAMS of Ukraine”, Kharkiv, Ukraine

Summary. The study included 43 patients with a
permanent pacemaker on the atrio-ventricular block (AV
block) and sick sinus node syndrome (SSNS) in the modes
of stimulation DDD/R, bradysystolia permanent atrial
fibrillation (AF) in the modes of stimulation VVI/R and
dilated cardiomyopathy (DCM) in the modes of stimulation
CRT-P/D. Hemodynamic parameters were evaluated
according to the functional class of chronic heart failure
(CHF FC). In the semi-annual period after pacemaker
implantation regardless of the mode of stimulation
diastolic blood pressure (DBP) and heart rate (HR) were
completely normalized in all groups FC CHF, and diastolic
blood pressure (SBP), end-systolic and diastolic volumes
(EDV and ESV LV) and left ventricular ejection fraction
(LVEF) – group I, II CHF FC with a tendency of normalization
in groups III, IV FC CHF. The results were the best in the
mode of stimulation CRT-P/D. Thickness of posterior wall
and interventricular septum of the left ventricle (LV PW and
IVS), the size of the left and right atrial (LA and RA), right
ventricle (RV) showed only a tendency to reduce
irrespective of the CHF FC. It is concluded that the
hemodynamic parameters in patients with implanted
pacemaker III, IV CHF FC require more active therapeutic
monitoring and treatment.

Key words: permanent pacing, chronic heart failure,
functional class of chronic heart failure, hemodynamic
parameters, semi-annual postoperative period.
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Âñòóï. Íîðìàëüíà æèòòºä³ÿëüí³ñòü îðãàí³çìó õàðàêòå-
ðèçóºòüñÿ ëàíöþãîì àäàïòàö³éíèõ ðåàêö³é, ùî ñïðÿìî-
âàí³ íà çáåðåæåííÿ ñòàëîñò³ âíóòð³øíüîãî ñåðåäîâèùà. Ó
ïðîöåñ³ åâîëþö³¿ ñôîðìóâàëèñü ³ çàêð³ïèëèñü ëèøå ñïå-
öèô³÷í³ â³äïîâ³äí³ ðåàêö³¿ íà êîæåí ³ç áåç÷èñåëüíî¿ ìíî-
æèíè ïîäðàçíþâà÷³â ô³ç³îëîã³÷íîãî àáî ïàòîëîã³÷íîãî
õàðàêòåðó. Ñêîð³øå ìîæíà äóìàòè ïðî åâîëþö³éíå çàêð³ï-
ëåííÿ â³äíîñíî íåâåëèêî¿ ê³ëüêîñò³ åëåìåíòàðíèõ ñòåðåî-
òèïíèõ ðåàêö³é ñïðÿìîâàíèõ íà â³äíîâëåííÿ ïîðóøåíîãî
ãîìåîñòàçó. Â îñíîâ³ ôîðìóâàííÿ áàãàòüîõ ïàòîëîã³÷íèõ
ñòàí³â ³ õâîðîá ëåæèòü ïîðóøåííÿ ìåòàáîë³÷íèõ ïðîöåñ³â,
ÿê ðåçóëüòàò çðèâó àäàïòàö³éíî-ïðèñòîñóâàëüíèõ ðåàêö³é
ñïðÿìîâàíèõ íà çáåðåæåííÿ ãîìåîñòàçó. Ïðè öüîìó, âå-
ëèêà ðîëü ó ï³äòðèìö³ ñòàëîñò³ âíóòð³øíüîãî ñåðåäîâèùà
îðãàí³çìó íàëåæèòü ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèðêîâ³é
ñèñòåì³ ³, ïîºäíàí³é ç íåþ, ñèìïàòî-àäðåíàëîâ³é ñèñòåì³,
ÿê³ â³ä³ãðàþòü ïðîâ³äíó ðîëü ó çàáåçïå÷åíí³ çàõèñíî-ïðè-
ñòîñóâàëüíèõ ðåàêö³é â óìîâàõ âïëèâó íåñïðèÿòëèâèõ
ôàêòîð³â. Â³äîìî, ùî ðåàë³çàö³ÿ íåéðîí-ãóìîðàëüíèõ ñòè-
ìóë³â çä³éñíþºòüñÿ ÷åðåç ðåöåïòîðíèé ëàíöþã ³ âòîðèíí³
ìåä³àòîðí³ ñèñòåìè: àäåí³ëàòöèêëàçà (ÀÖ) → öèêë³÷íèé-
3',5'-àäåíîçèíìîíîôîñôàò (öÀÌÔ) → öÀÌÔ-çàëåæíà
ïðîòå¿íê³íàçà (ÏÊ) → ñèíòåç òà ôîñôîðèëþâàííÿ á³ëê³â, à
òàêîæ ãóàí³ëàòöèêëàçà (ÃÖ) → öèêë³÷íèé-3',5'-ãóàíîçèí-
ìîíîôîñôàò (öÃÌÔ) → öÃÌÔ-çàëåæíà ïðîòå¿íê³íàçà →
ôîñôîðèëþâàííÿ ³ ñèíòåç á³ëê³â, ÿê³ çì³íþþòü âíóòð³øíü-
îêë³òèííèé ìåòàáîë³çì ³ ïðèéìàþòü ó÷àñòü ó ôîðìóâàíí³
òà çàáåçïå÷åíí³ ãîìåîñòàòè÷íî¿ ôóíêö³¿ îðãàí³çìó [1, 2, 3].

Œ–»√≤Õ¿À‹Õ¿ —“¿““fl
ÓÄÊ 616-088.9-099-092.9:543.395:577.175.82

¬œÀ»¬ À¿œ–Œ —»ƒ” À-303 Õ¿ —“¿Õ
Õ≈…–ŒÃ≈ƒ≤¿“Œ–≤¬, –≈÷≈œ“Œ–Õ»… ¿œ¿–¿“

≤ —»—“≈Ã” Ã≈ƒ≤¿“Œ–ÕŒØ –≈√”Àfl÷≤Ø
¬Õ”“–≤ À≤“»ÕÕŒ√Œ Ã≈“¿¡ŒÀ≤«Ã”

Êó÷åðÿâ÷åíêî Ìàðèíà,
shevtsova_marina@ukr.net

Êó÷åðÿâ÷åíêî Ì.Î.

Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò, ì. Õàðê³â, Óêðà¿íà

Êëþ÷îâ³ ñëîâà: êñåíîá³îòèêè, ìåä³àòîðíèé êàñêàä, á³îãåíí³ àì³íè, ãîìåîñòàç, ìåìáðàíîòðîïíà ä³ÿ.

Çðîñòàþ÷³ îá’ºìè âèðîáíèöòâà õ³ì³÷íî¿ ïðîäóêö³¿, íî-
âèõ ãðóï ³ êëàñ³â êñåíîá³îòèê³â ñòâîðþþòü ðåàëüíó çàãðîçó
çäîðîâ’þ íàñåëåííÿ. Ó çâ’ÿçêó ç öèì, àêòóàëüíèì º âèâ-
÷åííÿ ïàòîô³ç³îëîã³÷íèõ ìåõàí³çì³â ôîðìóâàííÿ ñòðóê-
òóðíî-ìåòàáîë³÷íèõ ïîðóøåíü â îðãàí³çì³, ùî âèíèêàþòü
âíàñë³äîê òðèâàëîãî ñóáòîêñè÷íîãî âïëèâó õ³ì³÷íèõ ñïî-
ëóê òà ïàòîãåíåòè÷íå îá´ðóíòóâàííÿ ïðèíöèï³â ðàííüî¿
ä³àãíîñòèêè ³ êîðåêö³¿ ïîðóøåííÿ ãîìåîñòàòè÷íî¿ ôóíêö³¿.

Âðàõîâóþ÷è âèùåíàâåäåíå, ìåòîþ ðîáîòè áóëî äîñ-
ë³äæåííÿ âïëèâó ëàïðîêñèäà Ë-303 íà ðåàë³çàö³þ íåéðî-
ìåä³àòîðíèõ åôåêò³â ÷åðåç öèêëàçíèé êàñêàä ³ ñèñòåìó
“âòîðèííèõ ìåñåíäæåð³â” â óìîâàõ òðèâàëîãî ñóáòîê-
ñè÷íîãî íàäõîäæåííÿ äî îðãàí³çìó äàíîãî êñåíîá³îòèêà.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Ïðîãðàìà äîñë³ä-
æåííÿ ïåðåäáà÷àëà âèâ÷åííÿ âïëèâó íîâîãî êñåíîá³îòè-
êà – Ëàïðîêñèäà ç ìîëåêóëÿðíîþ ìàñîþ 303 (Ë-303), ùî
ìàº õ³ì³÷íó íàçâó òðèãë³öèäèëîâèé åô³ð ïîë³îêñèïðîï³-
ëåíòð³îëà íà á³îãåíí³ ìîíîàì³íè òà ¿õ ïîïåðåäíèêè, ñèñ-
òåìó ÃÀÌÊ / ãëóòàìàò, ïàðàìåòðè ðåöåïòîðíîãî çâ’ÿçó-
âàííÿ ³ âíóòð³øíüîêë³òèííèé ìåä³àòîðíèé öèêëàçíèé
êàñêàä â óìîâàõ ñóáòîêñè÷íî¿ òðèâàëî¿ ä³¿ íà îðãàí³çì
òåïëîêðîâíèõ òâàðèí.

Çà ðåçóëüòàòàìè ãîñòðîãî åêñïåðèìåíòó Ë-303 â³äíî-
ñèòüñÿ äî ìàëîòîêñè÷íèõ ðå÷îâèí. Ñåðåäíüîëåòàëüíà
äîçà (ÄË50) äëÿ äàíîãî êñåíîá³îòèêà áóëà âñòàíîâëåíà íà
ð³âí³ 5,75 ã/êã ìàñè ò³ëà òâàðèíè.

Åêñïåðèìåíòè âèêîíóâàëèñü íà ñòàòåâîçð³ëèõ á³ëèõ
ùóðàõ ìàñîþ 180 – 200 ã, ÿêèì ïåðîðàëüíî íà ïðîòÿç³ 45
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ä³á íàòùåñåðöå ââîäèëàñü ìåòàëåâèì çîíäîì ðå÷îâèíà ó
âèãëÿä³ âîäíèõ ðîç÷èí³â ó äîçàõ 1/100 è 1/1000 ÄË50. Âñ³
åòàïè íàóêîâîãî åêñïåðèìåíòó âèêîíóâàëèñü ó â³äïîâ³ä-
íîñò³ äî ïðàâèë ãóìàííîãî ñòàâëåííÿ äî òâàðèí ³ âèìîã
“ªâðîïåéñüêî¿ êîíâåíö³¿ çàõèñòó õðåáåòíèõ òâàðèí, ùî
âèêîðèñòîâóþòüñÿ ó íàóêîâîìó åêñïåðèìåíò³. – Ñòðàñ-
áóðã, 1986.

Á³îãåíí³ ìîíîàì³íè ó ïå÷³íö³ ³ ãîëîâíîìó ìîçêó (àä-
ðåíàë³í, íîðàäðåíàë³í, ñåðîòîí³í òà ¿õ ïîïåðåäíèêè –
ÄÎÔÀ, äîôàì³í, òðèïòîôàí) âèçíà÷àëèñü çà ìåòîäîì Y.
Endo, Y. Ogura [4]. Äëÿ çâ’ÿçóâàííÿ ìîíîàì³í³â òà ¿õ ïîïå-
ðåäíèê³â áóëà âèêîðèñòàíà êàðáîêñèìåòèëöåëþëîçà
(ÊÌÖ) ô³ðìè “Reanal” ºìí³ñòþ 0,6- 0,3 ìåêâ/ã. Îêèñëåííÿ
äîñë³äæóâàíèõ ñóáñòðàò³â ïðîâîäèëè ïî G. Slabo òà
ñïâ³àâò. [5]. Äîñë³äæåííÿ ð³âí³â ìîíîàì³í³â òà ¿õ ïîïåðåä-
íèê³â çä³éñíþâàëîñü íà ñïåêòðîôîòîìåòð³ ÌÏÐ-4 ô³ðìè
“Õ³òà÷³”, ï³ñëÿ êîëîíî÷íî¿ õðîìàòîãðàô³¿. Ê³ëüê³ñíèé
âì³ñò îö³íþâàâñÿ ïî êàë³áðóâàëüíèì êðèâèì. Ãàìà-àì³-
íîìàñëÿíà êèñëîòà âèçíà÷àëàñü ïî E. Cormana, C. Vomes.
G. Trolin [6], ãëóòàì³íîâà ïî H.U. Bergmeyer, E. Bernt [7].
Íåéðîìåä³àòîðí³ àì³íîêèñëîòè ãë³öèí, òàóðèí, àñïàðòàò,
ãëóòàìàò âèçíà÷àëèñü ó ïëàçì³ êðîâ³ õðîìàòîãðàô³÷íèì
ìåòîäîì íà àâòîìàòè÷íîìó àíàë³çàòîð³ àì³íîêèñëîò
Ò-339 (×åõîñëîâàê³ÿ) ïî äîäàíèì ³íñòðóêö³ÿì ³ ïîð³âíÿí³
³ç ñòàíäàðòíèìè ðîç÷èíàìè àì³íîêèñëîò ïî êàë³áðóâàëü-
íèì ãðàô³êàì. Âì³ñò öèêë³÷íèõ íóêëåîòèä³â (öÀÌÔ,
öÃÌÔ) ó ìåìáðàíàõ ñèíàïòîñîì ãîëîâíîãî ìîçêó ³
ì³êðîñîìàõ ãåïàòîöèò³â ïå÷³íêè âèçíà÷àâñÿ ðàä³î³ìóí-
íèì ìåòîäîì çà äîïîìîãîþ íàáîð³â ðåàêòèâ³â ô³ðìè
“Amersham” Âåëèêîáðèòàí³ÿ [1, 2, 3]. Àêòèâí³ñòü ó ãîëîâ-
íîìó ìîçêó ³ ïå÷³íö³ àäåí³ëàò- ³ ãóàí³ëàòöèêëàçè îö³íþâà-
ëîñü ïî íàêîïè÷åííþ ïðîäóêò³â ôåðìåíòàòèâíî¿ ðåàêö³¿ –
öÀÌÔ, öÃÌÔ. Âì³ñò á³ëêà âèçíà÷àâñÿ ïî Ëîóð³ [8]. Àê-
òèâí³ñòü ôîñôîä³åñòåðàçè (ÔÄÅ) âèçíà÷àëàñü ïî ê³ëüêîñò³
íåîðãàí³÷íîãî ôîñôàòó, ÿêèé óòâîðþºòüñÿ â ðåàêö³¿
ã³äðîë³çó öÀÌÔ. Ïîãëèíàííÿ ³îí³â Ñà2+ ìåìáðàíàìè
êë³òèí ïå÷³íêè ³ ãîëîâíîãî ìîçêó äîñë³äæóâàëîñü ðàä³î-
³çîòîïíèì ìåòîäîì [3, 9].

Ñåðåä âåëèêî¿ ê³ëüêîñò³ õ³ì³÷íèõ ñïîëóê º òàê³, ùî âî-
ëîä³þòü âëàñòèâîñòÿìè êîíêóðåíòíîãî çâ’ÿçóâàííÿ ç ãîð-
ìîíàìè, íåéðîìåä³àòîðàìè, ïîðóøóþ÷è òèì ñàìèì
ôóíêö³þ ðåöåïòîðíîãî àïàðàòó. Öå ÿâèëîñü ï³äñòàâîþ
äëÿ âêëþ÷åííÿ äî ïðîãðàìè äîñë³äæåíü âèâ÷åííÿ ñòàíó
ïàðàìåòð³â ðåöåïòîðíîãî çâ’ÿçóâàííÿ ïîì³÷åíèõ àãîí³ñ-
ò³â ³ àíòàãîí³ñò³â Ñ1-, Ñ2-ñåðîòîí³íîâèõ, α1-, α2-, β-àäðåíî-

ðåöåïòîð³â, D2-äîôàì³íîâèõ òà ãëþêîêîðòèêî¿äíèõ ðåöåï-
òîð³â ó ð³çíèõ îðãàíàõ ³ òêàíèíàõ ç âèêîðèñòàííÿì ðàä³î³-
çîòîïíèõ ìåòîä³â [3, 8, 9]. Âåëè÷èíó ñïåöèô³÷íîãî ðàä³îë-
³ãàíäíîãî çâ’ÿçóâàííÿ îö³íþâàëè ïî ð³çíèö³ ïîì³æ
çàãàëüíèì ³ íåñïåöèô³÷íèì çâ’ÿçóâàííÿì. Îòðèìàí³
ðåçóëüòàòè àíàë³çóâàëè â êîîðäèíàòàõ Ñêåò÷àðäà. Ê³íå-
òè÷í³ õàðàêòåðèñòèêè âèçíà÷àëè ó âåëè÷èíàõ Kg (ð³âíî-
âàæíà êîíñòàíòà äèñîö³àö³¿) ³ Âmax (ê³ëüê³ñòü ì³ñöü çâ’ÿçó-
âàííÿ) [3, 9].

Ðåçóëüòàòè îòðèìàíèõ äàíèõ ï³äëÿãàëè ñòàòèñòè÷íîìó
îïðàöþâàííþ ç âèêîðèñòàííÿì êðèòåð³þ Ñòüþäåíòà-
Ô³øåðà.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ðåçóëüòàòè
äîñë³äæåííÿ á³îãåííèõ ìîíîàì³í³â òà ¿õ ïîïåðåäíèê³â
ñâ³ä÷èëè, ùî ëàïðîêñèä Ë-303 â 1/100 ÄË50 çíèæóâàâ ó
ïå÷³íö³ âì³ñò ÄÎÔÀ, ï³äâèùóâàâ íîðàäðåíàë³í, òðèïòî-
ôàí, ñåðîòîí³í òà íå âïëèâàâ íà äîôàì³í, àäðåíàë³í (òàáë. 1).
Â ãîëîâíîìó ìîçêó ñïîñòåð³ãàëîñü ï³äâèùåííÿ äîôàì³íó,
íîðàäðåíàë³íó, àäðåíàë³íó, ñåðîòîí³íó. Â ö³é äîç³ ëàï-
ðîêñèä íå âïëèâàâ íà âì³ñò ïîïåðåäíèê³â ìîíîàì³í³â ó ãî-
ëîâíîìó ìîçêó (ÄÎÔÀ, òðèïòîôàí). Àíàë³ç äèíàì³êè ìî-
íîàì³í³â òà ¿õ ïîïåðåäíèê³â âêàçóº, ùî ëàïðîêñèä Ë-303 â 1/
100 ÄË50 àêòèâóº ó ïå÷³íö³ åðãîòðîïíó ³ òðîôîòðîïíó ôóí-
êö³þ. Á³ëüø ñóòòºâîãî çíà÷åííÿ íàáóâàþòü ö³ ïðîöåñè ó
ãîëîâíîìó ìîçêó, ÿê çàõèñíî-ïðèñòîñóâàëüíà ðåàêö³ÿ íå-
ðâîâî¿ òêàíèíè íà ïîøêîäæóþ÷ó ä³þ êñåíîá³îòèêà.

Âåëèêà ðîëü â ï³äòðèìö³ ãîìåîñòàçó íàëåæèòü íåéðî-
òðàíñì³òòåðàì – öÀÌÔ òà öÃÌÔ. Â³äîìèé ò³ñíèé çâ’ÿçîê
ì³æ âì³ñòîì íåéðîìåä³àòîð³â ³ öèêë³÷íèìè íóêëåîòèäà-
ìè. Âèõîäÿ÷è ³ç öüîãî, ñóòòºâèé ³íòåðåñ ìàëî âèâ÷åííÿ
âì³ñòó â îðãàíàõ ³ òêàíèíàõ ï³ä âïëèâîì Ë-303 “âòîðèííèõ
ìåñåíäæåð³â”. Â³äîìî, ùî áóäü ÿêèé ãîðìîí, íåéðîìåä³-
àòîð, òîêñèí, ìåòàáîë³ò îáì³íó ðå÷îâèí âïëèâàº íà êë³òè-
íó ÷åðåç ñèñòåìó öèêë³÷íèõ íóêëåîòèä³â òà âïëèâàº íà
ìåõàí³çìè çàáåçïå÷åííÿ ïðîöåñ³â àäàïòàö³¿ ³ ãîìåîñòàçó.
Âíóòð³øíüîêë³òèíí³ ìåä³àòîðè îïåðàòèâíî ðåàãóþòü íà
ï³äâèùåííÿ âèìîã, ùî ïîëÿãàº â íåîáõ³äíîñò³ á³ëüø ³íòåí-
ñèâíîãî ôóíêö³îíóâàííÿ îðãàí³â, ñèñòåì àáî ö³ë³ñíîãî
îðãàí³çìó. Öèêë³÷í³ íóêëåîòèäè âèñòóïàþòü ó ÿêîñò³ ëàí-
öþãà ìîá³ë³çàö³¿ âíóòð³øí³õ ðåçåðâ³â – ïåðåáóäîâè ìåòà-
áîë³çìó íà íîâèé á³ëüø âèñîêèé ð³âåíü ôóíêö³îíóâàííÿ.
Ï³äâèùåííÿ âì³ñòó öÀÌÔ – íàéá³ëüø ðàííÿ îçíàêà
ñòðåñ-ðåàêö³¿ êë³òèíè. Òîìó, íàäì³ðíà àêòèâàö³ÿ ñèñòåìè
öèêë³÷íèõ íóêëåîòèä³â ÷àñòî ïðèçâîäèòü äî ðîçâèòêó ïà-
òîëîã³÷íèõ ïðîöåñ³â. Âïëèâ Ëàïðîêñèäà Ë-303 íà öèêë³÷í³

Òàáëèöÿ 1.
Âïëèâ ëàïðîêñèäà Ë-303 íà îáì³í á³îãåííèõ ìîíîàì³í³â òà ¿õ ïîïåðåäíèê³â â ïå÷³íö³

òà ãîëîâíîìó ìîçêó (ìêã/ã òêàíèíè)

Ïðèì³òêà: * – ð³çíèöÿ âèðîã³äíà, ð<0,05
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íóêëåîòèäè õàðàêòåðèçóâàâñÿ äèíàì³÷íèìè çì³íàìè àê-
òèâíîñò³ ïîºäíàíèõ ñèñòåì: àäåí³ëàòöèêëàçà – öÀÌÔ, ãóà-
í³ëàòöèêëàçà – öÃÌÔ ó ð³çíèõ îðãàíàõ ³ òêàíèíàõ. Òàê,
Ëàïðîêñèä Ë-303 â 1/100 ÄË50 çíèæóâàâ ó ãîëîâíîìó ìîç-
êó òà ïå÷³íö³ àêòèâí³ñòü àäåí³ëàòöèêëàçè ³ âì³ñòó öÀÌÔ òà
ï³äâèùóâàâ ó öèõ îðãàíàõ ãóàí³ëàòöèêëàçó ³ öÃÌÔ. Ôîñ-
ôîä³åñòðàçíà àêòèâí³ñòü ï³äâèùóâàëàñü íà ôîí³ çðîñòàííÿ
³íòåíñèâíîñò³ ïîãëèíàííÿ ³îí³â 45Ñà2+ ìåìáðàííèìè
ôðàêö³ÿìè êë³òèí ïå÷³íêè ³ ãîëîâíîãî ìîçêó (òàáë. 2).

Àíàë³ç âêàçóº, ùî Ëàïðîêñèä Ë-303 âïëèâàº íà âíóòð³ø-
íüîêë³òèíí³ ìåòàáîë³÷í³ ïðîöåñè ÷åðåç ñèñòåìó ïðè-
ãí³÷åííÿ ÀÖ → öÀÌÔ òà àêòèâàö³¿ ÃÖ → öÃÌÔ, ùî
ñâ³ä÷èòü ïðî çíà÷íó íàïðóãó â³äíîâëþâàëüíèõ ñèíòåç³â, ÿê
ðåàêö³¿ íà ñóòòºâ³ ñòðóêòóðíî-ôóíêö³îíàëüí³ çì³íè ó
êë³òèííîìó àïàðàò³. Ðåçóëüòàòè äîñë³äæåííÿ äàþòü çìîãó
ñóäèòè, ùî Ëàïðîêñèäó Ë-303 âëàñòèâ³ ìåìáðàíîòðîïí³
åôåêòè, ÿê³ ïîºäíàí³ ç ï³äâèùåííÿì øâèäêîñò³ ñòàð³ííÿ
îðãàí³çìó. Ó äîç³ 1/1000 ÄË50 òðèãë³öèäèëîâèé åô³ð ïîë³-
îêñèïðîï³ëåíòð³îëó íå âïëèâàº íà íåéðîìåä³àòîðíèé
îáì³í, öèêëàçíèé êàñêàä, ñèñòåìó “âòîðèííèõ ìåñåíä-
æåð³â” ³ âíóòð³êë³òèííèé ìåòàáîë³çì.

Â³äîìèé ò³ñíèé çâ’ÿçîê ì³æ ñòàíîì àäðåíåðã³÷íî¿ ³
ÃÀÌÊ-åðã³÷íî¿ íåéðîìåä³àòîðíèìè ñèñòåìàìè. Òîìó, â
óìîâàõ òðèâàëî¿ ñóáòîêñè÷íî¿ ä³¿ êñåíîá³îòèê³â çíà÷íèé
³íòåðåñ ïðåäñòàâëÿº äîñë³äæåííÿ ìåõàí³çì³â, ùî çàáåçïå-
÷óþòü ð³âíîâàãó îðãàí³çìó ³ç íàâêîëèøí³ì ñåðåäîâèùåì,
éîãî àäàïòàö³þ òà êîìïåíñàö³þ âòðà÷åíî¿ ôóíêö³¿. Äî òà-
êèõ ìåòàáîë³÷íèõ ñèñòåì â³äíîñèòüñÿ ñèñòåìà ãëóòàìàò /
ÃÀÌÊ. Ç ÃÀÌÊ-åðã³÷íîþ ñèñòåìîþ ïîâ’ÿçóþòü åôåêòè
ãàëüìóâàííÿ, òîä³ ÿê ç ãëóòàìàòîì – çáóäæåííÿ. Ïåðåêîí-
ëèâî äîêàçàíî âçàºìíèé âïëèâ öèõ íåéðîìåä³àòîð³â îäèí
íà îäíîãî, íàÿâí³ñòü áàãàòüîõ çâ’ÿçê³â ç ñåðîòîí³í-, íîðàä-
ðåíàë³í-, äîôàì³í-, àäðåíàë³í-åðã³÷íèìè ñèñòåìàìè, ÿê³
ò³ñíî ïîºäíàí³ ç ïðîöåñàìè çàáåçïå÷åííÿ ãîìåîñòàòè÷íî¿

ôóíêö³¿ îðãàí³çìó. Ðåçóëüòàòè äîñë³äæåííÿ ñòàíó ãëóòà-
ìàò / ÃÀÌÊ ïîºäíàíî¿ ìåòàáîë³÷íî¿ ñèñòåìè ó ïå÷³íö³
âèÿâèëè çðîñòàííÿ, ÿê ãëóòàìàòó, òàê ³ ÃÀÌÊ ï³ä âïëèâîì
1/100 ÄË50. Çîâñ³ì ³íøà äèíàì³êà âì³ñòó íåéðîìåä³àòîð³â
ñïîñòåð³ãàëàñü ó ãîëîâíîìó ìîçêó – ãëóòàìàò çíèæóâàâ-
ñÿ, òîä³ ÿê ÃÀÌÊ ï³äâèùóâàâñÿ (òàáë. 3).

Îñê³ëüêè, ö³ ìåä³àòîðí³ ñèñòåìè ò³ñíî ìåòàáîë³÷íî
ïîºäíàí³, òî ñï³ââ³äíîøåííÿ ó ïå÷³íö³ ÃÀÌÊ / ãëóòàìàò
êîíòðîëüíî¿ ãðóïè òâàðèí ñêëàäàëî 1: 34,45, òîä³ ÿê ó åêñ-
ïåðèìåíòàëüíèõ 1 : 63,03. Ö³ äàí³ ñâ³ä÷àòü, ùî ó ïå÷³íö³
àêòèâîâàí³ ÃÀÌÊ-åðã³÷í³ âïëèâè íà ìåòàáîë³÷í³ ïðîöå-
ñè, ÿê ðåçóëüòàò ï³äâèùåííÿ çàõèñíî-ïðèñòîñóâàëüíèõ ³
àäàïòàö³éíèõ ìåõàí³çì³â. Ó ãîëîâíîìó ìîçêó êîíò-
ðîëüíî¿ ãðóïè òâàðèí ñï³ââ³äíîøåííÿ ÃÀÌÊ / ãëóòàìàò
áóëî íà ð³âí³ 1 : 9,63, òîä³ ÿê ï³ä âïëèâîì 1/100 ÄË50 âîíî
çðîñòàëî äî âåëè÷èí 1 : 128,11, ùî âêàçóº íà ùå á³ëüø
âèñîêèé ð³âåíü çàõèñíèõ ìåõàí³çì³â ñïðÿìîâàíèõ íà çà-
áåçïå÷åííÿ ãîìåîñòàòè÷íî¿ ôóíêö³¿ îðãàí³çìó. Äîñë³ä-
æåííÿ ñâ³ä÷àòü, ùî àêòèâàö³ÿ ãàëüì³âíèõ ïðîöåñ³â, ÿê ó
ïå÷³íö³, òàê ³ ó ãîëîâíîìó ìîçêó ñïðÿìîâàíà íà ï³äòðèì-
êó ãîìåîñòàçó.

Ñë³ä çàçíà÷èòè, ùî ó ïëàçì³ êðîâ³ âèçíà÷àëîñü çíè-
æåííÿ, ÿê ãàëüì³âíèõ íåéðîìåä³àòîðíèõ àì³íîêèñëîò
(ãë³öèí, òàóðèí), òàê ³ çáóäæóâàëüíèõ (àñïàðòàò, ãëóòàìàò)
ï³ä âïëèâîì 1/100 ÄË50, ùî ìîæå áóòè ïîºäíàíî ç ï³äâè-
ùåííÿì â³äíîâëþâàëüíèõ ñèíòåç³â, ñïðÿìîâàíèõ íà
ï³äòðèìêó ãîìåîñòàçó â óìîâàõ òîêñèô³êàö³¿ îðãàí³çìó
(òàáë. 4). Ö³ äàí³ ñâ³ä÷àòü, ùî ïðè ñóáòîêñè÷í³é ä³¿ ëàïðîê-
ñèä³â íà á³ëèõ ùóð³â, âèíèêàº ãëèáîêà ïåðåáóäîâà àçîòèñ-
òîãî îáì³íó, ÿêà ïðîÿâëÿºòüñÿ ê³ëüê³ñíèìè ³ ÿê³ñíèìè
çì³íàìè ïóëà â³ëüíèõ ïëàçìîâèõ àì³íîêèñëîò.

Àíàë³ç ïàðàìåòð³â ðåöåïòîðíîãî çâ’ÿçóâàííÿ âèÿâèâ,
ùî Ëàïðîêñèä Ë-303 çíèæóâàâ ñïîð³äíåí³ñòü α1-àäðåíî-
ðåöåïòîð³â äî ë³ãàíä³â, ÿê ó ïå÷³íö³, òàê ³ ó ãîëîâíîìó

Òàáëèöÿ 2.
Âïëèâ ëàïðîêñèäà Ë-303 íà âíóòð³øíüîêë³òèííèé ìåä³àòîðíèé öèêëàçíèé êàñêàä

³ ñèñòåìó “âòîðèííèõ ìåñåíäæåð³â”

Ïðèì³òêà: * – ð³çíèöÿ âèðîã³äíà, ð<0,05
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ìîçêó â ïîð³âíÿííÿ ç ãðóïîþ êîíòðîëþ (òàáë. 5). Ïîä³áíà
äèíàì³êà ñïîñòåð³ãàëàñü ³ äëÿ β-àäðåíîðåöåïòîð³â. Âïëèâ
Ëàïðîêñèäó Ë-303 íà α2-àäðåíîðåöåïòîðè ïðîÿâëÿâñÿ â
çíèæåíí³ ð³âíîâàæíî¿ êîíñòàíòè äèñîö³àö³¿ òà ï³äâèùåíí³
ê³ëüêîñò³ ì³ñöü çâ’ÿçóâàííÿ ðàä³îë³ãàíäà, ùî âêàçóº íà
çðîñòàííÿ éîãî ñïîð³äíåíîñò³ äî äàíîãî òèïó ðåöåïòîð³â
ó äîâãàñòîìó ìîçêó. Äîñë³äæåííÿ ñâ³ä÷àòü, ùî êñåíîá³î-
òèê ïî ð³çíîìó âïëèâàº íà ñïîð³äíåí³ñòü ³ ì³ñöÿ çâ’ÿçó-
âàííÿ ðàä³îë³ãàíä³â äî α1- ³ α2-àäðåíîðåöåïòîð³â.

Ùî ñòîñóºòüñÿ ê³íåòè÷íèõ õàðàêòåðèñòèê äîôàì³íî-
âèõ ðåöåïòîð³â, ñë³ä çàçíà÷èòè, ùî ëàïðîêñèä çíèæóâàâ
ð³âíîâàæíó êîíñòàíòó äèñîö³àö³¿ ³ ê³ëüê³ñòü ì³ñöü çâ’ÿçó-
âàííÿ äîôàì³íîâèõ ðåöåïòîð³â D2 òèïó. Ö³ äàíí³ ñâ³ä÷àòü,

ùî êñåíîá³îòèê íà ôîí³ ï³äâèùåííÿ ñïîð³äíåíîñò³ ðàä³î-
ë³ãàíäà äî D2-ðåöåïòîð³â ïðèçâîäèâ äî çìåíøåííÿ
ê³ëüêîñò³ ì³ñöü éîãî çâ’ÿçóâàííÿ ó êîð³ ï³âêóë³ âåëèêîãî
ìîçêó. Îäíîòèïíà õàðàêòåðèñòèêà ê³íåòè÷íèõ ïàðàìåòð³â
áóëà âëàñòèâà äëÿ ñåðîòîí³íîâèõ ðåöåïòîð³â ïåðøîãî (Ñ1)
³ äðóãîãî (Ñ2) òèïó ó êîð³ ãîëîâíîãî ìîçêó. Öÿ ðåàêö³ÿ
ñóïðîâîäæóâàëàñü çíèæåííÿì ð³âíîâàæíî¿ êîíñòàíòè
äèñîö³àö³¿ ³ ì³ñöü çâ’ÿçóâàííÿ ñåðîòîí³íîâèõ ðåöåïòîð³â.

Àíàë³ç ãëþêîêîðòèêî¿äíèõ ðåöåïòîð³â äðóãîãî òèïó
âèÿâèâ ¿õ ï³äâèùåííÿ ó ïå÷³íö³, ìîçî÷êó, ñòîâáóð³ ìîçêó ³
êîð³ ï³âêóë³ âåëèêîãî ìîçêó, â³äïîâ³äíî íà 66,6 %, 86,6 %,
95,08 % ³ 130,05 % ó òâàðèí ÿê³ áóëè òîêñèô³êîâàí³ 1/100
ÄË50 â ïîð³âíÿíí³ ³ç ãðóïîþ êîíòðîëþ.

Òàáëèöÿ 3.
Âïëèâ ëàïðîêñèäà Ë-303 íà ãëóòàìàò / ÃÀÌÊ-åðã³÷íó ìåòàáîë³÷íó ñèñòåìó â óìîâàõ ï³äãîñòðîãî åêñïåðèìåíòó

Ïðèì³òêà: * – ð³çíèöÿ âèðîã³äíà, ð<0,05

Òàáëèöÿ 4.
Âì³ñò çáóäæóâàëüíèõ ³ ãàëüì³âíèõ àì³íîêèñëîò ó ïëàçì³ êðîâ³ á³ëèõ ùóð³â ï³ä âïëèâîì

ñóáòîêñè÷íî¿ äîçè ëàïðîêñèäó (íìîëü / ìë)

Ïðèì³òêà: * – ð³çíèöÿ âèðîã³äíà, ð<0,05

Òàáëèöÿ 5.
Âïëèâ ëàïðîêñèäà Ë-303 íà ïàðàìåòðè ðåöåïòîðíîãî çâ’ÿçóâàííÿ

Ïðèì³òêà: * – ð³çíèöÿ âèðîã³äíà, ð<0,05
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Âèñíîâîê. Òàêèì ÷èíîì, Ëàïðîêñèä Ë-303 ó ñóá-
òîêñè÷í³é äîç³ 1/100 ÄË50 ïðè òðèâàëîìó íàäõîäæåíí³
ïåðîðàëüíèì øëÿõîì äî îðãàí³çìó çä³éñíþº ãëèáîêó
ïåðåáóäîâó ñèñòåì ðåãóëÿö³¿ âíóòð³øíüîêë³òèííîãî
ìåòàáîë³çìó, ïîðóøóþ÷è îáì³í íåéðîìåä³àòîð³â, ê³íå-
òè÷í³ õàðàêòåðèñòèêè ïàðàìåòð³â ðåöåïòîðíîãî çâ’ÿçó-
âàííÿ ðàä³îë³ãàíä³â íà ôîí³ ïðèãí³÷åííÿ àäåí³ëàòöèêëàç-
íîãî ³ àêòèâàö³¿ ãóàí³ëàòöèêëàçíîãî ìåä³àòîðíîãî
êàñêàäó, ùî â³ääçåðêàëþº ìåìáðàíîòðîïíó ä³þ êñåíîá³-
îòèêà òà çíà÷íó íàïðóãó àäàïòàö³éíî-ïðèñòîñóâàëüíèõ
ìåõàí³çì³â ñïðÿìîâàíèõ íà çàáåçïå÷åííÿ ãîìåîñòàòè÷-
íî¿ ôóíêö³¿ îðãàí³çìó. Â 1/1000 ÄË50 ëàïðîêñèä íå âïëè-
âàº íà ñèñòåìè ðåãóëÿö³¿ âíóòð³øíüîêë³òèííîãî ìåòà-
áîë³çìó.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð Ñâ³íö³öüêèé À.Ñ.
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Êó÷åðÿâ÷åíêî Ì.À.
Õàðüêîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé
óíèâåðñèòåò, ã. Õàðüêîâ, Óêðàèíà

Ðåçþìå. Óñòàíîâëåíî, ÷òî ëàïðîêñèäó Ë-303 â 1/100
ÄË50 ñâîéñòâåííû ìåìáðàíîòðîïíûå ýôôåêòû, î ÷åì
ñâèäåòåëüñòâóåò ñíèæåíèå â ãîëîâíîì ìîçãå è ïå÷åíè àê-
òèâíîñòè àäåíèëàòöèêëàçû è ñîäåðæàíèÿ öÀÌÔ, è ïîâû-
øåíèå àêòèâíîñòè ãóàíèëàòöèêëàçû è öÃÌÔ. Ðåçóëüòàòû
èññëåäîâàíèÿ ñîñòîÿíèÿ ãëóòàìàò/ÃÀÌÊ ìåòàáîëè÷åñêîé
ñèñòåìû â ïå÷åíè âûÿâèëè óâåëè÷åíèå, êàê ãëóòàìàòà,
òàê è ÃÀÌÊ, â òî âðåìÿ êàê â ãîëîâíîì ìîçãå ãëóòàìàò ñíè-
æàëñÿ íà ôîíå ïîâûøåíèÿ ÃÀÌÊ. Ïðè èññëåäîâàíèè
ïëàçìû êðîâè áûëî îáíàðóæåíî ñíèæåíèå êîëè÷åñòâà
òîðìîçíûõ è âîçáóæäàþùèõ àìèíîêèñëîò ïîä âëèÿíèåì
ëàïðîêñèäà â 1/100 ÄË50, ÷òî ìîæåò áûòü ñâÿçàíî ñ ïîâû-
øåíèåì âîññòàíîâèòåëüíûõ ñèíòåçîâ íàïðàâëåííûõ íà
ïîääåðæàíèå ãîìåîñòàçà â óñëîâèÿõ òîêñèôèêàöèè îðãà-
íèçìà. Ïðè èçó÷åíèè ïàðàìåòðîâ ðåöåïòîðíîãî ñâÿçûâà-
íèÿ îòìå÷àëîñü ñíèæåíèå êîíñòàíòû äèññîöèàöèè è êî-
ëè÷åñòâà ìåñò ñâÿçûâàíèÿ äîôàìèíîâûõ è
ñåðîòîíèíîâûõ ðåöåïòîðîâ.

Òàêèì îáðàçîì, ìîæíî ñäåëàòü âûâîä, ÷òî ëàïðîê-
ñèä Ë-303 â 1/100 ÄË50 îñóùåñòâëÿåò ãëóáîêóþ ïåðå-
ñòðîéêó ñèñòåì ðåãóëÿöèè âíóòðèêëåòî÷íîãî ìåòàáîëèç-
ìà, íàðóøàÿ îáìåí íåéðîìåäèàòîðîâ, êèíåòè÷åñêèå
õàðàêòåðèñòèêè ïàðàìåòðîâ ðåöåïòîðíîãî ñâÿçûâàíèÿ
ðàäèîëèãàíäîâ íà ôîíå óãíåòåíèÿ àäåíèëàòöèêëàçíîãî
è àêòèâàöèè ãóàíèëàòöèêëàçíîãî ìåäèàòîðíîãî êàñêà-
äà. Â 1/1000 ÄË50 ëàïðîêñèä íå âëèÿë íà ñèñòåìû ðåãó-
ëÿöèè âíóòðèêëåòî÷íîãî ìåòàáîëèçìà.

Êëþ÷åâûå ñëîâà: êñåíîáèîòèêè, ìåäèàòîðíûé êàñ-
êàä, áèîãåííûå àìèíû, ãîìåîñòàç, ìåìáðàíîòðîïíîå
äåéñòâèå.

THE EFFECT OF LAPROXIDE L-303 ON THE
STATE OF NEUROMEDIATORS, RECEPTOR
APPARATUS AND MEDIATOR REGULATORY
SYSTEM OF INTRACELLULAR METABOLISM

M. Kucheriavchenko
Kharkov National Medical University,
Kharkov, Ukraine

Summary. Laproxide L-303 in 1/100 LD50 was shown to
exert membranotropic effects, which is indicated by a
reduction in adenylate cyclase activity and cAMP contents,
as well as an increase in guanylate cyclase and cGMP
activity in the brain and liver. The assessment of glutamate/
guanylate cyclase mediator cascade metabolic system
condition in the liver showed an increase in both glutamate
and guanylate cyclase mediator cascade, while in the
brain glutamate was found to be decreasing in the settings
of guanylate cyclase mediator cascade increase. Blood
plasma assessment showed a decrease in the number of
inhibitory and stimulatory amino acids under the influence
of laproxide in 1/100 LD50, which can be associated with an
increase in reparatory syntheses aimed at homeostasis
maintenance in body toxification. The study of receptor
bonding indices showed a decrease in variable of
dissociation and the number of dopamine and serotonin
receptor bonding sites.

Therefore, it is possible to conclude that laproxide L-
303 in 1/100 LD50 is responsible for profound
reconstruction of intracellular metabolism regulation
systems, interfering with neuromediator exchange, kinetic
characteristics of radioligand receptor bonding indices in
the settings of inhibition of adenyle cyclase and activation
of guanylate cyclase mediator cascade. In 1/1000 LD50
laproxide was not found to have an effect on intracellular
metabolism regulation systems.

Key words: Xenobiotics, mediator cascade, biogenic
monoamines, homeostasis, membranotropic effect.
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Àêòóàëüí³ñòü. Á³íîêóëÿðíèé ç³ð – öå ïîºäíàíà
ä³ÿëüí³ñòü ñåíñîðíî¿ òà ìîòîðíî¿ ñèñòåìè îáîõ î÷åé, ÿêà
çàáåçïå÷óº îäíî÷àñíî ñïðÿìîâàí³ñòü çîðîâèõ â³ñåé íà
îá’ºêò ô³êñàö³¿, çëèòòÿ ìîíîêóëÿðíèõ çîáðàæåíü öüîãî
îá’ºêòà â ºäèíèé çîðîâèé îáðàç [1, 2, 3, 5, 9, 13].

Ïðè ñï³âäðóæí³é êîñîîêîñò³ âíàñë³äîê â³äõèëåííÿ çî-
ðîâî¿ â³ñ³ îäíîãî ³ç î÷åé â³ä îá’ºêòó ô³êñàö³¿ çîáðàæåííÿ
äðóãîãî îêà ïðîåêòóºòüñÿ íà ³äåíòè÷í³ ä³ëÿíêè ñ³òê³âêè,
ùî âèêëèêàº òåíäåíö³þ äî äâî¿ííÿ. Çàâäÿêè ñïîâ³ëüíåí-
íþ çîðîâèõ â³ä÷óòò³â, îêà êîòðå ñêîøóº, öå äâî¿ííÿ, ÿê
ïðàâèëî, çíèêàº ³ â ïîë³ çîðó âèíèêàº çîðîâèé îáðàç
ò³ëüêè ô³êñóþ÷îãî îêà. Òîìó ïðè êîñîîêîñò³, â óìîâàõ
â³ëüíîãî ïðîñòîðó, âçàãàë³ íå íåìîæëèâî ãîâîðèòè ïðî
á³íîêóëÿðíó ëîêàë³çàö³þ íàïðÿìêó. Ê³íöåâèì ðåçóëüòà-
òîì ë³êóâàííÿ òàêî¿ ñêëàäíî¿ ïàòîëîã³¿, ÿê êîñîîê³ñòü, ÿâ-
ëÿºòüñÿ íå ò³ëüêè óñóíåííÿ êîñìåòè÷íîãî äåôåêòó à é
âèðîáëåííÿ íîðìàëüíèõ ñåíñîðíèõ ôóíêö³é çîðîâîãî
àïàðàòó.

Œ–»√≤Õ¿À‹Õ¿ —“¿““fl
ÓÄÊ:612.843.7-053.2:681.7.065
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Ìåëë³íà Â³êòîð³ÿ Áîðèñ³âíà,
mellina111@rambler.ru

Ìåëë³íà Â.Á.

Íàö³îíàëüíà ìåäè÷íà àêàäåì³ÿ ï³ñëÿäèïëîìíî¿ îñâ³òè ³ìåí³ Ï.Ë. Øóïèêà, ì. Êè¿â, Óêðà¿íà
Êè¿âñüêà ì³ñüêà êë³í³÷íà îôòàëüìîëîã³÷íà ë³êàðíÿ “Öåíòð ì³êðîõ³ðóðã³¿ îêà”, ì. Êè¿â, Óêðà¿íà

Ðåçþìå. Ïðèçìàòè÷í³ ë³íçè âèêîðèñòîâóþòüñÿ ó îôòàëüìîëîã³¿ äëÿ ë³êóâàííÿ ïîðóøåíü á³íîêóëÿðíèõ
ôóíêö³é óæå ïîíàä 100 ðîê³â. Ëèøå ç 2006 ðîêó, çàâäÿêè âèíàõîäó â³ò÷èçíÿíèõ íàóêîâö³â, â Óêðà¿í³ ïðåä-
ñòàâëåíî òà âäîñêîíàëåíî â îôòàëüìîëîã³÷íó ïðàêòèêó íîâó ìîäèô³êîâàíó ì³êðîïðèçìó Ôðåíåëÿ. Ìå-
òîþ ðîáîòè º âèâ÷åííÿ âïëèâó ì³êðîïðèçì Ôðåíåëÿ íà á³íîêóëÿðí³ ôóíêö³¿ òà ñòåðåîñêîï³÷íèé ç³ð ó
çäîðîâèõ ïàö³ºíò³â ç ð³çíîþ ãîñòðîòîþ çîðó â³ä 0,1 äî 1,0. Â îáñòåæåíí³ âçÿëè ó÷àñòü ä³òè â³êîì â³ä 5-òè
äî 17 ðîê³â ç íîðìàëüíèìè á³íîêóëÿðíèìè ôóíêö³ÿìè. Çàãàëüíà ê³ëüê³ñòü ïàö³ºíò³â 250 ÷îëîâ³ê ç íèõ 110
õëîï÷èêà òà 140 ä³â÷àò. Â åêñïåðèìåíò³ òåñòóâàëèñü ì³êðîïðèçìè ñèëîþ Δ5, Δ10, Δ14, Δ18, Δ20, Δ24, Δ28, Δ30.
Ðåçóëüòàò îáñòåæåííÿ âêàçóº íà òå, ùî ëèøå ç Δ24 (ñóìàðíà âåëè÷èíà 48Δ) ïî÷àëî âèíèêàòè ïîðóøåííÿ
á³íîêóëÿðíîãî çîðó. Îòæå, ì³êðîïðèçìè ñèëîþ äî Δ20 (ñóìàðíà ñèëà 40Δ) ìîæíà âèêîðèñòîâóâàòè â îô-
òàëüìîëîã³¿ äëÿ ë³êóâàííÿ ïîðóøåíü á³íîêóëÿðíîãî çîðó. Ó 30 ä³òåé, ùî òåñòóâàëèñÿ íà ñòåðåîïñèñ, ç
Δ14 â³äáóëîñü ïîðóøåííÿ ïîâíîãî ñòåðåîïñèñó, àëå âîíî áóëî íåçíà÷íèì ³ íà Δ30 ñêëàëî 180 êóòîâèõ
ñåêóíä. Îòðèìàíèé ðåçóëüòàò íå çàïåðå÷óº âèêîðèñòàííÿ ïðèçì äëÿ ðîçâèòêó ñòåðåîñêîï³÷íîãî çîðó.
Êëþ÷åâ³ ñëîâà: òðàäèö³éíà ïðèçìà, ïðèçìè Ôðåíåëÿ “Press-OnTM Prism”, íàá³ð ÊÊ-42, ðåëüºôíà ë³íçà, îð-
òîïòè÷íå ë³êóâàííÿ, ì³êðîïðèçìîâ³ îêóëÿðè, êîñîîê³ñòü.

Ïðèçìàòè÷í³ ë³íçè [6,7,15] âèêîðèñòîâóþòüñÿ ó îô-
òàëüìîëîã³¿ äëÿ ë³êóâàííÿ êîñîîêîñò³ òà ïîðóøåíü á³íî-
êóëÿðíèõ ôóíêö³é óæå ïîíàä 100 ðîê³â. Â ñâ³ò³ ³ñíóº äåê³ëü-
êà âàð³àíò³â íàáîð³â òðàäèö³éíèõ îôòàëüìîëîã³÷íèõ
ìîíîïðèçì, âèãîòîâëåíèõ ³ç ñêëà ÷è àêðèëó. Îäèí ç òàêèõ
íàáîð³â ñêëÿíèõ ïðèçì âèñîêî¿ ÿêîñò³ âèãîòîâëþºòüñÿ â
ÑØÀ, ÔÐÃ òà Êàíàä³, éîãî âèä ïðåäñòàâëåíî íà ðèñ. 1.
Ñèëà ïðèçì â íàáîð³, ñêëàäàº 0,5; 1.0; 2,0; 3,0; 4,0; 5,0; 6,0;
7,0; 8,0; 9,0; 10,0; 15,0; 20,0; 25,0; 30,0; 35,0; 40,0; 45,0 è 50,0
ïðèçìåíèõ ä³îïòð³é (Δ).

Òàê³ ïðèçìè ìîæíà âèêîðèñòîâóâàòè ëèøå ç ä³àãíîñ-
òè÷íî¿ ö³ë³ äëÿ âèçíà÷åííÿ êóòà êîñîîêîñò³ òà äîçóâàííÿ
õ³ðóðã³÷íîãî âòðó÷àííÿ. Âèêîðèñòîâóâàòè â òåðàïåâòè÷-
íèõ ö³ëÿõ ¿õ íåìîæëèâî òàê, ÿê âîíè ìàþòü âåëèêó âàãó òà
ðîçì³ðè ³ íå ìîæóòü ìîíòóâàòèñü â îêóëÿðíó îïðàâó.

Ïðîäîâæ äîâãîòðèâàëîãî ÷àñó âäîñêîíàëþâàëàñü ìå-
òîäèêà òà òåõíîëîã³ÿ âèãîòîâëåííÿ íàéá³ëüø àäàïòîâàíî¿
ïðèçìè äëÿ îðòîïòè÷íîãî ë³êóâàííÿ ïàö³ºíò³â ç ïîðó-
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øåííÿìè á³íîêóëÿðíîãî çîðó. Òàê ó ñåðåäèí³ 1960 ðîê³â
áóëî â³äëèòî ïåðøó îôòàëüìîëîã³÷íó ë³íçó Ôðåíåëÿ ç àê-
ðèëîâî¿ ïëàñòìàñè â³äîìó, ÿê òâåðäó ðåëüºôíó ë³íçó
(“wafer”). Âîíà áóëà íàáàãàòî òîíøîþ ³ ëåãøîþ â³ä òðàäè-
ö³éíî¿ ë³íçè. Öå äîçâîëèëî âñòàíîâëþâàòè òàêó ïðèçìó â
ïðîáíó îêóëÿðíó îïðàâó òà âèêîðèñòîâóâàòè äëÿ ä³àãíî-
ñòóâàííÿ êóòà êîñîîêîñò³ ³ ïîðóøåíü á³íîêóëÿðíîãî çîðó
àëå êð³ïèòè äî çâè÷àéíèõ êîðåãóþ÷èõ îêóëÿð³â òàê ³ íå âäà-
ëîñü çà ðàõóíîê íåñòèêóâàííÿ ïëîñêî¿ ïîâåðõí³ ïðèçìè ç
âèêðèâëåíîþ ïîâåðõíåþ ðåôðàêö³éíèõ ë³íç. Êð³ì òîãî íå-
ãàòèâíèì ÿâèùåì áóâ ³ êîñìåòè÷íèé àñïåêò. Øàã ðåëüºôó
áóâ äîñòàòíüî âåëèêèì ³ íååñòåòè÷íèì. Òîìó “wafer” âèêî-
ðèñòîâóâàëèñü ëèøå â ëàáîðàòîðíèõ óìîâàõ (ðèñ. 2).

Ëèøå ó 1970 ðîö³ ó ÑØÀ[15] áóëà â³äòâîðåíà òà ïðåä-
ñòàâëåíà â îôòàëüìîëîã³¿ ë³íçà Ôðåíåëÿ êîìïàí³¿ “3Ì” ç
ãíó÷êîãî ìåìáðàííîãî ìàòåð³àëó ïîë³â³í³ëõëîðèäó
(Press-On prism). Âîíè íàáóëè øèðîêîãî âèêîðèñòàííÿ â
îôòàëüìîëîã³÷í³é ïðàêòèö³ (ðèñ. 3à).

Òàê³ âèòîí÷åí³ åëàñòè÷í³ ì³êðîïðèçìè ëåãêî ìîæíà
áóëî âèð³çàòè òî÷íî ïî ôîðì³ îêóëÿðíî¿ ë³íçè òà ô³êñóâà-
òè áåçïîñåðåäíüî íà ïîâåðõí³ îêóëÿð³â, øëÿõîì çàíóðåí-
íÿ ¿¿ â âîäó òà ïðèòèñíåííÿì ãëàäêîþ ïîâåðõíåþ äî âíóò-
ð³øíüî¿ ïîâåðõí³ îêóëÿðíèõ ë³íç. Íà ðèñ. 3à ïîêàçàíà òàêà
ì³êðîïðèçìà, à íà ðèñ. 3á ïîêàçàí³ îêóëÿðè ç ô³êñóþ÷îþ
ì³êðîïðèçìîþ “Press-OnTM Prism”.

Ïðèçìàòè÷íà êîðåêö³ÿ òàêèìè ìåìáðàííèìè ïë³âêà-
ìè ïðèçíà÷àëàñü äëÿ óñóíåííÿ êóòà êîñîîêîñò³ (îðòî-
òðîï³¿) ïðè ñï³âäðóæí³é êîñîîêîñò³ òà äëÿ â³äíîâëåííÿ

á³ôîâåîëÿðíîãî çëèòòÿ, øëÿõîì ïðîëîíãîâàíîãî äèïëîï-
òî-îðòîïòè÷íîãî ë³êóâàííÿ. Òà ö³ ì³êðîïðèçìè ìàëè ðÿä
íåäîë³ê, ÿê³ îïèñóâàëè àâòîðè [6,7,8,14,15]. Ïàðàëåëüíî
÷åðåç íåçíà÷íèé ïåð³îä ÷àñó â ÑØÀ áóëî âèãîòîâëåíî
ïðîáíèé íàá³ð òîíêèõ ë³íç Ôðåíåëÿ çðîáëåíèõ ç òâåðäîãî
ïëàñòèêó, ÿê³ íàçâàëè íîâèìè òâåðäèìè “hard” ë³íçàìè
Ôðåíåëÿ. Íà â³äì³íó â³ä ðåëüºôíî¿ “wafer” âîíè áóëè
ìåíø³ çà ðîçì³ðàìè òà ç á³ëüø åñòåòè÷íèì ðåëüºôîì
ïîä³áíèì äî “Press-OnTM Prism” (äèâ ðèñ. 4).

S. Veronneau Troutman [15] ç Íüþ-Éîðñüêîãî Ìåäè÷-
íîãî óí³âåðñèòåòó ïðîâåëà äîñë³äæåííÿ âïëèâó ïðèçì íà
ãîñòðîòó çîðó, ñòåðåîïñèñ òà á³íîêóëÿðí³ ôóíêö³¿ ó 25
ïàö³ºíò³â â³êîì â³ä 6 äî 39 ðîê³â, ÿê³ ìàëè ãîñòðîòó çîðó
Vs =20/20, çà òåñòîâîþ òàáëèöåþ Ñíåëëåíà áåç êîðåêö³¿ òà
ïîð³âíÿëà ì³æ ñîáîþ ðåçóëüòàòè ð³çíèõ âèä³â ïðèçì – öå
òðàäèö³éí³ ìîíîïðèçìè, ìåìáðàíí³ ì³êðîïðèçìè Ôðå-
íåëÿ “Press-OnTM Prism”, òâåðä³ “wafer” ÷è ðåëüºôí³
ì³êðîïðèçìè Ôðåíåëÿ òà íîâ³ òâåðä³ “hard” ì³êðîïðèçìè
Ôðåíåëÿ. Àâòîðîì áóëî âñòàíîâëåíî, ùî ìåìáðàíí³
ôðåíåëåâñüê³ ì³êðîïðèçìè á³ëüøî¿ ñèëè (ç Δ14 äî Δ30) â
ïîð³âíÿíí³ ç ³íøèìè ñóòòºâî çàíèæóâàëè çîðîâ³ ïîêàçíè-
êè ³ íåãàòèâíî âïëèâàëè íà á³íîêóëÿðí³ ôóíêö³¿. Òîìó äëÿ
ïðèçìîòåðàï³¿ á³íîêóëÿðíèõ ïîðóøåíü áóëî á äîö³ëüíî
âèêîðèñòîâóâàòè íîâ³ òâåðä³ ì³êðîïðèçìè Ôðåíåëÿ àëå
íàðàç³ âîíè áóëè íàÿâí³ ëèøå ó ïðîáíîìó íàáîð³.

 Â íàø³é êðà¿í³ âèêîðèñòàííÿ ìåìáðàííèõ ì³êðî-
ïðèçì “Press-OnTM Prism” íå íàáóëî øèðîêîãî âèêîðèñ-

Ðèñ. 3à Ãíó÷êà ì³êðîïðèçìà”Press-OnTM Prism” Ðèñ. 3á. Îêóëÿðè ç ì³êðîïðèçìîþ “Press-OnTM Prism”

Ðèñ. 1. Ñòàíäàðòíèé íàá³ð ñêëÿíèõ ïðèçì [20]
(êðà¿íà âèðîáíèê – Êàíàäà) Ðèñ. 2. Çë³âà íàïðàâî, ðåëüºôíà “wafer” ïðèçìà Ôðåíåëÿ, íîâà

òâåðäà “hard” ïðèçìà Ôðåíåëÿ òà ìåìáðàííà ïðèçìà
Ôðåíåëÿ “Press-OnTM Prism” ïðèêëåºíà íà ïëàñòèê.
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òàííÿ çà ðàõóíîê âåëèêî¿ âàðòîñò³ çàêóï³âë³ ¿õ ç-çà êîðäîíó.
Ëèøå ç 2006 ðîêó çàâäÿêè âèíàõîäó â³ò÷èçíÿíèõ íàóêîâö³â
â Óêðà¿í³ [10] ïðåäñòàâëåíî òà âäîñêîíàëåíî â îôòàëüìî-
ëîã³÷íó ïðàêòèêó íîâó ìîäèô³êîâàíó ì³êðîïðèçìó Ôðå-
íåëÿ (²ÏÐ² ÍÀÍ Óêðà¿íè íàáîð ÊÊ-42 ((Ïàòåíòû Óêðà¿íè
íà êîðèñíó ìîäåëü ¹ 18152 â³ä 16.10.2006 ã. òà ¹ 25549 â³ä
10.08.2007 ð.))

Êîíñòðóêòèâíî ìîäèô³êîâàíèé ì³êðîïðèçìîâèé åëå-
ìåíò Ôðåíåëÿ ñêëàäàºòüñÿ ç ïëîñêî¿ æîðñòêî¿ ïëàñòèíêè ç
ïðîçîðî¿ îïòè÷íî¿ ïëàñòìàñè (ïîë³ìåòèëìåòàêðèëàòó) íà
îäíó ñòîðîíó ÿêî¿ íàíåñåíî â³äïîâ³äíèé ì³êðîðåëüºô.
Ïîâåðõ ðåëüºôó ðîçòàøîâóºòüñÿ ñïåö³àëüíà çàõèñíà ïëàñ-
òèíêà ³ç ïîë³êàðáîíàòó òîâùèíîþ 0,6 ìì, ÿêà çàõèùàº
ì³êðîðåëüºô â³ä ìåõàí³÷íèõ ïîøêîäæåíü â ïðîöåñ³ åêñï-
ëóàòàö³¿  [4].

Òàê, ÿê ðåëüºô çíàõîäèòüñÿ âñåðåäèí³ îïòè÷íîãî êîì-
ïåíñàòîðà ³ íå êîíòàêòóº ç íàâêîëèøí³ì ñåðåäîâèùåì,
çàáåçïå÷åíà ïîâíà ãåðìåòè÷í³ñòü ì³êðîïðèçìîâèõ åëå-
ìåíò³â, ì³êðîðåëüºô íå ï³ääàºòüñÿ çîâí³øí³ì çàáðóäíåí-
íÿì íàâêîëèøíüîãî ñåðåäîâèùà ³ îïòè÷íèì àáåðàö³ÿì çà
ðàõóíîê öüîãî. Ïëàñòèíêà ç ì³êðîðåëüºôîì âñòàíîâëåíà â
ñïåö³àëüíèé êîðïóñ êðóãëî¿ ôîðìè ç ë³íçî-òðèìà÷åì, íà
ÿêîìó ìàðêóâàííÿ íàïðÿìêó òà ñèëè ïðèçìàòè÷íî¿ ä³¿.

Ôîðìà òà òîâùèíà êîìïåíñàòîðà â³äïîâ³äàº êîíñòðóê-
òèâíèì îñîáëèâîñòÿì ïðîáíî¿ îôòàëüìîëîã³÷íî¿ îïðàâè.
Ïëàñòèíêà ç ì³êðîðåëüºôîì òà çàõèñíå ñêëî ù³ëüíî
ç’ºäíóþòüñÿ ç êîðïóñîì çà äîïîìîãîþ óëüòðàçâóêîâî¿
çâàðêè ÷è òåðì³÷íî¿ âàëüöîâêè. Ñàìå òàêèé ä³àãíîñòè÷íèé
íàá³ð ì³êðîïðèçìîâèõ îïòè÷íèõ êîìïåíñàòîð³â ÊÊ-42 çà-
ïàòåíòîâàíî â Óêðà¿í³ [12] (ðèñ. 5).

Ä³àãíîñòè÷íèé íàá³ð ïðèçìîâèõ îïòè÷íèõ êîìïåíñà-
òîð³â êîñîîêîñò³ ÊÊ-42 ñêëàäàºòüñÿ ç 42 ì³êðîïðèçìîâèõ
åëåìåíò³â (ïî 21 åëåìåíòó íà êîæíå îêî), ïðèçìàòè÷íà ä³ÿ
ÿêèõ ìàº çíà÷åííÿ â³ä 0,5 äî 30,0 Δ. Â ä³àïàçîí³ ä³¿ 1,0 –
10,0 Δ äèñêðåòíèé øàã ñêëàäàº 1,0 Δ, â ä³àïàçîí³ â³ä 10,0 äî
30,0 Δ øàã çá³ëüøåíî äî 2,0 Δ.

Çà ðàõóíîê ïîÿâè â³ò÷èçíÿíèõ ìîäèô³êîâàíèõ ì³êðî-
ïðèçì Ôðåíåëÿ, ó îôòàëüìîõ³ðóðã³â Óêðà¿íè ç’ÿâèëàñü
ìîæëèâ³ñòü ï³äâèùèòè òî÷í³ñòü âèì³ðó âåëè÷èíè êóòà êî-
ñîîêîñò³, ùî äîçâîëÿº á³ëüø òî÷íî è îá’ºêòèâíî äîçóâàòè
ñòóï³íü õ³ðóðã³÷íîãî âòðó÷àííÿ íà îêîðóõîâèõ ì’ÿçàõ ç
ö³ëëþ éîãî óñóíåííÿ [12].

Ï³ñëÿ ðîçðîáêè ì³êðîïðèçìîâèõ åëåìåíò³â, [11] âè-
íèêëà ³äåÿ ñïðîáè âèêîðèñòàòè ì³êðîïðèçìè ç òåðàïåâ-
òè÷íîþ ö³ëëþ â îêóëÿðàõ äëÿ ë³êóâàííÿ êîñîîêîñò³ òà ïî-
ðóøåíü á³íîêóëÿðíîãî çîðó. Â³ä ³íîçåìíèõ êîëåã áóëî
â³äîìî, ïðî ìåòîä âèêîðèñòàííÿ ïîä³áíèõ ïðèçì â ë³íçàõ
îêóëÿð³â ³ â³äïîâ³äíî â³äïîâ³äíèé ïðèñòð³é äëÿ êîðåêö³¿
ïîðóøåíü á³íîêóëÿðíîãî çîðó [4]. Ïðèçìà âñòàíîâëþâà-
ëàñü â ñòàíäàðòíó ðåôðàêö³éíó ë³íçó äëÿ îäíîãî ³ç ñêëà
îêóëÿð³â, ÿêà â³äõèëÿëà ïðîì³íü â íàïðÿìêó âòðàòè ïîëÿ
çîðó. Íåäîë³êîì öüîãî ïðèñòðîþ ÿâëÿëîñü òå, ùî ë³íçà
ïðèçìàòè÷íî¿ ä³¿ âèãîòîâëåíà ³ç ñêëà ³ ìàëà çíà÷íó òîâùè-
íó òà âàãó, ùî âèêëèêàëà âåëèê³ íåçðó÷íîñò³ ïðè âèêîðèñ-
òàíí³ òàêèõ êîìá³íîâàíèõ îêóëÿð³â. Òàêîæ ìàëî ì³ñöå
ñïîòâîðåííÿ çîáðàæåííÿ îá’ºêò³â, ÿê³ ñïîñòåð³ãàâ
ïàö³ºíò, çà ðàõóíîê õðîìàòè÷íîãî ðîçñ³þâàííÿ ñâ³òëà
âñåðåäèí³ ïðèçìîâèõ îêóëÿð³â.

Âíàñë³äîê àíàë³çó ë³òåðàòóðíèõ äàíèõ, âñòàíîâëåíî,
ùî ïðàêòè÷íî íåìîæëèâî áóëî âèãîòîâèòè ë³íçó ïðèçìà-
òè÷íî¿ ä³¿ îïòè÷íîþ ñèëîþ á³ëüøå Δ8–Δ10. Âèâ÷èâøè âñ³
íåäîë³êè âèðîáíèê³â ð³çíèõ âèä³â ïðèçì, â³ò÷èçíÿíèì íà-
óêîâöÿì â 2009 ðîö³ òàêè âäàëîñü ñïðàâèòèñü ç ñêëàäíîþ
çàäà÷åþ ³ ðîçðîáèòè êîìá³íîâàíó ë³íçó [11], ÿêà äîçâîëè-
ëà ðîçøèðèòè ä³àïàçîí ïðèçìàòè÷íî¿ ñèëè òà âîäíî÷àñ
ï³äâèùèòè çðó÷í³ñòü ¿¿ âèêîðèñòàííÿ âíàñë³äîê íåâåëèêî¿
òîâùèíè âèðîáó (ðèñ. 6).

Ïðèçìàòè÷íèé åëåìåíò ç’ºäíóºòüñÿ ç âãíóòîþ ïîâåð-
õíåþ ïëàñòèêîâî¿ ðåôðàêö³éíî¿ ë³íçè òàêèì ÷èíîì, ùî
ì³êðîðåëüºô çàëèøàºòüñÿ âñåðåäèí³ ³ íå êîíòàêòóº áåçïî-
ñåðåäíüî í³ ç çîâí³øí³ì ñåðåäîâèùåì, í³ ç ïîâåðõíåþ
ðåôðàêö³éíî¿ ë³íçè.

Ðèñ. 5. Çàãàëüíèé âèãëÿä îïòè÷íîãî êîìïåíñàòîðà
ç íàáîðó ÊÊ-42.

Ðèñ. 4. Íîâ³ òâåðä³ “hard” ì³êðîïðèçìè Ôðåíåëÿ

Ðèñ. 6. Îêóëÿðè ç êîìá³íîâàíèìè ñôåðî-ïðèçìàòè÷íèìè
ë³íçàìè.
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Îòðèìàâøè íàðåøò³ ìîæëèâ³ñòü òåðàïåâòè÷íîãî ë³êó-
âàííÿ [9] ïîðóøåíü á³íîêóëÿðíîãî çîðó çà äîïîìîãîþ
ì³êðîïðèçìîâèõ îêóëÿð³â, âèíèêëî áàæàííÿ ïðîâåñòè
äîñë³äæåííÿ òà âèçíà÷èòè âïëèâ â³ò÷èçíÿíèõ ì³êðîïðèçì
íà á³íîêóëÿðí³ ôóíêö³¿ ó çäîðîâèõ ä³òåé òà ïîð³âíÿòè ç ðå-
çóëüòàòàìè çàðóá³æíèõ êîëåã.

Ìåòà. Âèçíà÷èòè âïëèâ ìîäèô³êîâàíèõ ì³êðîïðèçì
Ôðåíåëÿ íà á³íîêóëÿðí³ ôóíêö³¿ òà ñòåðåîñêîï³÷íèé ç³ð ó
çäîðîâèõ ïàö³ºíò³â ç ð³çíîþ ãîñòðîòîþ çîðó â³ä 0,1 äî 1,0.

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëîñü ó äè-
òÿ÷îìó â³ää³ëåíí³ íà áàç³ ÊÌÊÎË “ Öåíòð ì³êðîõ³ðóðã³¿
îêà”. Â åêñïåðèìåíòàëüíîìó äîñë³äæåíí³ âçÿëè ó÷àñòü
ä³òè â³êîì â³ä 5-òè äî 17 ðîê³â ç íîðìàëüíèì á³íîêóëÿðíèì
çîðîì. Çàãàëüíà ê³ëüê³ñòü ïàö³ºíò³â 250 ÷îëîâ³ê: ç íèõ 110
õëîï÷èê³â òà 140 ä³â÷àò. Ðåôðàêö³ÿ îáîõ î÷åé áóëà ìàéæå
îäíàêîâîþ áåç ñóòòºâî¿ àí³çîìåòðîï³¿. Åìåòðîï³þ òà
ã³ïåðìåòðîï³þ ñëàáêîãî ñòóïåíþ ìàëè 25 ä³òåé (10%) à
àíîìàë³¿ ðåôðàêö³¿ 225 ïàö³ºíò³â (90%) ç íèõ: ì³îï³ÿ ñëàá-
êîãî ñòóïåíþ ó 150 ä³òåé (60%), ã³ïåðìåòðîï³ÿ âèñîêîãî
ñòóïåíþ ìàëè 45 ïàö³ºíò³â (18%) òà ã³ïåðìåòðîï³÷íèé àñ-
òèãìàòèçì áóâ ó 30 õâîðèõ (12%). Â çàëåæíîñò³ â³ä âèçíà-
÷åíî¿ ãîñòðîòè çîðó áåç êîðåêö³¿ àìåòðîï³¿ ä³òè ðîçä³ëåí³
ïî 25 ÷îëîâ³ê íà 10 ãðóï â³äïîâ³äíî äî ãîñòðîòè çîðó 0,1;
0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0. Ïåðåä îáñòåæåííÿì
êîæíîìó ïàö³ºíòó ïðîâåäåíî ðåôðàêòîìåòð³þ, âèçíà÷å-
íî ãîñòðîòó çîðó âäàëèíó çà ê³ëüöÿìè Ëàíäîëüòà, á³íîêó-
ëÿðí³ ôóíêö³¿ ç 5-òè ìåòð³â íà ÷îòèðüîõ òî÷êîâîìó ïðè-
ëàä³, ôóç³éíó çäàòí³ñòü çà äîïîìîãîþ ñèíîïòîôîðó(ó âñ³õ
ä³òåé øèðèíà ôóç³¿ áóëà íîðìàëüíîþ 10–35 ãðàäóñ³â) òà
ñòåðåîñêîï³÷íèé ç³ð çà äîïîìîãîþ òåñòó Titmus. Ó âñ³õ
ïàö³ºíò³â çà ñòåðåîñêîï³÷íèì òåñòîì âèçíà÷àëàñü íîð-
ìàëüíà ãîñòðîòà ñòåðåîçîðó ³ â ñåðåäíüîìó ñêëàäàëà 60–
80 êóòîâèõ ñåêóíä.

 Â ïðîáíó îêóëÿðíó îïðàâó ïåðåä êîæíèì îêîì âñòà-
íîâëþâàëèñü äâ³ ì³êðîïðèçìè îäíàêîâî¿ ñèëè âåêòîðîì
íàïðÿìêó îñíîâè ë³íçè íàçîâí³. Ïðè àíàë³ç³ çì³íè âåêòîðó
ïðèçìè – îñíîâîþ äîâåðõó, äîíèçó ÷è äîñåðåäèíè ñóòòº-
âà ð³çíèöÿ ì³æ ïîêàçíèêàìè íå ñïîñòåð³ãàëàñü. Ïîâåðõ
ì³êðîïðèçì âñòàíîâëþâàëèñü ÷åðâîíî-çåëåí³ ñêåëüöÿ ç
ñòàíäàðòíîãî íàáîðó ïðîáíèõ îêóëÿðíèõ ë³íç. Â åêñïåðè-
ìåíò³ òåñòóâàëèñü ì³êðîïðèçìè ñèëîþ Δ5, Δ10, Δ14,
Δ18, Δ20, Δ24, Δ28, Δ30. Ïåðåâ³ðêó á³íîêóëÿðíèõ
ôóíêö³é ïî÷èíàëè ç ïðèçìè ìåíøî¿ ñèëè ç ïîñòóïîâèì
íàðîùóâàííÿì äî ïîâíîãî ïîðóøåííÿ á³íîêóëÿðíîãî
çîðó, òîáòî îòðèìàííÿ îäíî÷àñíîãî çîðó.

Äëÿ âèçíà÷åííÿ âïëèâó ìîäèô³êîâàíèõ ì³êðîïðèçì
Ôðåíåëÿ íà ñòåðåîñêîï³÷íèé ç³ð äëÿ åêñïåðèìåíòó áóëî
â³ä³áðàíî 30 ä³òåé, ÿê³ ìàëè 100% ç³ð çáëèçüêà òà ïîâíèé
ñòåðåîïñèñ (40 êóòîâèõ ñåê.). Â òàê³é æå ïîñë³äîâíîñò³, ÿê
³ç ÷îòèðüîõòî÷êîâèì ïðèëàäîì äëÿ äàëèíè, âèêîíóâàëîñü
òåñòóâàííÿ ì³êðîïðèçìàìè ð³çíî¿ ñèëè çà äîïîìîãîþ
òåñòó Titmus ç áëèçüêî¿ â³äñòàí³ (30 ñì) ò³ëüêè ïîâåðõ
ïðèçì ä³òÿì áóëè îäÿãíóò³ îêóëÿðè Polaroid.

Ðåçóëüòàòè òà îáãîâîðåííÿ. Îòðèìàí³ ïîêàçíèêè ðå-
çóëüòàò³â äîñë³äæåííÿ ìîæíà ïðîêîìåíòóâàòè òàê, ùî
ïðè ð³çí³é ãîñòðîò³ çîðó â³ä 0,1 äî 1,0 ñèëà ïðèçìè ìàéæå
îäíàêîâî âïëèâàëà íà á³íîêóëÿðí³ ôóíêö³¿. Â³ä 5Δ äî Δ20
(ñóìàðíà âåëè÷èíà ñêëàäàº â³ä 10 äî 40 Δ) ó âñ³õ ãðóïàõ íå
ñïîñòåð³ãàëîñü ïîðóøåíü á³íîêóëÿðíîãî çîðó. Ïîðóøåííÿ

á³íîêóëÿðíîãî çîðó ïî÷àëî âèíèêàòè íà Δ24 (ñóìàðíà âåëè-
÷èíà 48Δ). Á³ëüøå âèçíà÷àëîñü ïîðóøåííÿ á³íîêóëÿðíîñò³
ó ãðóïàõ ç íèçüêîþ ãîñòðîòîþ çîðó í³æ ó ãðóïàõ ç âèñîêè-
ìè ïîêàçíèêàìè çîðîâèõ ôóíêö³é. Íàïðèêëàä, ç³ ñïàðåíîþ
Δ30 ó ãðóï³ ç ãîñòðîòîþ çîðó 0,1 òà 0,2 ñåðåäíº çíà÷åííÿ
ïîðóøåííÿ á³íîêóëÿðíîñò³ â³äáóëîñü ó 52% ïàö³ºíò³â íà
â³äì³íó â³ä ãðóï ç ãîñòðîòîþ çîðó 0,9 òà 1,0 äå ñåðåäíº
çíà÷åííÿ ïîðóøåííÿ á³íîêóëÿðíîãî çîðó â³äáóëîñü ëèøå
ó 38% ä³òåé. Öå ÿâèùå ìîæëèâî ïîâ’ÿçàíå ç âïëèâîì ïðè-
çìè âåëèêî¿ ñèëè íà ãîñòðîòó çîðó. Äåÿêèì ä³òÿì ç íèçü-
êèì çîðîì, ï³ä âïëèâîì òàêèõ ì³êðîïðèçì, áóëî ñêëàäíî
âèð³çíèòè,ùî âèçíà÷àºòüñÿ çà òåñòîì, òîìó, ùî âîíè ìàé-
æå íå áà÷èëè ÷îòèðüîõ òî÷êîâîãî ïðèëàäó ç 5-òè ìåòð³â.

Çàãàëîì íà ñïàðåí³é Δ24 á³íîêóëÿðí³ ôóíêö³¿ çáåðåãëè
210 ä³òåé (84%) à ó 40 ä³òåé (16%) âèíèê îäíî÷àñíèé ç³ð. Íà
Δ28 (ñóìàðíà âåëè÷èíà 56Δ) ïîðóøåííÿ á³íîêóëÿðíèõ
ôóíêö³é ñïîñòåð³ãàëîñü ó 90 ä³òåé (36%). Íà Δ30(ñóìàðíà
âåëè÷èíà 60Δ) á³íîêóëÿðíèé ç³ð óòðèìóâàëè 145 ä³òåé
(58%) à îäíî÷àñíèé ç³ð çá³ëüøèâñÿ íà 26% ³ ñêëàâ 42%
ä³òåé â³ä çàãàëüíî¿ ê³ëüêîñò³ îáñòåæóâàíèõ (òàá. 1).

Ï³ñëÿ àíàë³çó îòðèìàíèõ ðåçóëüòàò³â åêñïåðèìåíòó ìè
ïîð³âíÿëè ïîêàçíèêè ç ë³òåðàòóðíèìè äàíèìè çàðóá³æ-
íèõ êîëåã òà îòðèìàëè êðàùèé ðåçóëüòàò âïëèâó íà á³íî-
êóëÿðíèé ç³ð ñàìå íàøèõ â³ò÷èçíÿíèõ ì³êðîïðèçì. Òàê çà
äàíèìè Âåðîí³êè Òðîóòìàí [15] ñïàðåíà Δ30 (“Press-
OnTM Prism”) ó ïàö³ºíò³â ç ñåðåäíüîþ ãîñòðîòîþ çîðó 0,8
ïîêàçàëà ïîðóøåííÿ çëèòòÿ ó 88% ñóá’ºêò³â íà â³äì³íó â³ä
ìîäèô³êîâàíî¿ ì³êðîïðèçìè Ôðåíåëÿ ç íàáîðó ÊÊ-42 äå
ïîðóøåííÿ á³íîêóëÿðíîñò³ â³äáóëîñü ëèøå ó 42% ä³òåé, òà
íà â³äì³íó â³ä òðàäèö³éíî¿ ìîíîïðèçìè Δ30 äå ïîðóøåí-
íÿ çëèòòÿ âèíèêëî ó 52% ïàö³ºíò³â (òàá. 2).

Àíàëîã³÷íèé âïëèâ ì³êðîïðèçìè ìàëè ³ íà ñòåðåîñêî-
ï³÷íèé ç³ð. Ïðè äîñë³äæåíí³ ñòåðåîñêîï³÷íîãî çîðó ëèøå
ñïàðåíà Δ5 íå ïîðóøèëà ïîâíîãî ñòåðåîïñèñó (40 êóòî-
âèõ ñåêóíä) ó âñ³õ ä³òåé. Ïîâíèé ñòåðåîñêîï³÷íèé ç³ð ç Δ10
çáåðåãëè 82% ä³òåé. Ïî÷èíàþ÷è ç Δ14 â³äì³÷àëîñü ïîñòó-
ïîâå çìåíøåííÿ ïîêàçíèê³â íà îäèí ³ç òåñòóþ÷èõ îá’ºêò³â
òàáëèö³ òåñòó ç ê³ëüöÿìè. Òàê ç ìàêñèìàëüíîþ ñïàðåíîþ
Δ30 ó âñ³õ ä³òåé âèçíà÷àëîñü ïîðóøåííÿ ïîâíîãî ñòåðåî-
ñêîï³÷íîãî çîðó òà ñåðåäí³é ïîêàçíèê ñêëàâ 180 êóòîâèõ
ñåêóíä.

S. Veronneau Troutman, îáñòåæèâøè äåê³ëüêà âèä³â
ïðèçì, îïèñóº,ùî âèêîðèñòàâøè òðàäèö³éí³ ñïàðåí³ Δ12 –
80% îñ³á çáåðåãëè ïîâíèé ñòåðåîïñèñ íà â³äì³íó â³ä
ìåìáðàííèõ ë³íç “Press-OnTM Prism” äå ñòåðåîñêîï³÷íèé
ç³ð çàëèøèâñÿ ëèøå ó 32%. Ïîâòîðèøè öåé åêñïåðèìåíò ç
ðåëüºôíèìè “wafer” òà íîâèìè òâåðäèìè “hard”, áóëî
âñòàíîâëåíî, ùî íîâ³ “hard” ïîðóøóâàëè ñòåðåîñêîï³÷-
íèé ç³ð ì³í³ìàëüíî (íàéìåíøå ç 4 âèêîðèñòàíèõ òèï³â
ïðèçì). Ç ïðèâåäåíèõ ë³òåðàòóðíèõ òàáëèöü [15] âèäíî, ùî
îäèí ïàö³ºíò ç íîâîþ ì³êðîïðèçìîþ “hard” Δ30 óòðèìó-
âàâ ïîâíèé ñòåðåîïñèñ. Àëå ñêîð³ø çà âñå öå ïîîäèíîêèé
âèïàäîê. Â åêñïåðèìåíò³ îáñòåæóâàëîñü ëèøå 8 ïàö³ºíò³â,
òîìó ö³ ðåçóëüòàòè íå ìîæóòü áóòè ñòàòèñòè÷íî äîñòî-
â³ðíèìè.

Âèñíîâêè.
1. Ì³êðîïðèçìîâèé êîìïåíñàòîð ç íàáîðó ÊÊ-42

ìàº ëåãêó òà çðó÷íó êîíñòðóêö³þ äëÿ ä³àãíîñòóâàííÿ õà-
ðàêòåðó á³íîêóëÿðíîãî òà ñòåðåîñêîï³÷íîãî çîðó.
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Òàáëèöÿ 1.
Âïëèâ ìîä³ô³êîâàíèõ ì³êðîïðèçì Ôðåíåëÿ íà á³íîêóëÿðíó ôóíêö³þ

Òàáëèöÿ 2.
Ïîð³âíÿííÿ âïëèâó ð³çíèõ âèä³â ïðèçì íà á³íîêóëÿðí³ ôóíêö³¿

*Çà äàíèìè S. Veronneau Troutman []

2. Ì³êðîïðèçìè â³ä Δ5 äî 24Δ (ñóìàðíà âåëè÷èíà äî
48Δ) íå âïëèâàþòü íà á³íîêóëÿðí³ñòü òîìó ¿õ ìîæíà âèêî-
ðèñòîâóâàòè â îôòàëüìîëîã³¿ äëÿ ë³êóâàííÿ ïàö³ºíò³â ç ïî-
ðóøåííÿìè á³íîêóëÿðíèõ ôóíêö³é.

3. Ì³êðîïðèçìè Δ28 òà Δ30 (ñóìàðíà âåëè÷èíà â³ä 56
äî 60Δ) âèêëèêàþòü ïîðóøåííÿ á³íîêóëÿðíîãî çîðó, òîìó
âèêîðèñòàííÿ ¿õ äëÿ â³äíîâëåííÿ ÷è ðîçâèòêó á³íîêóëÿð-
íîñò³ ìàº áóòè îáìåæåíèì îñîáëèâî ó ïàö³ºíò³â ç àìáë³î-
ï³ºþ âèñîêîãî ñòóïåíþ.

4. Ñòåðåîñêîï³÷íèé ç³ð ï³ä âïëèâîì ìîäèô³êîâàíèõ
ì³êðîïðèçì ìàâ íåçíà÷íå ïîðóøåííÿ, òîìó âèêîðèñòàí-
íÿ òàêèõ ì³êðîïðèçì äëÿ â³äíîâëåííÿ ñòåðåîïñèñó íàðàç³
ìàº áóòè ºôåêòèâíèì.

Ðåöåíçåíò: ä.ìåä.í.,ïðîôåñîð Â³òîâñüêà Î.Ï.
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Ìåëë³íà Â.Á.
Íàöèîíàëüíàÿ ìåäèöèíñêàÿ àêàäåìèÿ
ïîñëåäèïëîìíîãî îáðàçîâàíèÿ èìåíè Ï.Ë. Øóïèêà,
ã. Êèåâ, Óêðàèíà
Êèåâñêàÿ ãîðîäñêàÿ êëèíè÷åñêàÿ
îôòàëüìîëîãè÷åñêàÿ áîëüíèöà
“Öåíòð ìèêðîõèðóðãèè ãëàçà”, ã. Êèåâ, Óêðàèíà

Ðåçþìå. Ïðèçìàòè÷åñêèå ëèíçû èñïîëüçóþòñÿ â
îôòàëüìîëîãèè äëÿ ëå÷åíèÿ íàðóøåíèé áèíîêóëÿðíûõ
ôóíêöèé óæå áîëåå 100 ëåò. Â 1970 ãîäó â ÑØÀ áûëà
èçãîòîâëåíà ëèíçà Ôðåíåëÿ êîìïàíèè «3Ì» èç ãèáêîãî
ìåìáðàííîãî ìàòåðèàëà ïîëèâèíèëõëîðèäà (Press-On
prism). Íî â íàøåé ñòðàíå èñïîëüçîâàíèå “Press-On™
Prism” áûëî îãðàíè÷åííûì çà ñ÷åò áîëüøîé ñòîèìîñòè
èõ çàêóïêè. Ñ 2006 ãîäà â Óêðàèíå áûëè ïðåäñòàâëåíû
íîâûå ìîäèôèöèðîâàííûå ïðèçìû Ôðåíåëÿ èçãîòîâ-
ëåííûå èç ïîëèìåòèëìåòàêðèëàòà.

Öåëüþ ðàáîòû ÿâëÿåòñÿ èçó÷åíèå âëèÿíèÿ ìîäèôè-
öèðîâàííûõ ïðèçì Ôðåíåëÿ íà áèíîêóëÿðíûå ôóíêöèè
è ñòåðåîñêîïè÷åñêîå çðåíèå ó äåòåé. Â èññëåäîâàíèè
ïðèíÿëè ó÷àñòèå äåòè â âîçðàñòå îò 5-òè äî 17 ëåò ñ íîð-
ìàëüíûìè áèíîêóëÿðíûìè ôóíêöèÿìè è ïîëíûì ñòå-
ðåîïñèñîì. Îáùåå êîëè÷åñòâî ïàöèåíòîâ 100 ÷åëîâåê:
èç íèõ 44 ìàëü÷èêà è 56 äåâî÷åê. Â èññëåäîâàíèè òåñòè-
ðîâàëèñü ïðèçìû íîìèíàëîì Δ5, Δ10, Δ14, Δ18, Δ20,
Δ24, Δ28, Δ30. Ìèêðîïðèçìû îäèíàêîâîé ñèëû óñòàíàâ-
ëèâàëèñü íà îäèí ãëàç îñíîâàíèåì êíàðóæè, à íà ïàð-
íûé - îñíîâàíèåì âíóòðü. Ïîâåðõ ïðèçì óñòàíàâëèâàëè
êðàñíî-çåëåíûå ñòåêëà èç íàáîðà ñòåêîë.

Ðåçóëüòàò îáñëåäîâàíèÿ ïîêàçàë, ÷òî ìîäèôèöèðî-
âàííûå ïðèçìè Ôðåíåëÿ íîìèíàëîì Δ5; Δ10; Δ14; Δ18;
Δ20 íå èìåëè âëèÿíèÿ íà áèíîêóëÿðíîñòü â îòëè÷èè îò
Δ24, Δ28 è Δ30. Âëèÿíèå íà ôóçèþ ïðèçìû áîëüøåé
ñèëû âûçûâàåò ôåíîìåí äèïëîïèè è â íåêîòîðûõ ñëó÷à-
ÿõ ïðèâîäèò ê ïåðåõîäó îò áèíîêóëÿðíîãî ê îäíîâðåìåí-
íîìó çðåíèþ. Òàêæå ìîäèôèöèðîâàííûå ïðèçìû áîëü-
øåé ñèëû ìåíüøå âëèÿþò íà ñòåðåîñêîïè÷åñêîå
çðåíèå, â îòëè÷èè îò ìåìáðàííûõ ïðèçì Press-OnTM

Prism”.
Êëþ÷åâûå ñëîâà: Òðàäèöèîííàÿ ïðèçìà, ïðèçìû

Ôðåíåëÿ “Press-OnTM Prism”, íàáîð ÊÊ-42, ðåëüåôíàÿ

ëèíçà, îðòîïòè÷åñêîå ëå÷åíèå, ìèêðîïðèçìåííûå
î÷êè, êîñîãëàçèå.

ANALYSIS OF IMPACT MODIFIED FRESNEL
MICROPRISMS FOR BINOCULAR FUNCTION
AND STEREOSCOPIC VISION IN CHILDREN

V. Mellina
Shupyk National Medical Academy of Postgraduate
Education, Kyiv, Ukraine
Clinical Ophthalmology Hospital
“Eye Microsurgery Center”, Kyiv, Ukraine

Summary. Prisms are used in ophthalmology for the
treatment of binocular function for over 100 years. In 1970,
the US was reproduced Fresnel lens of 3M Company with a
flexible membrane material polyvinyl chloride (Press-On
prism). But in our country using “Press-On™ Prism” was
limited due to the large value of purchases. In 2006 on the
Ukraine presented new modified Fresnel prism made of
polimetylmethacrylate.

The objective is to study the effect of prism Fresnel
binocular function and stereopsis in children. The study
involved children aged 5 to 17 years with normal binocular
function. Total number of patients 100 people including 44
boys and 56 girls. In study tested prism force Δ5, Δ10, Δ14,
Δ18, Δ20, Δ24, Δ28, Δ30.

Micro prisms of equal power were installed on one the
basis of lens to the outside and the pair of eye the basis of
lenses inside.

On top of the prism installed red and green lenses of
glass set.

The survey results show that modified Fresnel prisms
face value Δ5; Δ10; Δ14; Δ18; Δ20 have no effect on
binocular vision unlike Δ24, Δ28 and Δ30.

Acting on fusion, prisms high power causing diplopia
phenomenon, and in some cases, lead to the transition
from binocular to the simultaneous vision.

Also, the modified prisms high power less impact on
stereoscopic vision, unlike membrane prisms “Press-
On™ Prism”

Key words: Ñonventional prism, Fresnel prisms
“Press-OnTM Prism”, KK-42 set, wafer lens, orthoptic
treatment, micro-prism glasses, strabismus.
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Âñòóï. Àêòóàëüí³ñòü âèâ÷åííÿ ïåðåá³ãó ³øåì³÷íî¿ õâî-
ðîáè ñåðöÿ (²ÕÑ) ñåðåä æ³íîê íå âèêëèêàº ñóìí³â³â ÷åðåç
òðèâàþ÷ó âèñîêó ëåòàëüí³ñòü òà ñìåðòí³ñòü, â òîé ÷àñ ÿê
ñåðåä ïðîòèëåæíî¿ ñòàò³ âäàëîñü äîñÿãòè âàãîìèõ óñï³õ³â
[3]. Ïðèçíà÷åííÿ ë³êóâàííÿ, â òîìó ÷èñë³ àíòèêîàãóëÿíò³â,
íà ñüîãîäí³ íå ìàº ðîçá³æíîñòåé ì³æ äâîìà ñòàòÿìè, ïðî-
òå ïîòðåáóº äåòàëüíîãî âèâ÷åííÿ çàäëÿ çìåíøåííÿ ðîç-
âèòêó íåñïðèÿòëèâèõ ïîá³÷íèõ ïîä³é.

Àíòèêîàãóëÿíòíà òåðàï³ÿ º âàæëèâîþ ñêëàäîâîþ òå-
ðàï³¿ ãîñòðîãî êîðîíàðíîãî ñèíäðîìó (ÃÊÑ) ç åëåâàö³ºþ
ñåãìåíòà ST. Îîñáëèâîñò³ áóäîâè ñèñòåìè çãîðòàííÿ
êðîâ³, àêòèâíà ó÷àñòü â ¿¿ ðåãóëÿö³¿ öèðêóëþþ÷èõ òà ô³êñî-
âàíèõ êë³òèí, ò³ñíèé âçàºìîâïëèâ íà ³íø³ ñèñòåìè îðãàí³ç-
ìó âèïðàâäîâóþòü îáîâ’ÿçêîâ³ñòü âêëþ÷åííÿ òåñòóâàííÿ
ãåìîêîàãóëÿö³¿ â êë³í³êî-ëàáîðàòîðíó îö³íêó ñòàíó ïàö³º-
íòà. Ñòóï³íü òðîìáóâàííÿ òà çàëèøêîâà ïðîõ³äí³ñòü êîðî-
íàðíèõ àðòåð³é, îáóìîâëåí³ ð³âíîâàãîþ ð³çíèõ êîìïî-
íåíò³â ãåìî êîàãóëÿö³¿ [2] Ïåðåá³ã àòåðîñêëåðîçó ò³ñíî
ïîâ’ÿçàíèé ³ç ñòàíîì ñèñòåìè ãåìîñòàçó, ïðîòå âèâ÷åííÿ
âçàºìîçâ’ÿçêó ¿¿ ëàíîê ñåðåä æ³íîê òà ÷îëîâ³ê³â ïðàêòè÷íî
íå âèçíà÷àâñÿ. Òîìó ïîøóê íîâèõ êðèòåð³¿â äëÿ ïðîãíîçó-
âàííÿ íåñïðèÿòëèâèõ ÿâèù äîçâîëèòü ñóòòºâî ï³äâèùóâà-
òè åôåêòèâí³ñòü âèÿâëåííÿ ³ ïðîô³ëàêòèêó òðîìáîòè÷íèõ
óñêëàäíåíü.

Ìåòà äîñë³äæåííÿ ïîð³âíÿííÿ çì³í ð³çíèõ ëàíîê ãåìî-
ñòàçó ïðè ë³êóâàíí³ ïàö³ºíò³â ÷îëîâ³÷î¿ òà æ³íî÷î¿ ñòàò³ ç
ãîñòðèì êîðîíàðíèì ñèíäðîìîì ç åëåâàö³ºþ ñåãìåíòà ST.

Ìàòåð³àëè òà ìåòîäè Ï³ä íàøèì ñïîñòåðåæåííÿì çíà-
õîäèëèñü 105 õâîðèõ, 45 ç ÿêèõ ñêëàëè æ³íêè, ç ä³àãíîçîì
ÃÊÑ ç åëåâàö³ºþ ñåãìåíòà ST â³êîì â³ä 48 äî 68 ðîê³â. Ä³àã-
íîç âñòàíîâëþâàâñÿ çã³äíî êðèòåð³ÿì íàñòàíîâè ªâðî-

Œ–»√≤Õ¿À‹Õ¿ —“¿““fl
ÓÄÊ 616.127-005.8:616.151.5
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ïåéñüêîãî òîâàðèñòâà êàðä³îëîã³â (ªÒÊ) [8]. Ë³êóâàííÿ
õâîðèõ âèêîíóâàëîñü âïðîäîâæ 2011/2012 ðð. ó â³ää³ëåíí³
êàðä³îëîã³÷íî¿ ðåàí³ìàö³¿ Îëåêñàíäð³âñüêî¿ êë³í³÷íî¿
ë³êàðí³ ì. Êèºâà, äå âñ³ì õâîðèì áóëà ïðîâåäåíà òðîìáî-
ë³òè÷íà òåðàï³ÿ âïðîäîâæ íå ï³çí³øå 6 ãîäèí â³ä ïî÷àòêó
îñíîâíèõ ñèìïòîì³â. Êðèòåð³ÿìè âèêëþ÷åííÿ áóëè êàðä³î-
ãåííèé øîê àáî ãîñòðèé ïåðèêàðäèò, ñèìïòîìè ðîçøà-
ðîâóþ÷î¿ àíåâðèçìè àîðòè, ³íôàðêò ñïðîâîêîâàíîãî
àðèòì³ºþ àáî ³íôåêö³ºþ; ãåìîðàã³÷í³ ðèçèêè, ð³âåíü òðîì-
áîöèò³â <150 òà > 450· 109/ë, ï³äâèùåííÿ äî ìîìåíòó âêëþ-
÷åííÿ â äîñë³äæåííÿ ï³ñëÿ ïîÿâè ñèìïòîì³â ÃÊÑ ï³äâè-
ùåííÿ ñèñòîë³÷íîãî >180 ìì ðò ñò, àáî ä³àñòîë³÷íîãî
>110 ìì ðò ñò., ïåðåíåñåíèé ãåìîðàã³÷íèé àáî ³øåì³÷íèé
³íñóëüòè, òðàíçèòîðíà ³øåì³÷íà àòàêà, âåëèêå õ³ðóðã³÷íå
âòðó÷àííÿ <3 ì³ñÿö³â, ñåðöåâî-ñóäèííà ðåàí³ìàö³ÿ, òðèâà-
ëà òåðàï³ÿ íåñòåðî¿äíèìè ïðîòèçàïàëüíèìè ïðåïàðàòàìè
òà àíòèêîàãóëÿíòàìè, çîêðåìà ïåðîðàëüíèìè àíòèêîàãó-
ëÿíòàìè, áëîêàòîðàìè ²²b/IIIa ðåöåïòîð³â, íèçüêîìîëåêó-
ëÿðíèìè (ÍÌÃ) àáî íåôðàêö³éíèìè ãåïàðèíàìè (ÍÔÃ)
äî ìîìåíòó ãîñï³òàë³çàö³¿ ç ïðèâîäó îñíîâíîãî çàõâîðþ-
âàííÿ; ñåðöåâà íåäîñòàòí³ñòü (ÑÍ) ²²Á-²²² ñòàä³¿ çà êëàñèô³-
êàö³ºþ Ñòðàæåñêà-Âàñèëåíêà, ôðàêö³ÿ âèêèäó ë³âîãî øëó-
íî÷êà ìåíøå 45%, âðîäæåí³ òà íàáóò³ âàäè ñåðöÿ,
ì³îêàðäèò, êàðä³îì³îïàò³ÿ, ëåãåíåâà ã³ïåðòåíç³ÿ, öóêðîâèé
ä³àáåò òèïó 1, òÿæê³ õðîí³÷í³ çàõâîðþâàííÿìè íèðîê (³ç
ðîçðàõîâàíîþ øâèäê³ñòþ êëóáî÷êîâî¿ ô³ëüòðàö³¿ < 30 ìë/
õâ/1,73 ì2) òà ïå÷³íêè ³ç ïîðóøåííÿì ¿õ ôóíêö³é òà ³íøèìè
òÿæêèìè ñóïóòí³ìè çàõâîðþâàííÿìè, ùî éìîâ³ðíî çìåí-
øóþòü òðèâàë³ñòü æèòòÿ ïðîòÿãîì íàñòóïíèõ 12 ì³ñÿö³â.

Çà øêàëîþ TIMI, ñòâîðåíî¿ äëÿ ïðîãíîçóâàííÿ ëå-
òàëüíîñò³ ãîñòðîãî ³íôàðêòó ì³îêàðäà ³ç åëåâàö³ºþ ñåã-
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ìåíòà ST âïðîäîâæ íàñòóïíèõ 30 äí³â ï³ñëÿ ïðîâåäåíî¿
ô³áðèíîë³òè÷íî¿ òåðàï³¿ [7], ïàö³ºíòè ÷îëîâ³÷î¿ òà æ³íî÷î¿
ñòàò³ áóëè ðîçïîä³ëåí³ íà òðè ãðóïè. Ãðóïó ² ñêëàëè 15
æ³íîê òà 20 ÷îëîâ³ê³â ³ç ðèçèêîì ëåòàëüíîñò³ <1%, ãðóïó ²² –
15 æ³íîê òà 18 ÷îëîâ³ê³â ³ç ðèçèêîì â³ä 1 äî 4%, ³ 15 æ³íîê
òà 22 ÷îëîâ³êà ñêëàëè ãðóïó ²²² ³ç ðèçèêîì e”4% . Ãðóïè
áóëè ñï³âñòàâíèìè çà â³êîì, ñóïóòí³ìè çàõâîðþâàííÿìè,
ë³êóâàííÿì äî òà âïðîäîâæ ãîñï³òàë³çàö³¿ îñíîâíîãî çàõ-
âîðþâàííÿ.

Ïàö³ºíòàì áóâ ïðîâåäåíèé ô³áðèíîë³ç (ñòðåïòîê³íàçà,
àëüòåïëàçà). Âñ³ ïàö³ºíòè îòðèìóâàëè ôîíäàïàð³íóêñ íà-
òð³ÿ 2,5 ìã â/â áîëþñíî, ïîò³ì ï³äøê³ðíî â äîç³ 2,5 ìã îäèí
ðàç íà äåíü ïðîòÿãîì 8ä³á. Áóëè ïðèçíà÷åí³ àíòèòðîìáî-
öèòàðí³ ïðåïàðàòè – àöåòèëñàë³öèëîâà êèñëîòà (ÀÑÊ) â
íàâàíòàæóâàëüí³é äîç³ 150-325 ìã ³ â ïîäàëüøîìó â äîç³
75-100 ìã (100% õâîðèõ) òà êëîï³äîãðåëü â äîç³ 300 ìã ó
ïàö³ºíò³â ≤ 75 ðîê³â, ³ â ïîäàëüøîìó â äîç³ 75 ìã (100%
õâîðèõ), àíòèêîàãóëÿíòè (ôîíäàïàð³íóêñ íàòð³þ), ñòàòè-
íè, â-àäðåíîáëîêàòîðè, ³íã³á³òîðè àíã³îòåíçèíïåðåòâî-
ðþâàëüíîãî ôåðìåíòó, í³òðàòè. Ë³êóâàííÿ ÃÊÑ òà éîãî
óñêëàäåíü âèêîíóâàëîñü â³äïîâ³äíî äî íàñòàíîâè [8].

Îáñòåæåííÿ õâîðèõ, îêð³ì êë³í³÷íîãî, ñòàíäàðòíîãî
ëàáîðàòîðíîãî, ÅÊÃ â 12 â³äâåäåííÿõ, ÅÕÎ-ÊÃ, ðåíòãåíî-
ãðàô³¿ îðãàí³â ãðóäíî¿ êë³òêè, âêëþ÷àëî âèâ÷åííÿ êîàãóëÿ-
ö³éíîãî ãåìîñòàçó, ÿêèé âèêîíóâàëè íà 1-øó äîáó ï³ñëÿ
ãîñï³òàë³çàö³¿, àëå íå ðàí³øå 12 ãîäèí ï³ñëÿ çàâåðøåííÿ
òðîìáîë³çèñó.

Ïîêàçíèêè ãåìîñòàçó äîñë³äæóâàëèñü íà êîàãóëîìåòð³
“Amellung” ÊÑ 4À (ô³ðìè “Eko-Med-Poll”, Àâñòð³ÿ) ç âè-
êîðèñòàííÿì ðåàêòèâ³â “Òåõíîëîã³ÿ ñòàíäàðò” òà “Ðåíàì”
(Ðîñ³ÿ). Ê³ëüê³ñòü òðîìáîöèò³â âèçíà÷àëàñü íà ìîìåíò
âêëþ÷åííÿ ó äîñë³äæåííÿ êîíäóêòîìåòðè÷íèì ìåòîäîì
ïðè âèêîðèñòàíí³ ãåìàòîëîã³÷íîãî àíàë³çàòîðó Mindray
BC 2800 (Mindray, Êèòàé).

Ìåòîäè äîñë³äæåííÿ ïëàçìîâî-êîàãóëÿö³éíî¿ ëàíêè
ãåìîñòàçó âêëþ÷àëè íàñòóïí³ òåñòè: àêòèâîâàíèé ÷àñòêî-
âèé òðîìáîïëàñòèíîâèé ÷àñ (À×Ò×) ïî Caen, òðîìá³íî-
âèé ÷àñ (Ò×), êîíöåíòðàö³þ ô³áðèíîãåíó çà ìåòîäîì Êëà-
óñà, ê³ëüê³ñòü ðîç÷èííèõ ô³áðèí ìîíîìåðíèõ êîìïëåêñ³â
(ÐÔÌÊ) îðòîôåíàíòðîë³íîâèì ìåòîäîì ê³ëüê³ñíî, ÷àñ
Õ²²à çàëåæíîãî ô³áðèíîë³çó çà Ã.Ô. ªðåì³íèì ³ À.Ã. Àðõ³-
ïîâîþ [1,2].

Äëÿ ëàáîðàòîðíî¿ îö³íêè ëàíêè ïðèðîäí³õ ³íã³á³òîð³â
çãîðòàííÿ êðîâ³ âèêîðèñòîâóâàëèñü íàñòóïí³ ìåòîäè: âèç-
íà÷åííÿ àêòèâíîñò³ àíòèòðîìá³íó ²²² (ÀÒ ²²²) òà ïðîòå³íó Ñ
ìåòîäîì õðîìîãåííîãî ñóáñòðàòó.

Âñ³ äîñë³äæåííÿ âèêîíóâàëèñü â á³äí³é òðîìáîöèòàìè
ïëàçì³. Çã³äíî ñòàíäàðòèçîâàíî¿ ìåòîäèêè äîñë³äæåííÿ
ïëàçìîâîãî ãåìîñòàçó [1].

Äëÿ âèâ÷åííÿ íîðìàòèâíèõ ïîêàçíèê³â áóëè âèêîðèñ-
òàí³ äàí³ êîìïëåêñíîãî ãåìîñòàç³îëîã³÷íîãî îáñòåæåííÿ
20 ïðàêòè÷íî çäîðîâèõ îñ³á (êîíòðîëüíà ãðóïà), ùî íå
ìàëè ïåðåíåñåíîãî ²Ì, â ÿêèõ íå áóëî êë³í³÷íèõ ïðîÿâ³â
ñòåíîêàðä³¿, ñåðöåâî¿ íåäîñòàòíîñò³, öóêðîâîãî ä³àáåòó,
ÀÃ, ÿê³ áóëè ñï³âñòàâíèìè ç ãðóïàìè õâîðèõ çà â³êîì òà
ñï³ââ³äíîøåííÿì ñòàòåé.

Ïðè ñòàòèñòè÷í³é îáðîáö³ ðåçóëüòàò³â äëÿ îö³íêè äîñ-
òîâ³ðíîñò³ ð³çíèö³ ì³æ ñåðåäí³ìè âåëè÷èíàìè âèêîðèñòî-
âóâàëèñü íåïàðàìåòðè÷í³ êðèòåð³¿ (ïàêåò IBM SPSS
Statistics v22): äëÿ ïîâ’ÿçàíèõ ñóêóïíîñòåé-êðèòåð³é
Â³ëêîêñîíà, äëÿ íåçàëåæíèõ Ìàííà-Ó³òí³. Äîñòîâ³ðí³ñòü
ð³çíèö³ ÷àñòîò îçíàê âèçíà÷àëè çà äîïîìîãîþ àëüòåðíà-
òèâíîãî âàð³þâàííÿ. Äëÿ îö³íêè ñòóïåíÿ âçàºìîçâ’ÿçêó
ì³æ ïàðàìè íåçàëåæíèõ îçíàê âèêîðèñòîâóâàëè
êîåô³ö³ºíò âèá³ðêîâî¿ êîðåëÿö³¿ Ï³ðñîíà (r).

Ðåçóëüòàòè òà îáãîâîðåííÿ. Äàí³ ïðîâåäåíèõ êîàãóëî-
ã³÷íèõ äîñë³äæåíü íàâåäåí³ â òàáë.1. Ñë³ä çàóâàæèòè, ùî
âñ³ ïîêàçíèêè äîñë³äæóâàíèõ ïàðàìåòð³â ãåìîñòàçó,

Ïðèì³òêà: ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà * ð<0,05, ** ð<0,01, *** ð<0,001 â ïîð³âíÿíí³ ç ãðóïîþ çäîðîâèõ, # ð<0,05, ## ð<0,01,
### ð<0,001 â ïîð³âíÿíí³ ç ãðóïîþ I,  ð<0,05,   ð<0,01,    ð<0,001 â ïîð³âíÿíí³ ç ãðóïîþ ²²,  ð<0,05,   ð<0,01,    ð<0,001
â ïîð³âíÿíí³ ç æ³íêàìè

Òàáëèöÿ 1.
Çíà÷åííÿ ïîêàçíèê³â ïëàçìîâîãî ãåìîñòàçó ó ïàö³ºíò³â îáîõ ñòàòåé òðüîõ ãðóï
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îêð³ì ÷èñëà òðîìáîöèò³â, äîñòîâ³ðíî â³äð³çíÿëèñü â³ä
íîðìàòèâíèõ äàíèõ çäîðîâèõ îñ³á, ùî ìîæå áóòè ö³ëêîì
îáóìîâëåíî ðîçâèòêîì ÃÊÑ òà ïðèçíà÷åííÿì àíòèêîàãó-
ëÿíòíî¿ òà àíòèòðîìáîöèòàðíî¿ òåðàï³¿.

Çà ê³ëüê³ñòþ òðîìáîöèò³â ïàö³ºíòè âñ³õ ãðóï áóëè
ñï³âñòàâíèìè. Ïðè ïîð³âíÿíí³ äèíàì³êè çì³í äîñë³äæóâà-
íèõ ïàðàìåòð³â íàìè áóëî âèÿâëåíî ïîäîâæåííÿ À×Ò× íà
òë³ àíòèêîàãóëÿíòíî¿ òåðàï³¿ ôîíäàïàð³íóêñîì ÿê ó ÷î-
ëîâ³ê³â, òàê ³ ó æ³íîê âñ³õ òðüîõ ãðóï. Çâåðòàº íà ñåáå óâàãó
ïðîãðåñèâíå âêîðî÷åííÿ àêòèâíîñò³ âíóòð³øíüîãî øëÿõó
çãîðòàííÿ, ñåðåä æ³íîê, â òîé ÷àñ, ÿê ïîêàçíèêè ÷îëîâ³ê³â
âñ³õ òðüîõ ãðóï çàëèøàëèñü ìàéæå íà îäíàêîâîìó ð³âí³ òà
íå ìàëè äîñòîâ³ðíî¿ ð³çíèö³. Ñòàòåâ³ â³äì³ííîñò³ áóëè âèÿâ-
ëåí³ â ãðóï³ âèñîêîãî ðèçèêó çà TIMI, äå òðèâàë³ñòü À×Ò×
áóëà çá³ëüøåíà ó ïàö³ºíò³â ÷îëîâ³÷î¿ ñòàò³ ìàéæå íà 26,0%
â ïîð³âíÿíí³ ³ç æ³íî÷îþ.

Ïàðàëåëüíî À×Ò× ïîñòóïîâîãî çíèæåííÿ ñåðåä æ³íîê
òðüîõ ãðóï çàçíàâ ³ Ò×, äîñÿãàþ÷è äîñòîâ³ðíî¿ ð³çíèö³ ³ç ÷î-
ëîâ³êàìè â ãðóï³ âèñîêîãî ðèçèêó (20,1±0,1 ïðîòè 23,4±0,4 ñ)
ó 16,4% (ð<0,001) Ïðè öüîìó ñåðåä ÷îëîâ³÷î¿ ñòàò³ òðè-
âàë³ñòü Ò× çàëèøàëàñü ïðàêòè÷íî íåçì³ííîþ (ð>0,05).

Êîíöåíòðàö³ÿ ô³áðèíîãåíó âèõîäèëà çà ìåæ³ ðåôåðíò-
íèõ çíà÷åíü ñåðåä ÷îëîâ³ê³â ãðóïè ²² òà ²²² òà ñåðåä æ³íîê ó
âñ³õ ãðóïàõ. Çðîñòàííÿ äîñë³äæóâàíîãî ïîêàçíèêà ³ç ãðó-
ïîþ ðèçèêó ëåòàëüíîñò³ çà TIMI íà â³äì³íó â³ä ïàö³ºíò³â
æ³íî÷î¿ ñòàò³ íå ìàëî äîñòîâ³ðíî çíà÷óùî¿ ð³çíèö³ ñåðåä
÷îëîâ³ê³â (ð>0,05). Ñòàòåâ³ â³äì³ííîñò³ ð³âíÿ ô³áðèíîãåíó
áóëè â³äì³÷åí³ â êîæí³é ãðóï³. Òàê, äîñë³äæóâàíèé ïîêàç-
íèê ñåðåä æ³íîê ç íèçüêèì ðèçèêîì ëåòàëüíîñò³ çðîñòàâ â
17,9%, ç ïîì³ðíèì ðèçèêîì-ó 22,5% ³ ç âèñîêèì ðèçèêîì ó
28,5% â ïîð³âíÿíí³ ³ç ÷îëîâ³êàìè âêàçàíèõ ãðóï (ð<0,001).

Äîñòîâ³ðíà ð³çíèöÿ àêòèâíîñò³ ÀÒ ²²² ì³æ ïàö³ºíòàìè
æ³íî÷î¿ òà ÷îëîâ³÷î¿ ñòàò³ ³ç ÃÊÑ áóëà âèÿâëåíà â ãðóïàõ ²²
òà ²²² çà TIMI. Òàê, çíèæåííÿ ÀÒ ²²² äî 67,0±0,3 % ñåðåä
÷îëîâ³ê³â â ãðóï³ ïîì³ðíîãî ðèçèêó ñóïðîâîäæóâàëîñü
éîãî çìåíøåííÿì äî ð³âíÿ 60,5±0,4 ñåðåä æ³íîê, ùî
â³äð³çíÿëî ¿õ ì³æ ñîáîþ ìàéæå â 11,0%. Â ãðóï³ âèñîêîãî
ðèçèêó çà T²MI ð³çíèöÿ ì³æ ñòàòÿìè ñêëàäàëà 19,6% ç ïå-
ðåâàæàííÿì àêòèâíîñò³ ÀÒ ²²² ó ÷îëîâ³ê³â. (âñ³ p<0,001).

Íîðìàë³çàö³éíå ñï³ââ³äíîøåííÿ ïðîòå¿íó Ñ áóëî ïðàê-
òè÷íî íåçì³ííèì ó âñ³õ òðüîõ ãðóïàõ ñåðåä ÷îëîâ³ê³â, â òîé
÷àñ ÿê ñåðåä æ³íîê çíèæóâàëîñü ïðîïîðö³éíî ðèçèêó ëå-
òàëüíîñò³ çà TIMI. Ïàö³ºíòè îáîõ ñòàòåé â³äð³çíÿëèñü â ãðóï³
²² (0,61±0,05 ÍÑ ó ÷îëîâ³ê³â ïðîòè 0,56±0,2ÍÑ ó æ³íîê) òà â
ãðóï³ ²²² (0,61±0,03 ÍÑ ó ÷îëîâ³ê³â òà 0,51±0,7 ó æ³íîê) äîñÿ-
ãàþ÷è ð³çíèöþ ó 8,9 % òà 19,6%, â³äïîâ³äíî (âñ³ ð<0,001).

Êîíöåíòðàö³ÿ ÐÔÌÊ áóëà ìàéæå íåçì³ííîþ ñåðåä ÷î-
ëîâ³ê³â äîñë³äæóâàíèõ ãðóï, â òîé ÷àñ ÿê ñåðåä æ³íîê ïî-
ñòóïîâî çðîñòàëà ³ç ðèçèêîì ðîçâèòêó ëåòàëüíîñò³. Â ãðóï³
²² ïàö³ºíòè ÷îëîâ³÷î¿ ñòàò³ íà 9,3% ìàëè íèæ÷èé ð³âåíü â
ïîð³âíÿíí³ ³ç æ³íêàìè (ð<0,05), à âæå â ãðóï³ ²²² ð³çíèöÿ
äîñÿãàëà 18,2% (ð<0,001).

Ó ÷îëîâ³ê³â íà ÃÊÑ ç åëåâàö³ºþ ñåãìåíòà ST íå âñòàíîâ-
ëåíî ÷³òêî¿ äèíàì³êè çì³í Õ²²à çàëåæíîãî ô³áðèíîë³çó, ïðî-
òå â³äì³÷åíî ïîñòóïîâå ïðèãí³÷åííÿ ñåðåä æ³íîê äîñë³äæó-
âàíèõ ãðóï (âñ³ ð<0,05). Ãåíäåðí³ â³äì³ííîñò³ òðèâàëîñò³ Õ²²à
çàëåæíîãî ô³áðèíîë³çó áóëè â³äì³÷åí³ â ãðóïàõ ²² äî 27,0%
(36,2±1,1 ó ÷îëîâ³ê³â ïðîòè 46,0±2,2 ó æ³íîê) òà ²²² äî 73,9%
(36,8±0,4 ïðîòè 64±0,6, â³äïîâ³äíî) (âñ³ ð<0,001).

Îáãîâîðåííÿ. Àíàë³ç äàíèõ ãåìîñòàçó ïàö³ºíò³â îáîõ
ñòàòåé âñ³õ ãðóï âêàçóº íà ã³ïîêîàãóëÿö³éí³ çì³íè, ÿê³ ïðî-
ÿâëÿëèñü çá³ëüøåííÿì òðèâàëîñò³ À×Ò× òà Ò×. Ïîÿñíåí-
íÿì öüîìó ìîæå áóòè ïðèçíà÷åííÿ àíòèêîàãóëÿíòíî¿ òå-
ðàï³¿ ó âèãëÿä³ ôîíäàïàðèíóêñó íàòð³þ. Â³äîìî, ùî
äàíèé ïðåïàðàò º ñèíòåòè÷íèì òà ñåëåêòèâíèì ³íã³á³òî-
ðîì Õà ôàêòîðó ³ íå ïîòðåáóº ìîí³òîðóâàííÿ éîãî åôåê-
òèâíîñò³, çà âèíÿòêîì îñîáëèâèõ ñòàí³â (òàêèõ ÿêèõ ë³êó-
âàííÿ ä³òåé, îæèð³ííÿ, íèðêîâà íåäîñòàòí³ñòü àáî
âàã³òí³ñòü), ïðè ÿêèõ âàðòî îö³íþâàòè êîíöåíòðàö³þ àíòè-
ôàêòîðó Õà [5,6]. Â òîé æå ÷àñ ôîíäàïàð³íóêñ ìîæå ïîäî-
âæóâàòè ³ òðèâàë³ñòü À×Ò× [4], ùî çíàõîäèòü â³äîáðàæåí-
íÿ â ðåçóëüòàòàõ íàøî¿ ðîáîòè.

Äåòàëüíèé àíàë³ç äèíàì³êè òðèâàëîñò³ À×Ò× ñåðåä
æ³íîê ñâ³ä÷èâ ïðî ïîñèëåííÿ âíóòð³øíüîãî ìåõàí³çìó
çãîðòàííÿ, ùî â³äð³çíÿº îñòàíí³õ â³ä ÷îëîâ³ê³â, îñîáëèâî â
ãðóï³ âèñîêîãî ðèçèêó ëåòàëüíîñò³ çà TIMI. Êð³ì òîãî,
çì³íè ïàðàìåòð³â êîàãóëîãðàìè õàðàêòåðèçóâàëèñü ã³ïåð-
êîàãóëÿö³éíèìè çñóâàìè ³ çà Ò× ñåðåä ïàö³ºíò³â æ³íî÷î¿
ñòàò³, ÿê³ äîñòîâ³ðíî â³äð³çíÿëèñü â³ä ÷îëîâ³ê³â â ãðóï³ ²²².
Âàðòî çãàäàòè, ùî ïîêàçíèê À×Ò× çà óìîâè îäíî÷àñíîãî
âèçíà÷åííÿ Ò×, â³äîáðàæàº àêòèâí³ñòü óòâîðåííÿ ïðî-
òðîìá³íàçíîãî êîìïëåêñó, à ñêîðî÷åííÿ Ò× ñâ³ä÷èòü ïðî
ïðèñêîðåííÿ ôàçè ô³áðèíîóòâîðåííÿ. Òàê, â õîä³ äàíî¿
ðîáîòè áóëî âñòàíîâëåíå çðîñòàííÿ êîíöåíòðàö³¿ ô³áðè-
íîãåíó, äîäàòêîâîãî ÷èíèêó ðèçèêó íåñïðèÿòëèâîãî ïå-
ðåá³ãó ÃÊÑ [9], ñåðåä æ³íî÷î¿ ñòàò³, ÿê â ïîð³âíÿíí³ ³ç
³íøèìè ãðóïàìè, òàê ³ â ïîð³âíÿíí³ ç ÷îëîâ³êàìè.

Ï³äâèùåííÿ ð³âíÿ ÐÔÌÊ- îäíîãî ³ç îñíîâíèõ ìàðêåð³â
òðîìá³íåì³¿, â ïîð³âíÿíí³ ³ç çäîðîâèìè ñïîñòåð³ãàëîñü ÿê
ñåðåä ÷îëîâ³ê³â, òàê ³ ñåðåä æ³íîê. Â òîé æå ÷àñ, æ³íêè ãðóïè
ïîì³ðíîãî òà âèñîêîãî ðèçèêó ìàëè äîñòîâ³ðíå ïîñèëåííÿ
òðîìá³íåì³¿ â ïîð³âíÿíí³ ³ç ÷îëîâ³êàìè âêàçàíèõ ãðóï.

Íåñïðèÿòëèâó îçíàêó, ÿêà ï³äâèùóº ðèçèê òðîìáî-
óòâîðåííÿ, áóëî âèÿâëåíî ïðè ïîð³âíÿëüíîìó àíàë³ç³ ïî-
âåä³íêè ñèñòåìè ïðèðîäí³õ àíòèêîàãóëÿíò³â ñåðåä æ³íîê
äîñë³äæóâàíèõ ãðóï. Òàê, âñòàíîâëåíà ñò³éêà òåíäåíö³ÿ äî
îäíî÷àñíîãî çíèæåííÿ ÀÒ ²²² òà ïðîòå¿íó Ñ äîñòîâ³ðíî
â³äð³çíÿëàñü â³ä ÷îëîâ³ê³â ãðóïè ²² òà ²²². Êð³ì òîãî, âèñíà-
æåííÿ àêòèâíîñò³ ÀÒ ²²² çóìîâèëî çíèæåííÿ ïðîòèçãîðòó-
þ÷îãî ïîòåíö³àëó, âèçíà÷åíîãî çà òðèâàë³ñòþ À×Ò×, ñåðåä
æ³íîê ãðóïè âèñîêîãî ðèçèêó â ïîð³âíÿíí³ ³ç ÷îëîâ³êàìè.

Âàæëèâî â³äì³òèòè, ùî â ðåçóëüòàò³ íàøî¿ ðîáîòè áóëî
âèÿâëåíå çíà÷íå ïðèãí³÷åííÿ ô³áðèíîë³çó ñåðåä æ³íîê
(çà äàíèìè òðèâàëîñò³ Õ²²à çàëåæíîãî ô³áðèíîë³çó) ç
íàéá³ëüø äîñòîâ³ðíèìè â³äì³ííîñòÿìè â³ä ÷îëîâ³ê³â â
ãðóï³ âèñîêîãî ðèçèêó çà øêàëîþ TIMI.

Âèñíîâêè.
1. Çðîñòàííÿ ðèçèêó ëåòàëüíîñò³ âïðîäîâæ 30 äí³â ïðè

ÃÊÑ çà øêàëîþ Ò²Ì² àñîö³þºòüñÿ ³ç ïîãëèáëåííÿì ãåíäåð-
íèõ â³äì³ííîñòåé ïîêàçíèê³â ãåìîñòàçó, ÿê³ íàéÿñêðàâ³øå
ïðîÿâëÿþòüñÿ â ãðóïàõ âèñîêîãî òà äóæå âèñîêîãî ðèçèêó.

2. Ïîêàçíèêè ãåìîñòàçó ó æ³íîê íà ÃÊÑ ç åëåâàö³ºþ
ñåãìåíòà ST ãðóï ïîì³ðíîãî òà âèñîêîãî ðèçèêó ëåòàëü-
íîñò³ çà TIMI ñâ³ä÷àòü ïðî ïîñèëåííÿ ã³ïåðêîàãóëÿö³éíî-
ãî çñóâó, âèðàæåíå çðîñòàííÿ ð³âíÿ ìàðêåð³â òðîìá³íåì³¿
òà çíèæåííÿ ð³âíÿ ïðèðîäíèõ àíòèêîàãóëÿíò³â â ïî-
ð³âíÿíí³ ³ç ÷îëîâ³êàìè, ùî ñâ³ä÷èòü ïðî á³ëüøó âðàç-
ëèâ³ñòü æ³íîê ùîäî âèíèêíåííÿ òðîìáîô³ë³¿.
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3. Îäíî÷àñíå âèÿâëåííÿ ã³ïåðêîàãóëÿö³éíèõ çñóâ³â ó
âèãëÿä³ âêîðî÷åííÿ À×Ò× òà Ò× â ãðóï³ âèñîêîãî ðèçèêó
ñåðåä æ³íîê ïîðÿä ³ç çíèæåííÿì àêòèâíîñò³ ÀÒ ²²² òà ïðî-
òå¿íó Ñ â ãðóïàõ ïîì³ðíîãî òà âèñîêîãî ðèçèêó ñâ³ä÷èòü
ïðî ïîðóøåíèé áàëàíñ ñèñòåìè ïðîêîàãóëÿíò³â ³ç îñíîâ-
íèìè êîìïîíåíòàìè àíòèêîàãóëÿíòíî¿ òà ô³áðèíîë³òè÷-
íî¿ ñèñòåì ó æ³íîê â ïîð³âíÿíí³ ³ç ÷îëîâ³êàìè íà ÃÊÑ ç
åëåâàö³ºþ ñåãìåíòà ST.

Ðåöåíçåíò: ä.ìåä.í., ïðîô. Ìîéñåºíêî Â.Î.
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Íåòÿæåíêî Í.Â.1, Ïàñòóøèíà À.È.1,
Ëÿõîöêèé À.Â.1, Ãåðóëû Î.Ì.2

1Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

2Àëåêñàíäðîâñêàÿ êëèíè÷åñêàÿ áîëüíèöà,
ã. Êèåâ, Óêðàèíà

Ðåçþìå. Â ñòàòüå ðàññìîòðåíû ðåçóëüòàòû èññëåäî-
âàíèÿ ãåìîñòàçà ó æåíùèí ñ îñòðûì êîðîíàðíûì ñèíä-
ðîìîì (ÎÊÑ) ñ ýëåâàöèåé ñåãìåíòà ST ïî ñðàâíåíèþ ñ
ìóæ÷èíàìè. Áûëî îáñëåäîâàíî 105 áîëüíûõ, 45 èç êî-
òîðûõ ñîñòàâèëè æåíùèíû. Ïî øêàëå TIMI ïàöèåíòû
ìóæñêîãî è æåíñêîãî ïîëà áûëè ðàñïðåäåëåíû íà òðè
ãðóïïû. Ãðóïïó ² ñîñòàâèëè 15 æåíùèí è 20 ìóæ÷èí ñ ðèñ-
êîì ëåòàëüíîñòè <1%, ãðóïïó II â -15 æåíùèí è 18 ìóæ÷èí
ñ ðèñêîì îò 1 äî 4%, è 15 æåíùèí è 22 ìóæ÷èíû ñîñòàâè-
ëè ãðóïïó III ñ ðèñêîì ≥4%. Ãðóïïû áûëè ñîïîñòàâèìû.
Ìåòîäû èññëåäîâàíèÿ ïëàçìåííî-êîàãóëÿöèîííîãî
çâåíà ãåìîñòàçà âêëþ÷àëè ñëåäóþùèå òåñòû: àêòèâèðî-
âàííîå ÷àñòè÷íîå òðîìáîïëàñòèíîâîå âðåìÿ (À×ÒÂ),
òðîìáèíîâîå âðåìÿ (ÒÂ), êîíöåíòðàöèþ ôèáðèíîãåíà,
êîëè÷åñòâî ðàñòâîðèìûõ ôèáðèí ìîíîìåðíûõ êîìï-
ëåêñîâ, âðåìÿ Õ²²à çàâèñèìîãî ôèáðèíîëèçà. Äëÿ ëàáî-
ðàòîðíîé îöåíêè çâåíà ïðèðîäíûõ èíãèáèòîðîâ ñâåðòû-
âàíèÿ êðîâè èñïîëüçîâàëèñü ñëåäóþùèå ìåòîäû:
îïðåäåëåíèå àêòèâíîñòè àíòèòðîìáèíà ²²² è ïðîòåèíà Ñ
ìåòîäîì õðîìîãåííîãî ñóáñòðàòà. Ðîñò ðèñêà ëåòàëüíî-
ñòè â òå÷åíèå 30 äíåé ïðè ÎÊÑ ïî øêàëå Ò²Ì² àññîöèèðó-
åòñÿ ñ óãëóáëåíèåì ãåíäåðíûõ ðàçëè÷èé ïîêàçàòåëåé ãå-
ìîñòàçà, êîòîðûå íàèáîëåå ÿðêî ïðîÿâëÿþòñÿ â ãðóïïàõ
âûñîêîãî è î÷åíü âûñîêîãî ðèñêà.

Êëþ÷åâûå ñëîâà: ïëàçìåííûé ãåìîñòàç,àíòèêîàãó-
ëÿíòû, Ò²Ì², ôèáðèíîëèç.

CHANGES OF COAGULATION IN MEN
AND WOMEN WITH ACUTE CORONARY

SYNDROME WITH ST SEGMENT ELEVATION

1N.V. Netyazhenko, 1A.I. Pastushina,
1A.V.Lyakhotskaya, 2O.M. Herula
1Bogomolets National Medical University,
Kiev, Ukraine

2Alexander hospital, Kiev, Ukraine

Sammary. The article describes the results of a study
of hemostasis in women with acute coronary syndrome
(ACS) with ST-segment elevation compared to men. 105
patients were examined, 45 of whom were women, On a
scale TIMI patients of both sexes were divided into three
groups. The I group consisted of 15 women and 20 men
with a risk of mortality <1% in group II – 15 women and 18
men with a risk of 1 to 4%, and 15 women and 22 men were
the group III with the risk of ≥4%. The groups were
comparable. Research methods plasma coagulation
hemostasis included the following tests: activated partial
thromboplastin time (APTT), thrombin time (PT), fibrinogen
concentration, the amount of soluble fibrin monomer
complexes, while XIIa dependent fibrinolysis. For
laboratory evaluation level of natural inhibitors of blood
coagulation following methods were used: determination
of the activity of antithrombin III and protein C by a
chromogenic substrate. Increased risk of mortality within
30 days in ACS scale T²M² associated with the deepening
of gender differences in hemostasis, which are most
pronounced in high and very high risk. Simultaneous
detection of hypercoagulation shifts in a shortening of the
aPTT and PT in the high-risk group of women next to
decreased activity of antithrombin III and protein C in the
moderate and high risk disclose a violation of the balance
of procoagulants with the major components of
anticoagulant and fibrinolytic systems in women
compared with men ACS segment elevation ST.

Key words: plasma hemostasis, anticoagulants, ÒIMI,
fybrinolis.
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Âñòóï. Íàéá³ëüø ÷àñòèì âðîäæåíèì ïîðîêîì ñåðöÿ ó
äîðîñëèõ º äâîñòóëêîâèé êëàïàí àîðòè (ÄÊÀ), ðîçïîâñþä-
æåí³ñòü ÿêîãî â ïîïóëÿö³¿ ñÿãàº 2 % [8]. Ïðè â³äíîñíî
ñïðèÿòëèâîìó ïåðåá³ãó â äèòÿ÷îìó é þíàöüêîìó â³ö³ â
äèíàì³ö³ äî òðåòüî¿-÷åòâåðòî¿ äåêàäè æèòòÿ â³í ÷àñòî ïðî-
ÿâëÿºòüñÿ ôîðìóâàííÿì óñêëàäíåíü: ðåãóðã³òàö³¿, êàëü-
öèô³êóþ÷îãî ñòåíîçó àîðòè, ³íôåêö³éíîãî åíäîêàðäèòó,
äèññåêö³¿, äèëÿòàö³¿ òà àíåâðèçìè àîðòè [2,15,19], ÿê³ ï³äâè-
ùóþòü â³ðîã³äí³ñòü ðàïòîâî¿ ñåðöåâî¿ ñìåðò³ (ÐÑÑ). Ïðè
öüîìó çíà÷íà ê³ëüê³ñòü âèïàäê³â ÐÑÑ â³äáóâàºòüñÿ ó àñèì-
ïòîìíèõ ïàö³ºíò³â [16].

Îñîáëèâîãî ñåíñó ö³ ïèòàííÿ íàáóâàþòü ïðè âèð³-
øåíí³ ìîæëèâîñò³ äîïóñêó äî ñïîðòèâíèõ íàâàíòàæåíü ³
ïëàíóâàíí³ îçäîðîâ÷èõ òà â³äíîâíèõ òðåíóâàíü ó
ïàö³ºíò³â ç ÄÊÀ. Á³ëüø³ñòü êë³í³öèñò³â ñõîäÿòüñÿ íà òîìó,
ùî ÄÊÀ ÷àñòî ñïîëó÷àºòüñÿ ç äåôåêòîì ñèíòåçó òà òðàíñ-
ôîðìàö³¿ âîëîêîí ñïîëó÷íî¿ òêàíèíè [18], ùî ïðèçâî-
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Ðåçþìå. Ìåòîþ ðîáîòè ñòàëî âñòàíîâëåííÿ äèíàì³êè ïîêàçíèê³â ñèñòîë³÷íî¿ òà ä³àñòîë³÷íî¿ ôóíêö³¿
ë³âîãî øëóíî÷êà ñåðöÿ ï³ä ÷àñ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³ çà äàíèìè åõîêàðä³îãðàô³¿ ó
ñïîðòñìåí³â ç äâîñòóëêîâèì êëàïàíîì àîðòè. Äëÿ âèð³øåííÿ ïîñòàâëåíèõ çàâäàíü íàìè áóëè îáñòåæåí³
39 ñïîðòñìåí³â â³êîì â³ä 8 äî 16 ðîê³â, ÿê³ çàéìàëèñü ôóòáîëîì. Â îñíîâíó ãðóïó âêëþ÷èëè 9 ñïîðòñìåí³â
ç äâîñòóëêîâèì êëàïàíîì àîðòè. Â êîíòðîëüíó ãðóïó óâ³éøëè 30 ñïîðòñìåí³â â³äïîâ³äíîãî â³êó, ñòàò³ òà
ñïîðòèâíî¿ êâàë³ô³êàö³¿ ç íîðìàëüíîþ áóäîâîþ àîðòàëüíîãî êëàïàíó. Âñ³ì ñïîðòñìåíàì ïðîâîäèëàñü
åõîêàðä³îãðàô³ÿ ï³ä ÷àñ âèêîíàííÿ ô³çè÷íîãî íàâàíòàæåííÿ íà âåëîåðãîìåòð³. Ðåçóëüòàòè äîñë³äæåííÿ
ïîêàçàëè, ùî ñïîðòñìåíè ç äâîñòóëêîâèì êëàïàíîì àîðòè â ñòàí³ ñïîêîþ õàðàêòåðèçóâàëèñü çá³ëüøå-
íèì ä³àìåòðîì àîðòè òà ïîã³ðøåííÿì ä³àñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëóíî÷êà (ð<0,05). Ïîð³ã òîëåðàíò-
íîñò³ äî ô³çè÷íèõ íàâàíòàæåíü ó ñïîðòñìåí³â ç äâîñòóëêîâèì êëàïàíîì àîðòè áóâ ñòàòèñòè÷íî çíà÷è-
ìî íèæ÷èì ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ çà ðàõóíîê ïîðóøåííÿ ñèñòîë³÷íî¿ òà ä³àñòîë³÷íî¿ ôóíêö³¿
ë³âîãî øëóíî÷êà ñåðöÿ. Ðàíí³ì ñèìïòîìîì ô³çè÷íîãî ïåðåíàïðóæåííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè ó
ñïîðòñìåí³â ç äâîñòóëêîâèì êëàïàíîì àîðòè áóëî çá³ëüøåííÿ ñï³ââ³äíîøåííÿ E/e´. Îñòàííº ìîæå âèêî-
ðèñòîâóâàòèñü äëÿ ä³àãíîñòèêè ðåçåðâó ä³àñòîë³÷íî¿ ôóíêö³¿ ì³îêàðäó.
Êëþ÷îâ³ ñëîâà: ñïîðòñìåíè, äâîñòóëêîâèé êëàïàí àîðòè, ñèñòîë³÷íà òà ä³àñòîë³÷íà ôóíêö³ÿ ñåðöÿ,
ô³çè÷íå íàâàíòàæåííÿ.

äèòü, äî äèëÿòàö³¿ êîðåíÿ àáî âèñõ³äíî¿ ÷àñòèíè àîðòè
íàâ³òü ïðè â³äñóòíîñò³ ãåìîäèíàì³÷íî çíà÷óùî¿ äèñ-
ôóíêö³¿ àîðòàëüíîãî êëàïàíó [19]. Ïðî öå òàêîæ ñâ³ä÷àòü
÷àñò³ ïîºäíàííÿ ÄÊÀ ç ñèíäðîìîì Ìàðôàíà, ñèíäðî-
ìîì Ëîºç-Ä³àñà òà ³íøèìè îçíàêàìè ñïîëó÷íîòêàíèííî¿
äèñïëàç³¿ ñåðöÿ (ïðîëàïñàìè êëàïàí³â, àíåâðèçìàìè
ì³æïåðåäñåðäíî¿ ïåðåãîðîäêè) [6,9]. Ïîðóøåííÿ áóäîâè
ñïîëó÷íîòêàíèííîãî êàðêàñó àîðòè ïðè öüîìó ìîæå
ñëóæèòè îñíîâîþ äëÿ äèëÿòàö³¿ òà äèññåêö³¿ ¿¿ ñò³íêè âíàñ-
ë³äîê çðîñòàííÿ ã³äðîäèíàì³÷íîãî òèñêó ï³ä ÷àñ ³íòåíñèâ-
íèõ ô³çè÷íèõ íàâàíòàæåíü [10]. Îñîáëèâî¿ óâàãè â îñòàíí³
÷àñè íàáóâàº ïèòàííÿ çíèæåííÿ ñêîðîòëèâî¿ ôóíêö³¿ ì³î-
êàðäó ë³âîãî øëóíî÷êà ó ïàö³ºíò³â ç ñëàáê³ñòþ ñïîëó÷íî-
òêàíèííîãî êàðêàñó íå ïîâ’ÿçàíå ç äèëàòàö³ºþ àîðòè é
ðîçâèòêîì àîðòàëüíî¿ íåäîñòàòíîñò³, ÿêå îòðèìàëî íàçâó
êàðä³îì³îïàò³¿ ïðè Ìàðôàíîïîä³áíèõ ñèíäðîìàõ [12].
Òîìó, äëÿ ïàö³ºíò³â ç ÄÀÊ àìåðèêàíñüêîþ àñîö³àö³ºþ
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ñåðöÿ áóëè çàïðîïîíîâàí³ á³ëüø æîðñòê³ âèìîãè ùîäî ïëà-
íóâàííÿ çàíÿòü ñïîðòîì òà îçäîðîâ÷èìè ô³çè÷íèìè íàâàí-
òàæåííÿìè [7]. Àëå íåäîë³êîì ñó÷àñíîãî ï³äõîäó äî îö³íêè
ìîæëèâîãî ðèçèêó ñåðöåâî-ñóäèííèõ ïîä³é ó òàêèõ
ïàö³ºíò³â º âðàõóâàííÿ ñòàíó ìîðôîëîã³¿ òà ãåìîäèíàì³êè ó
ñåðö³ ëèøå ó ñòàí³ ñïîêîþ. Ïðè öüîìó íå âðàõîâóþòüñÿ
çì³íè êàðä³îãåìîäèíàì³êè ï³ä ÷àñ âèêîíàííÿ ô³çè÷íèõ íà-
âàíòàæåíü. Òîìó, óäîñêîíàëåííÿ êðèòåð³¿â ë³êàðñüêîãî êîí-
òðîëþ çà îñîáàìè ç ÄÊÀ ï³ä ÷àñ îçäîðîâ÷îãî òà ñïîðòèâ-
íîãî òðåíóâàííÿ º ñâîº÷àñíîþ òà àêòóàëüíîþ ïðîáëåìîþ.

Äàíà ðîáîòà âèêîíóâàëàñü ó â³äïîâ³äíîñò³ ç ïëàíîì
íàóêîâî-äîñë³äíî¿ òåìè “Ìåäèêî-á³îëîã³÷íå çàáåçïå÷åí-
íÿ ô³çè÷íî¿ ðåàá³ë³òàö³¿, ñïîðòèâíèõ òà îçäîðîâ÷èõ òðåíó-
âàíü” (íîìåð äåðæàâíî¿ ðåºñòðàö³¿ 0113U007653) êàôåäðè
ô³çè÷íî¿ ðåàá³ë³òàö³¿, ñïîðòèâíî¿ ìåäèöèíè òà âàëåîëîã³¿
ÄÇ “Äí³ïðîïåòðîâñüêà ìåäè÷íà àêàäåì³ÿ ÌÎÇ Óêðà¿íè”.

Ìåòîþ ðîáîòè ñòàëî âñòàíîâëåííÿ äèíàì³êè ïîêàç-
íèê³â ñèñòîë³÷íî¿ òà ä³àñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëóíî÷êà
ñåðöÿ ï³ä ÷àñ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³ çà
äàíèìè åõîêàðä³îãðàô³¿ ó ñïîðòñìåí³â ç äâîñòóëêîâèì
êëàïàíîì àîðòè.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Äëÿ âèð³øåííÿ
ïîñòàâëåíèõ çàâäàíü íàìè áóëè îáñòåæåí³ 39 îñ³á â³êîì â³ä
8 äî 16 ðîê³â (ñåðåäí³é â³ê ñêëàâ 10,8±2,5 ðîê³â), ÿê³ çàéìà-
ëèñü ôóòáîëîì. Íà ìîìåíò ïî÷àòêó îáñòåæåííÿ ñïîðò-
ñìåíè ìàëè â ñåðåäíüîìó ñïîðòèâíèé ñòàæ 3,2±1,4 ðîêè.
Ñåðåäíÿ òðèâàë³ñòü òðåíóâàëüíèõ çàíÿòü íà òèæäåíü ñêëà-
äàëà 6,4±1,1 ãîäèíè. Â äîñë³äæåííÿ âêëþ÷àëè ñïîðò-
ñìåí³â-ïî÷àòê³âö³â, ÿê³ ìàëè ²² (43,4 %) òà ² (17,9 %) ðîçðÿ-
äè ³ 56,4 % ñïîðòñìåí³â íå ìàëè ñïîðòèâíî¿ êâàë³ô³êàö³¿.

Ó ñòàí³ ô³ç³îëîã³÷íîãî ñïîêîþ ïðîâîäèëè åëåêòðîêàð-
ä³îãðàô³÷íå òà åõîêàðä³îãðàô³÷íå (ÅõîÊÃ) îáñòåæåííÿ
ñïîðòñìåí³â çà ñòàíäàðòíîþ ìåòîäèêîþ [3,11]. Çà ðåçóëü-
òàòàìè ÅõîÊÃ áóëî â³ä³áðàíî 9 ñïîðòñìåí³â ç ÄÊÀ áåç àáî
ç ² ñò. òÿæêîñò³ íåäîñòàòíîñò³ êëàïàíó àîðòè, ÿê³ ñêëàëè îñ-
íîâíó ãðóïó. Â êîíòðîëüíó ãðóïó óâ³éøëè 30 ñïîðòñìåí³â
â³äïîâ³äíîãî â³êó, ñòàò³ òà ñïîðòèâíî¿ êâàë³ô³êàö³¿ ç íîð-
ìàëüíîþ áóäîâîþ àîðòàëüíîãî êëàïàíó. Ï³ñëÿ öüîãî ïàö³ºí-
òè âèêîíóâàëè íàâàíòàæåííÿ íà âåðòèêàëüíîìó âåëî-
åðãîìåòð³ “Ketler X1” ç³ ñõ³ä÷àñòèì çðîñòàííÿì
íàâàíòàæåííÿ áåç ïåð³îä³â â³äïî÷èíêó. Íàâàíòàæåííÿ íà
êîæíîìó ñòóïåí³ çá³ëüøóâàëîñü íà 1 Âò/êã é òðèâàëî 2 õâè-
ëèíè. Êðèòåð³ÿìè ïðèïèíåííÿ íàâàíòàæåííÿ áóëè
êë³í³÷í³, ôóíêö³îíàëüí³ ÷è åëåêòðîêàðä³îãðàô³÷í³ àáñî-
ëþòí³ ïîêàçàííÿ äî ïðèïèíåííÿ íàâàíòàæåííÿ çã³äíî ðå-
êîìåíäàö³é Àìåðèêàíñüêî¿ àñîö³àö³¿ ñåðöÿ [13]. Íà-
ïðèê³íö³ êîæíîãî ñòóïåíþ íàâàíòàæåííÿ ïðîâîäèëè
ÅõîÊÃ äîñë³äæåííÿ: îö³íþâàëàñü äèíàì³êà ôðàêö³¿ âèêè-
äàííÿ òà ñèñòîë³÷íîãî âêîðî÷åííÿ ë³âîãî øëóíî÷êó (ËØ) ó
ïàðàñòåðíàëüí³é ïîçèö³¿ çà äîâãîþ â³ññþ ñåðöÿ, âåëè÷èíà
òðàíñì³òðàëüíîãî ïîòîêó òà ðóõ ô³áðîçíîãî ê³ëüöÿ ì³òðàëü-
íîãî êëàïàíó ó ÷îòèðüîõêàìåðí³é àï³êàëüí³é ïîçèö³¿. Ó
â³äíîâíîìó ïåð³îä³ ç 3-¿ äî 5-¿ õâèëèíè âèêîíóâàëè åëåêòðî-
êàðä³îãðàô³÷íå òà ÅõîÊÃ îáñòåæåííÿ çà ñòàíäàðòíèìè ìå-
òîäèêàìè. Âñ³ì ñïîðòñìåíàì ïðîâîäèëîñü ÅõîÊÃ îáñòå-
æåííÿ íà àïàðàò³ Philips HDI 5000 (âèðîáíèöòâà ÑØÀ, 2004 ð.)
ç âèêîðèñòàííÿì 2-4 ÌÃö ôàçîâàíîãî äàò÷èêó â 2D, Ì,
êîëüîðîâîìó, ³ìïóëüñíî-õâèëüîâîãî òà ïîñò³éíî-õâèëüîâî-
ìó äîïïëåð³âñüêèõ ðåæèìàõ. Âèì³ðè ðîçìèð³â é îá’ºì³â

êàìåð ñåðöÿ ïðîâîäèëèñü ó â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè
ªâðîïåéñüêî¿ åõîêàðä³îãðàô³÷íî¿ àñîö³àö³¿ [11]. Ä³àñòîë³÷-
íà ôóíêö³ÿ ËØ îö³íþâàëàñü çà âåëè÷èíàìè òðàíñì³òðàëü-
íîãî ïîòîêó ïðè ³ìïóëüñíî-õâèëüîâ³é äîïëåðîãðàô³¿ é
øâèäêîñò³ ðóõó ô³áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî êëàïàíó â
ëàòåðàëüí³é éîãî ÷àñòèí³ ïðè òêàíèíí³é äîïïëåðîãðàô³¿ ó
â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè ªâðîïåéñüêî¿ åõîêàðä³îã-
ðàô³÷íî¿ àñîö³àö³¿ [17]. Âèêîðèñòîâóâàëè ïîêàçíèêè ìàê-
ñèìàëüíî¿ øâèäêîñò³ ðàííüîãî ä³àñòîë³÷íîãî (Å, ñì/ñ) òà
ï³çíüîãî ä³àñòîë³÷íîãî (âíàñë³äîê ñêîðî÷åííÿ ïåðåä-
ñåðäü – À, ñì/ñ) ïîòîê³â íà ì³òðàëüíîìó êëàïàí³, ìàêñè-
ìàëüíî¿ øâèäêîñò³ ðàííüîä³àñòîë³÷íîãî (å’, ñì/ñ) òà
ï³çäíüîä³àñòîë³÷íîãî (à’, ñì/ñ) ðóõó ô³áðîçíîãî ê³ëüöÿ
ì³òðàëüíîãî êëàïàíó òà ¿õ ñï³ââ³äíîøåííÿ (Å/À, å’/à’, Å/å’).

×åðåç òèæäåíü ï³ñëÿ ïåðøîãî äîñë³äæåííÿ ïðîâîäèëè
òåñò PWC170 íà âåëîåðãîìåòð³ çà ñòàíäàðòíîþ ìåòîäè-
êîþ äëÿ îö³íêè ô³çè÷íî¿ ïðàöåçäàòíîñò³ [4].

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â
çä³éñíþâàëè çà äîïîìîãîþ ïàêåòó ë³öåíç³éíèõ ïðèêëàä-
íèõ ïðîãðàì STATISTICA (6.1, ñåð³éíèé íîìåð
AGAR909E415822FA) [5]. Àíàë³çóâàëè âèä ðîçïîä³ëó ïî-
êàçíèê³â çà äîïîìîãîþ W-êðèòåð³þ Øàï³ðî-Ó³ëêà. Âèç-
íà÷àëè äîñòîâ³ðíîñò³ â³äì³ííîñòåé ì³æ ïîêàçíèêàìè ç
óðàõóâàííÿì òèïó ðîçïîä³ëó çà äîïîìîãîþ t-êðèòåð³þ
Ñòüþäåíòà, U-êðèòåð³þ Ìàííà-Ó³òí³ òà êðèòåð³þ õ³-êâàä-
ðàò Ï³ðñîíà. Äëÿ âèçíà÷åííÿ âïëèâó ôàêòîð³â, ùî äîñë³ä-
æóâàëèñü, íà ãðóïè îáñòåæåííÿ âèêîðèñòîâóâàëè äèñ-
ïåðñ³éíèé àíàë³ç ANOVA/MANOVA. Ïîðîãîâèì ð³âíåì
ñòàòèñòè÷íî¿ çíà÷èìîñò³ îòðèìàíèõ ðåçóëüòàò³â áóëî âçÿ-
òî ð<0,05. Ðåçóëüòàòè ïîäàí³ ó âèãëÿä³ M±SD.

Ðîáîòà ïðîâîäèëàñü ç äîòðèìàííÿì íîðìàòèâíèõ äîêó-
ìåíò³â êîì³ñ³¿ ç ìåäè÷íî¿ åòèêè, ðîçðîáëåíèõ ç óðàõóâàííÿì
ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè “Ïðî çàõèñò ïðàâ ã³äíîñò³
ëþäèíè â àñïåêò³ á³îìåäèöèíè” (1997 ð.) òà Õåëüñ³íêñüêî¿
äåêëàðàö³¿ Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ (2008 ð.). Îáñòå-
æåí³ ñïîðòñìåíè òà ¿õ áàòüêè ïåðåä ïî÷àòêîì ³íôîðìóâà-
ëèñü ïðî çàâäàííÿ, õ³ä òà ìîæëèâ³ íåãàòèâí³ íàñë³äêè äîñë³ä-
æåííÿ òà íàäàâàëè ïèñüìîâó çãîäó íà éîãî ïðîâåäåííÿ.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Íàéá³ëüø
âèçíàíèì ïîêàçíèêîì ãëîáàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿
ËØ º ôðàêö³ÿ âèêèäó (ÔÂ) òà ôðàêö³ÿ ñèñòîë³÷íîãî ñêî-
ðî÷åííÿ (ÔÑÑ), ÿê³ õàðàêòåðèçóþòü â³äñîòêîâå ñï³ââ³äíî-
øåííÿ ê³íöåâî-ä³àñòîë³÷íîãî òà ê³íöåâî-ñèñòîë³÷íîãî
îá’ºì³â òà ðîçì³ð³â ËØ â³äïîâ³äíî [1]. Ðåçóëüòàòè äîñë³ä-
æåííÿ ñòàíó ïîêàçíèê³â ãëîáàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿
ñåðöÿ ñïîðòñìåí³â ç ÄÊÀ ó ñòàí³ ñïîêîþ õàðàêòåðèçóâà-
ëîñü çìåíøåíîþ âåëè÷èíîþ ÔÂ òà ÔÑÑ, àëå âîíà íå äî-
ñÿãàëà ñòàòèñòè÷íî¿ çíà÷èìîñò³ (ð>0,05), ïðè öüîìó
â³äì³÷àëîñü çá³ëüøåííÿ ä³àìåòðó ëóêîâèö³ àîðòè ó ïî-
ð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ (òàáë. 1).

Â îñòàíí³ ÷àñè ç’ÿâèëèñü ïðàö³, ùî äîâîäÿòü ìîæ-
ëèâ³ñòü âèêîðèñòàííÿ â ÿêîñò³ ðàíí³õ îçíàê ïåðåíàïðó-
æåííÿ ñåðöåâî¿ ä³ÿëüíîñò³ ñèìïòîì³â ïîðóøåííÿ ðåëàê-
ñàö³¿ ì³îêàðäó, òîáòî ä³àñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ ïðè
öüîìó ó òàêèõ ïàö³ºíò³â ÔÂ ìîæå çáåð³ãàòèñÿ íà íîð-
ìàëüíîìó ð³âí³ [14]. Îñê³ëüêè ïðîäóêòèâí³ñòü ðîáîòè
ñåðöÿ çàëåæèòü íå ëèøå â³ä éîãî çäàòíîñò³ âèêèäàòè êðîâ
â àîðòó â ñèñòîëó, àëå é â³ä éîãî ìîæëèâîñò³ çàïîâíþâà-
òèñÿ êðîâ’þ â ä³àñòîëó, êðèòåð³ºì ïîðóøåíî¿ ä³àñòîë³÷íî¿
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ôóíêö³¿ º çá³ëüøåííÿ òèñêó íàïîâíåííÿ ËØ. Äîñë³äèâøè
ãðóïó ñïîðòñìåí³â ç ÄÊÀ ó ñòàí³ ô³ç³îëîã³÷íîãî ñïîêîþ,
ìè âñòàíîâèëè ñòàòèñòè÷íî çíà÷èìå ïîã³ðøåííÿ ó íèõ
ïîêàçíèê³â ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ (òàáë. 1). Íàâåäåí³
äàí³ ñï³âïàäàþòü ç ðåçóëüòàòàìè ðîáîòè Demir M., 2013 [9].

Äîñë³äæåííÿ äèíàì³êè ïîêàçíèê³â ñèñòîë³÷íî¿
ôóíêö³¿ ËØ ïðè âèêîíàíí³ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿
ïîòóæíîñò³ âêàçàëî íà òå, ùî ó ñïîðòñìåí³â ç ÄÊÀ ïðè
çá³ëüøåíí³ ³íòåíñèâíîñò³ ô³çè÷íèõ íàâàíòàæåíü ïðèð³ñò
ÔÂ òà ÔÑÑ ñòàá³ë³çóâàâñÿ òà íàâ³òü çíèæóâàâñÿ íà ð³âí³
íàâàíòàæåííÿ ñòàòèñòè÷íî çíà÷èìî íèæ÷îìó, í³æ â êîíò-
ðîëüí³é ãðóï³ (òàáë. 2). Öå âêàçóº íà ìåíøèé ðåçåðâ ñêî-
ðîòëèâî¿ çäàòíîñò³ ì³îêàðäó ËØ ó ñïîðòñìåí³â ç ÄÊÀ.
Êð³ì òîãî, ÷åðåç 5 õâèëèí â³äíîâíîãî ïåð³îäó ïîêàçíèêè
ãëîáàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿ ó ãðóï³ ñïîðòñìåí³â ç
ÄÊÀ ñòàòèñòè÷íî â³äð³çíÿëèñü â³ä âèõ³äíèõ, ùî ñâ³ä÷èòü
ïðî ïîäîâæåííÿ ïåð³îäó ðåñòèòóö³¿.

Àíàëîã³÷í³ äàí³ ìè îòðèìàëè ïðè àíàë³ç³ äèíàì³êè
ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ (òàáë. 2). Ïðè öüîìó îçíàêè ä³àñ-
òîë³÷íî¿ äèñôóíêö³¿ ó îñ³á ç ÄÊÀ ñïîñòåð³ãàëèñü ïðè íà-
âàíòàæåíí³ 1 òà 2 Âò/êã, ùî âêàçóº íà ìîæëèâ³ñòü âèêîðèñ-
òîâóâàòè ïîêàçíèê³â ðåëàêñàö³¿ ì³îêàðäà â ÿêîñò³ á³ëüø
ðàíí³õ ñèìïòîì³â ô³çè÷íîãî ïåðåíàïðóæåííÿ ñåðöåâî-
ñóäèííî¿ ñèñòåìè ó ïîð³âíÿíí³ ç ïîêàçíèêàìè ãëîáàëüíî¿
íàñîñíî¿ ôóíêö³¿ ñåðöÿ. Ï³ñëÿ ïðèïèíåííÿ íàâàíòàæåííÿ
îçíàêè ä³àñòîë³÷íî¿ äèñôóíêö³¿ çàëèøàëèñü íà ïðîòÿç³
á³ëüøå 5 õâèëèí, ùî ï³äòâåðäæóº íåàäåêâàòí³ñòü àäàïòà-
ö³éíèõ ìåõàí³çì³â ó ñïîðòñìåí³â ç ÄÊÀ.

Ðåçóëüòàòè äîñë³äæåííÿ ñòóïåíþ ðåëàêñàö³¿ ì³îêàðäó
â ïðîöåñ³ âèêîíàííÿ ô³çè÷íèõ íàâàíòàæåíü â ãðóï³ ñïîðò-
ñìåí³â áåç ÄÊÀ âêàçóþòü, ùî ïðè íàâàíòàæåííÿõ ñåðåä-

íüî¿ íà ñóáìàêñèìàëüíî¿ ïîòóæíîñò³ øâèäêîñò³ Å òà å’ ó
íîðì³ çðîñòàþòü ïðîïîðö³éíî. Òàêèì ÷èíîì ñï³ââ³äíî-
øåííÿ Å/å’ çàëèøàºòüñÿ íåçì³ííèì àáî íåçíà÷íî çíè-
æóºòüñÿ. Ó îñ³á ç ïîðóøåíîþ ðåëàêñàö³þ ì³îêàðäó ç³
çá³ëüøåííÿì íàâàíòàæåííÿ çá³ëüøåííÿ e´ ìåíøå, í³æ Å,
ùî ïðèçâîäèòü äî çá³ëüøåííÿ ñï³ââ³äíîøåííÿ E/e´ (òàáë. 2).
Ö³ äàí³ ñâ³ä÷àòü ïðî ìîæëèâ³ñòü âèêîðèñòàííÿ ñòðåñ-
åõîêàðä³îãðàô³¿ äëÿ ä³àãíîñòèêè ðåçåðâó ä³àñòîë³÷íî¿
ôóíêö³¿ ì³îêàðäó ó ñïîðòñìåí³â ç ÄÊÀ.

Âèñíîâêè.
1. Ñïîðòñìåíè ç äâîñòóëêîâèì êëàïàíîì àîðòè â

ñòàí³ ñïîêîþ õàðàêòåðèçóâàëèñü çá³ëüøåíèì ä³àìåòðîì
àîðòè òà ïîã³ðøåííÿì ä³àñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëó-
íî÷êà (ð<0,05).

2. Ïîð³ã òîëåðàíòíîñò³ äî ô³çè÷íèõ íàâàíòàæåíü ó
ñïîðòñìåí³â ç äâîñòóëêîâèì êëàïàíîì àîðòè áóâ ñòàòèñ-
òè÷íî çíà÷èìî íèæ÷èì ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðó-
ïîþ çà ðàõóíîê ïîðóøåííÿ ñèñòîë³÷íî¿ òà ä³àñòîë³÷íî¿
ôóíêö³¿ ë³âîãî øëóíî÷êà ñåðöÿ.

3. Ðàíí³ì ñèìïòîìàìè ô³çè÷íîãî ïåðåíàïðóæåííÿ
ñåðöåâî-ñóäèííî¿ ñèñòåìè ó ñïîðòñìåí³â ç äâîñòóëêîâèì
êëàïàíîì àîðòè áóëî çá³ëüøåííÿ ñï³ââ³äíîøåííÿ E/e´.
Îñòàííº ìîæå âèêîðèñòîâóâàòèñü äëÿ ä³àãíîñòèêè ðåçåð-
âó ä³àñòîë³÷íî¿ ôóíêö³¿ ì³îêàðäó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿãàþòü ó
ñï³âñòàâëåíí³ îñîáëèâîñòåé ä³àñòîë³÷íî¿ òà ñèñòîë³÷íî¿
ôóíêö³¿ ë³âîãî øëóíî÷êà ñåðöÿ ó îñ³á ç äâîñòóëêîâèì êëà-
ïàíîì àîðòè ç ïîêàçíèêàìè çàãàëüíî¿ òà ñïåö³àëüíî¿ ô³çè÷-
íî¿ ïðàöåçäàòíîñò³ ó ñïîðòñìåí³â ð³çíèõ âèä³â ñïîðòó.

Ðåöåíçåíò:  ÷ëåí-êîð. ÍÀÌÍ Óêðà¿íè, ä.ìåä.í.,
ïðîôåñîð  Íåòÿæåíêî Â.Ç.

Ïðèì³òêà: * – ð<0,05, ÔÂ, ÔÑÑ – ôðàêö³ÿ âèêèäàííÿ òà ôðàêö³ÿ ñèñòîë³÷íîãî ñêîðî÷åííÿ ë³âîãî øëóíî÷êà, â³äïîâ³äíî, Å – ìàêñè-
ìàëüíà øâèäê³ñòü ðàííüîãî ä³àñòîë³÷íîãî íàïîâíåííÿ, À – ìàêñèìàëüíà øâèäê³ñòü íàïîâíåííÿ ó ïåðåäñåðäíó ñèñòîëó, å’ – ìàêñèìàëüíà
øâèäê³ñòü ðàííüîãîä³àñòîë³÷íîãî ðóõó ô³áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî êëàïàíó, à’ – ìàêñèìàëüíà øâèäê³ñòü ðóõó ô³áðîçíîãî ê³ëüöÿ
ì³òðàëüíîãî êëàïàíà ï³ä ÷àñ ïåðåäñåðäíî¿ ñèñòîëè.
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Íåõàíåâè÷ Î. Á.
ÃÓ “Äíåïðîïåòðîâñêàÿ ìåäèöèíñêàÿ àêàäåìèÿ
ÌÇ Óêðàèíû”, ã. Äíåïðîïåòðîâñê, Óêðàèíà
Ðåçþìå. Öåëüþ ðàáîòû ñòàëî óñòàíîâëåíèå äèíàìèêè

ïîêàçàòåëåé ñèñòîëè÷åñêîé è äèàñòîëè÷åñêîé ôóíêöèè
ëåâîãî æåëóäî÷êà ñåðäöà âî âðåìÿ ôèçè÷åñêèõ íàãðóçîê
ðàçëè÷íîé ìîùíîñòè ïî äàííûì ýõîêàðäèîãðàôèè ó
ñïîðòñìåíîâ ñ äâóñòâîð÷àòûì êëàïàíîì àîðòû. Äëÿ ðå-
øåíèÿ ïîñòàâëåííûõ çàäà÷ íàìè áûëè îáñëåäîâàíû 39
ñïîðòñìåíîâ â âîçðàñòå îò 8 äî 16 ëåò, êîòîðûå çàíèìàþò-
ñÿ ôóòáîëîì. Â îñíîâíóþ ãðóïïó âêëþ÷èëè 9 ñïîðòñìåíîâ ñ
äâóñòâîð÷àòûì êëàïàíîì àîðòû. Â êîíòðîëüíóþ ãðóïïó
âîøëè 30 ñïîðòñìåíîâ ñîîòâåòñòâóþùåãî âîçðàñòà, ïîëà è
ñïîðòèâíîé êâàëèôèêàöèè ñ íîðìàëüíûì ñòðîåíèåì
àîðòàëüíîãî êëàïàíà. Âñåì ñïîðòñìåíàì ïðîâîäèëàñü
ýõîêàðäèîãðàôèÿ âî âðåìÿ âûïîëíåíèÿ ôèçè÷åñêîé íà-
ãðóçêè íà âåëîýðãîìåòðå. Ðåçóëüòàòû èññëåäîâàíèÿ ïî-
êàçàëè, ÷òî ñïîðòñìåíû ñ äâóñòâîð÷àòûì êëàïàíîì àîð-
òû â ñîñòîÿíèè ïîêîÿ õàðàêòåðèçîâàëèñü óâåëè÷åííûì
äèàìåòðîì àîðòû è óõóäøåííîé äèàñòîëè÷åñêîé ôóíêöèåé
ëåâîãî æåëóäî÷êà (ð<0,05). Ïîðîã òîëåðàíòíîñòè ê ôè-
çè÷åñêèì íàãðóçêàì ó ñïîðòñìåíîâ ñ äâóñòâîð÷àòûì êëà-
ïàíîì àîðòû áûë ñòàòèñòè÷åñêè çíà÷èìî íèæå â ñðàâíå-
íèè ñ êîíòðîëüíîé ãðóïïîþ çà ñ÷åò íàðóøåíèÿ
ñèñòîëè÷åñêîé è äèàñòîëè÷åñêîé ôóíêöèè ëåâîãî æåëó-
äî÷êà ñåðäöà. Ðàííèì ñèìïòîìîì ôèçè÷åñêîãî ïåðå-
íàïðÿæåíèÿ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû ó ñïîðòñìå-
íîâ ñ äâóñòâîð÷àòûì êëàïàíîì àîðòû áûëî óâåëè÷åíèå
ñîîòíîøåíèÿ E/e´. Ïîñëåäíåå ìîæåò èñïîëüçîâàòüñÿ
äëÿ äèàãíîñòèêè ðåçåðâà äèàñòîëè÷åñêîé ôóíêöèè ìèî-
êàðäà.

Êëþ÷åâûå ñëîâà: ñïîðòñìåíû, äâóñòâîð÷àòûé êëà-
ïàí àîðòû, ñèñòîëè÷åñêàÿ è äèàñòîëè÷åñêàÿ ôóíêöèÿ
ñåðäöà, ôèçè÷åñêèå íàãðóçêè.

CARDIOHAEMODYNAMIC STATE DURING
EXERCISE IN PATIENTS WITH BICUSPID

AORTIC VALVE

O. B. Nekhanevich
SE “Dnipropetrovsk medical academy of Health
Ministry of Ukraine”, Dnipropetrovsk
Summary. The aim was to establish the dynamics of

the systolic and diastolic function of the left ventricle of the
heart during exercise of different capacities according to
echocardiography in athletes with bicuspid aortic valve. To
achieve the objectives we have examined 39 athletes aged
8 to 16 years, who were involved in football. In the study
group included 9 athletes with bicuspid aortic valve. In the
control group included 30 athletes of appropriate age, sex
and sports training with normal aortic valve structure. All
athletes echocardiography performed during the execution
of exercise on a bicycle ergometer. The results showed
that athletes with bicuspid aortic valve at rest characterized
by increased aortic diameter and deterioration of left
ventricular diastolic function (p<0.05). The threshold of
tolerance to physical exertion in athletes with bicuspid
aortic valve was statistically significantly lower than the
control group at the expense of systolic and diastolic
function of the left ventricle. Early symptoms of physical
overexertion by cardiovascular system in athletes with
bicuspid aortic valve was increasing the ratio E/e’. It can be
used to diastolic myocardial function reserve diagnostic.

Key words: athletes, bicuspid aortic valve, systolic and
diastolic heart function, exercise.
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Âñòóï. Â ôîðìóâàíí³ çäîðîâ’ÿ âàãîìèé âêëàä ìàº
ô³çè÷íà ï³äãîòîâëåí³ñòü îñîáèñòîñò³, òîáòî çäàòí³ñòü
îðãàí³çìó äî åôåêòèâíîãî âèêîíàííÿ ì’ÿçîâî¿ ðîáîòè.
Ëþäèíà, ÿêà ìàº âèñîêèé ð³âåíü ô³çè÷íî¿ ï³äãîòîâëåíîñò³,
õàðàêòåðèçóºòüñÿ ïðàâèëüíîþ áóäîâîþ ò³ëà, â³äíîñíî âå-
ëèêèì îáñÿãîì îïàíîâàíèõ ðóõîâèõ âì³íü ³ íàâè÷îê, âèñî-
êèìè ôóíêö³îíàëüíèìè ìîæëèâîñòÿìè îðãàí³çìó [1,2,3,4].
Â ñòðóêòóð³ ô³çè÷íî¿ ï³äãîòîâëåíîñò³ ëþäèíè âèä³ëÿþòüñÿ
ïåðåâàæíî òàê³ ïàðàìåòðè: ô³çè÷íèé ðîçâèòîê, â³äñîòêî-
âèé âì³ñò æèðîâî¿ ³ ì’ÿçîâî¿ òêàíèíè â îðãàí³çì³, ì’ÿçîâà
ñèëà, àåðîáíà âèòðèâàë³ñòü, ãíó÷ê³ñòü, ôóíêö³ÿ êàðä³îðåñï³-
ðàòîðíî¿ ñèñòåìè òà ôóíêö³îíóâàííÿ ³íøèõ ñèñòåì åíåðãî-
çàáåçïå÷åííÿ. Ï³ä ô³çè÷íèì ðîçâèòêîì ðîçóì³ºòüñÿ êîìï-
ëåêñ ìîðôî-ôóíêö³îíàëüíèõ âëàñòèâîñòåé îðãàí³çìó, ÿê³
âèçíà÷àþòü çàïàñ éîãî ô³çè÷íèõ ñèë. Â á³ëüø âóçüêîìó ðî-
çóì³íí³ â ô³çè÷íîìó ðîçâèòêó âèçíà÷àþòüñÿ àíòðîïîìåò-
ðè÷í³ ïîêàçíèêè òà ¿õ ñï³ââ³äíîøåííÿ ì³æ ñîáîþ (çð³ñò,
âàãà, îêðóæíîñò³ ãðóäíî¿ êë³òêè, òàë³¿, ñòåãîí).

²íäåêñ ìàñè ò³ëà (²ÌÒ) õàðàêòåðèçóº â³äïîâ³äí³ñòü ìàñè
ëþäèíè ¿¿ çðîñòó ³ òèì ñàìèì íàäàº ìîæëèâ³ñòü îïîñåðåä-
êîâàíî îö³íèòè ÷è º ìàñà íåäîñòàòíüîþ, íîðìàëüíîþ àáî
íàäì³ðíîþ. Íàäì³ðíà ìàñà ò³ëà çà ðàõóíîê â³äêëàäåííÿ
æèðîâî¿ òêàíèíè ò³ñíî ïîâ’ÿçàíà ç ìåòàáîë³÷íèìè ïîðó-
øåííÿìè òàêèìè, ÿê ï³äâèùåííÿ ð³âíþ òðèãë³öåðèä³â,
ë³ïîïðîòå¿ä³â íèçüêî¿ òà äóæå íèçüêî¿ ù³ëüíîñò³, ð³âíþ ãëþ-
êîçè òà àðòåð³àëüíîãî òèñêó, ³íñóë³íîðåçèñòåíòí³ñòþ [5,6,7].
Ïðî òå, ùî íàäëèøêîâà ìàñà ò³ëà òà îæèð³ííÿ â ìîëîäîìó
â³ö³ ìîæå ìàòè çãóáíèé âïëèâ íà ñåðöåâî-ñóäèííó ñèñòåìó
çàäîâãî äî êë³í³÷íèõ ïðîÿâ³â áóëî ï³äòâåðäæåíî ðÿäîì äîñ-
ë³äæåíü[8, 9, 10]. Â îñòàíí³ ðîêè âåëèêó âàãó â ïðîãíîçó-
âàíí³ áåçïå÷íîñò³ ïîäàëüøîãî æèòòÿ ëþäèíè â³äíîñíî êàð-
ä³î-âàñêóëÿðíèõ ðèçèê³â â³äâîäèòüñÿ ñï³ââ³äíîøåííþ
îêðóæíîñò³ òàë³¿ äî îêðóæíîñò³ ñòåãîí (ÎÒ/ÎÑ) [8,9].
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 Êîìïëåêñíà îö³íêà çäîðîâ’ÿ ´ðóíòóºòüñÿ íå ò³ëüêè íà
îá’ºêòèâíèõ äàíèõ, àëå é íà ñóá’ºêòèâíîìó ñïðèéíÿòò³ ñà-
ìîþ ëþäèíîþ ïñèõîëîã³÷íèõ, åìîö³éíèõ ³ ñîö³àëüíî-åêî-
íîì³÷íèõ àñïåêò³â ¿¿ æèòòÿ, òîáòî íà ð³âí³ ÿêîñò³ ¿¿ æèòòÿ
[11,12,13,14 ]. Îö³íêà òàê çâàíèõ ñóá’ºêòèâíèõ ïîêàçíèê³â
äåòàëüíî ðîçðîáëåíà, à ¿õ âèì³ðþâàëüí³ âëàñòèâîñò³ ÷³òêî
îêðåñëåí³. Ñèãíàëè ïðî ñòàí çäîðîâ’ÿ, ùî íàäõîäÿòü ³ç çîâ-
í³øíüîãî ñåðåäîâèùà äî îðãàí³çìó, éîãî îðãàí³â ³ òêàíèí,
äîñÿãàþòü öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè (ÖÍÑ), äå é ôîð-
ìóþòüñÿ â³ä÷óòòÿ áëàãîïîëó÷÷ÿ ÷è íåáëàãîïîëó÷÷ÿ. Îäíà
³ òà æ ñàìà çì³íà æèòòºä³ÿëüíîñò³ ìîæå áóòè ñïðèéíÿòà
ð³çíèìè ëþäüìè çîâñ³ì ð³çíèì ÷èíîì. Â çàëåæíîñò³ â³ä ïà-
ì’ÿò³ ïðî áëàãîïîëó÷÷ÿ (âíóòð³øíüî¿ ìîäåë³ çäîðîâ’ÿ), ÿêà
çáåð³ãàºòüñÿ â ÖÍÑ ³ ôîðìóºòüñÿ â ïðîöåñ³ îíòîãåíåçó,
ëþäèíà ñïðèéìàº êîæíèé çîâí³øí³é âïëèâ ïî-ñâîºìó.
Êð³ì òîãî, ñàìîîö³íêà çäîðîâ’ÿ ñóòòºâî âèäîçì³íþºòüñÿ â
ïðîöåñ³ ³íäèâ³äóàëüíîãî æèòòÿ ëþäèíè. Ñóá’ºêòèâí³ñòü ñà-
ìîîö³íêè çäîðîâ’ÿ º ñóòòºâîþ ïåðåøêîäîþ äëÿ éîãî
îá’ºêòèâíî¿ îö³íêè. Äðóãèì óñêëàäíþþ÷èì ôàêòîðîì º
åìîö³éí³ñòü â ñïðèéíÿòò³ çäîðîâ’ÿ. Ñàìå ö³ äâà ôàêòîðè:
ð³çêî âèðàæåíà ñóá’ºêòèâí³ñòü ³ åìîö³éí³ñòü ó ñïðèéíÿòò³
çäîðîâ’ÿ ³ ìîæëèâ³ñòü îö³íþâàòè çäîðîâ’ÿ ò³ëüêè ñàìèì
éîãî âëàñíèêîì, ñòâîðþþòü íåçäîëàíí³ ïåðåøêîäè äëÿ
îá’ºêòèâíî¿ îö³íêè. Ñåðåä ÷èííèê³â, ùî ñïðèÿþòü ïîã³ðøåí-
íþ ô³çè÷íî¿ ï³äãîòîâëåíîñò³ ³ ÿêîñò³ æèòòÿ ñòóäåíòñüêî¿ ìî-
ëîä³, îñîáëèâî¿ óâàãè ñüîãîäí³ ïîòðåáóþòü ã³ïîäèíàì³ÿ,
íåçäîðîâèé ñïîñ³á æèòòÿ, íåäîñòàòí³ñòü çíàíü ç ïðîáëåì
ïåðåäáà÷åííÿ ³ ðîçï³çíàâàííÿ ðèçèê³â äëÿ çäîðîâ’ÿ.

Ìåòà ðîáîòè: ïîêðàùåííÿ ÿêîñò³ æèòòÿ ñòóäåíòñüêî¿
ìîëîä³ øëÿõîì ôîðìóâàííÿ ìîòèâàö³¿ äî ñàìîêîðåêö³¿
ô³çè÷íî¿ ï³äãîòîâëåíîñò³.

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæåííÿ ïðîâåäåíî ó 1547
ñòóäåíò³â ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëüöÿ ó â³ö³ 21,4±0,3 ðîê³â
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ï³ä ÷àñ ïðàêòè÷íèõ çàíÿòü ïî ô³çè÷í³é ðåàá³ë³òàö³¿ òà
ñïîðòèâí³é ìåäèöèí³. Â ô³çè÷í³é ï³äãîòîâëåíîñò³ ñòó-
äåíò³â âèçíà÷àëè ñòðóêòóðíèé ôóíäàìåíò îðãàí³çìó çà
âåëè÷èíîþ ñï³ââ³äíîøåííÿ ìàñè ò³ëà (êã) äî ðîñòó, ì2

(²ÌÒ, êã / ð³ñò, ì2), ³íäåêñó îêðóæíîñò³ òàë³¿ äî îêðóæíîñò³
ñòåãîí (ÎÒ/ÎÑ), òà ³íäåêñó îêðóæíîñò³ òàë³¿ äî ðîñòó (ÎÒ/
çð³ñò). Ñîìàòîòèï îáñòåæåíèõ âèçíà÷àâñÿ çà âåëè÷èíîþ
³íäåêñó Ï³íüº: àñòåí³ê (≥30), íîðìîñòåí³ê (29,9–10), ã³ïåð-
ñòåí³ê (≤9,9). Âì³ñò æèðîâî¿ ³ ì’ÿçîâî¿ ìàñè â îðãàí³çì³
îáñòåæåíèõ ñòóäåíò³â âèçíà÷àâñÿ á³î³ìïåäàíñîìåòð³ºþ
[6] òà çà ìåòîäèêîþ âèì³ðþâàííÿ øê³ðíèõ ñêëàäîê [7].
Ôóíêö³îíàëüíèé ïîòåíö³àë ô³çè÷íî¿ ï³äãîòîâëåíîñò³ âèçíà-
÷àëè çà âåëè÷èíîþ ïóëüñîâî¿ âàðòîñò³ âèêîíàíî¿ ðîáîòè
ïðè ñõîäæåíí³ íà ÷îòèðè ïîâåðõè ñòàíäàðòíî¿ áóä³âë³ (Ðs/
Âò), ïîêàçíèêà æèòòºâî¿ ºìêîñò³ ëåãåíü (ÆªË), êèñòüîâî¿
ì’ÿçîâî¿ ñèëè (êã). Ãåìîäèíàì³÷íå ðåàãóâàííÿ îðãàí³çìó
âèçíà÷àëè ï³ä ÷àñ ïðîâåäåííÿ ôóíêö³îíàëüíèõ ïðîá: Ìàð-
ò³íå–Êóøåëåâñüêîãî, îðòîñòàòè÷íà, ã³ïîêñè÷íà Øòàíãå.

ßê³ñòü æèòòÿ ñòóäåíò³â îö³íþâàëè çà äîïîìîãîþ àíêå-
òè SF- 36 (Medical Outcomes Study – Short Form). Çà ðå-
çóëüòàòàìè àíêåòóâàííÿ ïðîâîäèâñÿ ðîçðàõóíîê â³ñüìîõ
ïàðàìåòð³â: ô³çè÷íîãî ôóíêö³îíóâàííÿ (ÔÔ), ðîëüîâîãî
ôóíêö³îíóâàííÿ, îáóìîâëåíîãî ô³çè÷íèì ñòàíîì (ÐÔ),
³íòåíñèâíîñò³ áîëþ (²Á), çàãàëüíîãî ñòàíó çäîðîâ’ÿ (ÇÇ),
ðîëüîâîãî ôóíêö³îíóâàííÿ, îáóìîâëåíîãî åìîö³ÿìè
(ÐÅ), æèòòºâî¿ àêòèâíîñò³ (ÆÀ), ñîö³àëüíîãî ôóíêö³îíó-
âàííÿ (ÑÔ), ïñèõ³÷íîãî çäîðîâ’ÿ (ÏÇ). Êîæåí ïàðàìåòð
îö³íåíî â³äïîâ³äíî äî øêàëè â³ä 0 äî100 áàë³â, ïðè öüîìó,
÷èì ìåíøà ê³ëüê³ñòü áàë³â, òèì ã³ðøà ÿê³ñòü æèòòÿ.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü ïðîâî-
äèëè ï³ñëÿ ñòâîðåííÿ áàçè äàíèõ ó ñèñòåìàõ Microsoft
Excel. Ñåðåäí³ ïîêàçíèêè îáñòåæåíèõ ñòóäåíò³â âèçíà÷àëè
çà äîïîìîãîþ ïàêåòó àíàë³çó â ñèñòåì³ Microsoft Excel.
Äîñòîâ³ðí³ñòü ð³çíèö³ ñåðåäí³õ ïîêàçíèê³â ì³æ ãðóïàìè
ïîð³âíÿííÿ âèçíà÷àëè êðèòåð³ÿìè Ñòüþäåíòà.

Ðåçóëüòàòè òà îáãîâîðåííÿ. Ïðîâåäåí³ äîñë³äæåííÿ
ïîêàçàëè, ùî àáñîëþòíà ìàñà ò³ëà æ³íîê êîëèâàëàñÿ â ä³à-
ïàçîí³ 69,7–87,5 êã, äîâæèíà ò³ëà 1,58–1,76 ñì, àíàëîã³÷í³
ïîêàçíèêè ñåðåä ÷îëîâ³ê³â ñêëàëè 78,2–98,7 êã òà 172,5–
188,2 ñì. Ïðè öüîìó 72% îáñòåæåíèõ ñòóäåíò³â ìàëè íîð-
ìàëüíèé ²ÌÒ, 17% íàäì³ðíó âàãó, 4% îæèð³ííÿ ² ñòóïåíÿ,
1% îæèð³ííÿ ²² ñòóïåíÿ.

Îö³íþþ÷è ñîìàòîòèï ñòóäåíò³â, âèÿâëåíî ñåðåä ñòó-
äåíò³â ÷îëîâ³÷î¿ ñòàò³ 15,4 % àñòåí³ê³â, 45,8% – íîðìîñ-
òåí³ê³â ³ 38,8% ã³ïåðñòåí³ê³â. Ñòóäåíòêè â á³ëüøîñò³ (57,3%)
áóëè íîðìîñòåí³êàìè. Ïîðÿä ç öèì, àñòåí³÷íà ò³ëîáóäîâà
ñåðåä ñòóäåíò³â æ³íî÷î¿ ñòàò³ çóñòð³÷àëàñü íà 8,3 % ÷àñò³-

øå, à ã³ïåðñòåí³÷íà – íà 19,5 % ð³äøå, í³æ ó ÷îëîâ³ê³â.
Ìàñà ³ ïðîïîðö³¿ ò³ëà ÷îëîâ³ê³â ³ æ³íîê ñóòòºâî çàëåæàëè
â³ä ñîìàòîòèïó (òàáë. 1).

Ó ã³ïåðñòåí³ê³â ìàñà ò³ëà áóëà íåïðîïîðö³éíî
á³ëüøîþ çà ¿õ çð³ñò. Ó àñòåí³ê³â ³ ã³ïåðñòåí³ê³â õî÷ ³ áóëà
âîíà ïðîïîðö³éíà çðîñòó, àëå ñóòòºâî â³äð³çíÿëàñü â çà-
ëåæíîñò³ â³ä ñîìàòîòèïó îáñòåæåíèõ – àñòåí³÷íà ò³ëîáó-
äîâà õàðàêòåðèçóâàëàñü çíà÷íî ìåíøîþ ìàñîþ ò³ëà â³ä
íîðìîñòåí³÷íî¿ ³ ã³ïåðñòåí³÷íî¿, à íîðìîñòåí³÷íà – çíà÷-
íî ìåíøîþ â³ä ã³ïåðñòåí³÷íî¿ (Ð<0,001).

Ïðîïîðö³éí³ñòü ÎÒ äî ÎÑ ïåðåâèùóâàëà ìåæó ãàð-
ìîí³éíîñò³, à îòæå ³ áåçïå÷í³ñòü äëÿ ïîäàëüøîãî çäîðîâ’ÿ
ó ÷îëîâ³ê³â ç ã³ïåðñòåí³÷íîþ ò³ëî áóäîâîþ. Íàéìåíøèì,
à îòæå ³ íàéáåçïå÷í³øèì äëÿ çäîðîâ’ÿ öå ñï³â³äíîøåíííÿ
áóëî ó ñòóäåíò³â ç íîðìîñòåí³÷íîþ ò³ëîáóäîâîþ. Ö³êàâèì
ïðåäñòàâëÿºòüñÿ òîé ôàêò, ùî âåëè÷èíà ñï³ââ³äíîøåííÿ
ÎÒ/ÎÑ ó ñòóäåíò³â àñòåí³÷íî¿ ò³ëîáóäîâè áóëà ñóòòºâî
á³ëüøîþ ó ïîð³âíÿíí³ ç³ ñòóäåíòàìè íîðìîñòåí³êàìè
(Ð<0,001). Ì³æ ïîêàçíèêàìè ÎÒ/ÎÑ ³ ²ÌÒ âçàºìîçâ’ÿçîê
â³äñóòí³é (r = +0,12). Îêðóæí³ñòü òàë³¿ ïî â³äíîøåííþ äî
çðîñòó îáñòåæåíèõ íå ïåðåâèùóâàâ ìåæ³ ãàðìîí³éíîñò³
ô³çè÷íîãî ðîçâèòêó ³ íå çàëåæàâ â³ä ñîìàòîòèïó îáñòåæå-
íèõ ñòóäåíò³â (Ð>0,05). Ïðè öüîìó, âçàºìîçâ’ÿçîê âêàçàíî-
ãî ³íäåêñó (ÎÒ/çð³ñò) ç ²ÌÒ äîñÿãàº ñåðåäí³õ çíà÷åíü (r =
=+0,46) . Ïðîâåäåí³ âèì³ðþâàííÿ øê³ðíî-æèðîâèõ ñêëàäîê
ó ñòóäåíò³â ÷îëîâ³÷î¿ ñòàò³ âèÿâèëè íàéá³ëüø âèðàæåí³ íà
ð³âí³ ïóïêà 32,3±4,6 ìì òà íåäîñòàòí³é ä³ëÿíö³ 28,4±5,9 ìì;
ó æ³íîê – íà ïåðåäí³é ïîâåðõí³ ñòåãíà 34±2,7 ìì òà íåäî-
ñòàòí³é ä³ëÿíö³ 28,1±1,4 ìì. Á³î³ìïåäàíñíà îö³íêà ñêëàäó
ò³ëà ìîæå ñâ³ä÷èòè, ùî íàäëèøêîâà ìàñà ò³ëà îáóìîâëåíà
âèñîêèì âì³ñòîì æèðîâîãî êîìïîíåíòó, ñåðåäí³é ïîêàç-
íèê ÿêîãî ó æ³íîê ñêëàâ 38,8±4,2%, ùî íà 5,9 % á³ëüøå â³ä
íîðìè, ó ÷îëîâ³ê³â ñåðåäí³é ïîêàçíèê æèðîâîãî êîìïî-
íåíòó ò³ëà ñêëàâ 26,5±3,2%, ùî íà 8,9% á³ëüøå â³ä íîðìè.
Â³äñîòêîâèé âì³ñò æèðó â ò³ë³ îáñòåæåíèõ áóâ ïîçèòèâíî
ïîâ’ÿçàíèé ç ²ÌÒ (r=+0,781 ð<0,0001). Â³äñîòîê ì’ÿçîâîãî
êîìïîíåíòó ó æ³íîê â ñåðåäíüîìó ñêëàâ 26,6±2,2%, ùî
â³äïîâ³äàº íîðì³, ó ÷îëîâ³ê³â öåé ïîêàçíèê ñêëàâ 33,8±3,6,
ùî òàêîæ áóëî â ìåæàõ íîðìè. Ç³ çá³ëüøåííÿì ²ÌÒ äîñòî-
â³ðíî çðîñòàâ â³äñîòîê æèðó, à â³äñîòêîâå â³äíîøåííÿ
ì’ÿç³â äî ìàñè ò³ëà äîñòîâ³ðíî çìåíøóâàëîñü (ð<0,0001).
Êèñòüîâîþ äèíàìîìåòð³ºþ âñòàíîâëåíî, ùî ñåðåäíÿ ìàê-
ñèìàëüíî äîâ³ëüíà âåëè÷èíà ñèëè ïðàâî¿ êèñò³ ñåðåä æ³íîê
ñêëàëà 31,5 êã, ùî ïî â³äíîøåííþ äî ìàñè ò³ëà ñòàíîâèëî 41 %
³ áóëî íèæ÷èì çà íàëåæíå (50-60%). Ó ñòóäåíò³â ÷îëîâ³÷î¿
ñòàò³ àíàëîã³÷í³ ïîêàçíèêè ñêëàäàëè 45,6 êã òà 53%, ùî
òàêîæ áóëî íèæ÷å çà íàëåæíó äëÿ íèõ âåëè÷èíó (70-75%).

Òàáëèöÿ 1.
 Ïðîïîðö³éí³ñòü ò³ëîáóäîâè â çàëåæíîñò³ â³ä ñîìàòîòèïó (Ì±m)
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Çà äàíèìè ïðîâåäåíî¿ ñï³ðîìåòð³¿ ìîæíà ñóäèòè, ùî
ôóíêö³îíàëüí³ ðåçåðâè ëåãåíåâîãî äèõàííÿ çíà÷íî çíè-
æåí³. Ñåðåäíÿ âåëè÷èíà ÆªË ó æ³íîê ñêëàëà 3,3±0,78 ë
(íà 21,4% ìåíøå â³ä íàëåæíî¿), ³ ñòàíîâèëà 42,85,1 ìë íà
1 êã ìàñè ò³ëà, ó ÷îëîâ³ê³â âîíà ñòàíîâèëà 4,4±0,54 ë (íà
19,8% ìåíøå â³ä íàëåæíî¿), à ñï³ââ³äíîøåííÿ ¿¿ äî ìàñè
ò³ëà (50,5±5,8 ìë/êã) òàêîæ áóëî íèæ÷èì çà íîðìàëüí³ âå-
ëè÷èíè. Âáà÷àþ÷è ö³ ôàêòè ó 123 ñòóäåíò³â áóëî ïðîàíàë³-
çîâàíî ñêëàäîâ³ ñï³ðîãðàô³÷íèõ ïîêàçíèê³â ÆªË: ðåçåðâ
âäèõó ³ âèäèõó. Àíàë³ç ïîêàçàâ, ùî ðåçåðâ âäèõó â³ä âñ³º¿
âåëè÷èíè ÆªË ñòàíîâèâ â ñåðåäíüîìó 43,7 %, â íîðì³ â³í
á³ëüøèé çà 50 %.

Ñò³éê³ñòü îðãàí³çìó äî ã³ïîêñ³¿ ïðè ïðîá³ Øòàíãå ó æ³-
íîê ñòàíîâèëà 46,3±2,7 ñ ³ 57,1±4,7 ñ ó ÷îëîâ³ê³â. Òîíîìåò-
ð³ºþ ï³ä ÷àñ ïðîáè Øòàíãå áóëî âèÿâëåíî äîñòîâ³ðíå
ï³äâèùåííÿ ÀÒ ó 53% îáñòåæåíèõ (ðd”0,001). Ïðè ïðîá³
Ìàðò³íå – Êóøåëåâñüêîãî âñòàíîâëåíî, ùî 32% ñòóäåíò³â
ç íàäì³ðíîþ âàãîþ ìàëè íîðìîòîí³÷íèé òèï ãåìîäèíà-
ì³÷íî¿ ðåàêö³¿, 38% – ã³ïåðòîí³÷íèé, 9% – äèñòîí³÷íèé òà
21% ã³ïîòîí³÷íèé. Ñåðåäíº çíà÷åííÿ ïðèðîñòó ïóëüñó
ïðè îðòîïðîá³ ñêëàäàëî 26,7±4,9 ³ ñâ³ä÷èëî ïðî ï³äâèùå-
íèé òîíóñ ñèìïàòè÷íîãî â³ää³ëó âåãåòàòèâíî¿ íåðâîâî¿
ñèñòåìè (ÂÍÑ).

Àíêåòíå âèçíà÷åííÿ ÿêîñò³ æèòòÿ ñòóäåíò³â âèÿâèëî,
ùî äëÿ îñ³á ç íàäì³ðíîþ âàãîþ õàðàêòåðíå íåçíà÷íå, àëå
äîñòîâ³ðíå çíèæåííÿ ô³çè÷íîãî ôóíêö³îíóâàííÿ íà 4%
(ð=0,001). Ðîëüîâå ôóíêö³îíóâàííÿ îáóìîâëåíå ô³çè÷-
íèì ñòàíîì áóëî çíèæåíî ó îñ³á ç íàäì³ðíîþ âàãîþ íà 11 %
(ð=0,0001). Ïñèõîëîã³÷íèé êîìïîíåíò çäîðîâ’ÿ íà 6%
íèæ÷å ó îñ³á ç íàäì³ðíîþ âàãîþ (ð=0,001). Ïîêàçíèê æèò-
òºâî¿ àêòèâíîñò³ ³ ñîö³àëüíîãî ôóíêö³îíóâàííÿ áóâ çíè-
æåíèì ñåðåä äîñë³äæóâàíèõ òà íå áóâ ïîâ’ÿçàíèé ç íàä-
ì³ðíîþ âàãîþ. Íàäì³ðíà âàãà äîñòîâ³ðíî (ð=0,0001)
âïëèâàëà íà ïîêàçíèê çàãàëüíîãî çäîðîâ’ÿ ³ òàê³ îñîáè
ââàæàëè ñåáå á³ëüø õâîðîáëèâèìè ³ ÷àñò³øå ìàëè ïåñè-
ì³ñòè÷íèé íàñòð³é.

Â³äïîâ³äü íà ïåðøå ïèòàííÿ àíêåòè “ßê áè Âè â ö³ëîìó
îö³íèëè ñòàí Âàøîãî çäîðîâ’ÿ çàðàç?” áóëà â á³ëüøîñò³
(61,5%) “äîáðå”, ò³ëüêè 5,2% – “â³äì³ííå”, 14,1% ââàæàëè
éîãî “äóæå äîáðèì”, 17,5%– “ïîñåðåäí³ì” ³ 1,7% – “ïîãà-
íèì”. Ïðè äåòàëüíîìó àíàë³ç³ âçàºìîçâ’ÿçêó îñíîâíèõ ïî-
êàçíèê³â ô³çè÷íî¿ ï³äãîòîâëåíîñò³ ³ ñóá’ºêòèâíî¿ îö³íêè

çäîðîâ’ÿ “çàðàç” (òàáë. 2) áóëî âñòàíîâëåíî, ùî ñòðóêòóð-
íèé ¿¿ ôóíäàìåíò çà âåëè÷èíîþ ²ÌÒ ñóòòºâî íå âïëèâàâ íà
ÿê³ñòü æèòòÿ îïèòàíèõ ñòóäåíò³â à ðîçá³æíîñò³ ì³æ ãðóïàìè
ïîð³âíÿííÿ çà ñóá’ºêòèâíîþ îö³íêîþ ñâîãî çäîðîâ’ÿ íå
ïåðåâèùèëè 1,6 êã ì2, (Ð>0,05).

Ôóíêö³îíàëüíèé ïîòåíö³àë ô³çè÷íî¿ ï³äãîòîâëåíîñò³
îïèòàíèõ ñòóäåíò³â çà âåëè÷èíîþ ïóëüñîâî¿ âàðòîñò³ ñòàí-
äàðòíî¿ ðîáîòè (Ðs/Âò), ÿê ñâ³ä÷àòü äàí³ ò³º¿ æ òàáëèö³, çíè-
æóâàâñÿ ïî ì³ð³ ïîã³ðøåííÿ ñóá’ºêòèâíî¿ îö³íêè ñâîãî
çäîðîâ’ÿ íà ÷àñ îïèòóâàííÿ. Òàê, ó òèõ ñòóäåíò³â, ÿê³ â³äïî-
â³ëè íà ïåðøå ïèòàííÿ àíêåòè, ùî ñòàí ¿õ çäîðîâ’ÿ
“â³äì³ííèé”, “äóæå äîáðèé” ³ “äîáðèé” ðîçá³æíîñò³ öüî-
ãî ïîêàçíèêà ñêëàëè íå á³ëüøå 0,13 óä/Âò ³ íå äîñÿãëè ñòà-
òèñòè÷íî¿ äîñòîâ³ðíîñò³ (Ð>0,05), îäíàê ó ñòóäåíò³â, ÿê³ íà
öå ïèòàííÿ â³äïîâ³ëè – “ïîñåðåäí³é” ³ “ïîãàíèé” ïóëüñîâà
âàðò³ñòü 1 Âò ðîáîòè áóëà çíà÷íî á³ëüøîþ, í³æ â ïåðøèõ
òðüîõ ãðóïàõ – íà 0,36-0,23 óä/Âò (Ð<0,01).

Â³äïîâ³äàþ÷è íà äðóãå ïèòàííÿ îïèòóâà÷à ÿêîñò³ æèò-
òÿ “ßê áè Âè îö³íèëè ñâîº çäîðîâ’ÿ çàðàç ó ïîð³âíÿíí³ ç
òèì, ùî áóëî ð³ê òîìó?” á³ëüø³ñòü ñòóäåíò³â (62,2 %)
â³äïîâ³ëî: “ïðèáëèçíî òàê ñàìî”, “çíà÷íî êðàùå” – 4,2%,
“äåùî êðàùå” – 18,2%, “äåùî ã³ðøå” -13,7 % ³ “çíà÷íî
ã³ðøå” – ëèøå 1,7% îïèòàíèõ. Äåòàëüíèé àíàë³ç çàëåæ-
íîñò³ ñóá’ºêòèâíî¿ îö³íêè ñâîãî çäîðîâ’ÿ “çàðàç” â ïî-
ð³âíÿíí³ ç ìèíóëèì ðîêîì â³ä ¿õ ô³çè÷íî¿ ï³äãîòîâëåíîñò³
(òàáë. 3) ïîêàçàâ, ùî ó îáñòåæåíèõ ïåðøèõ 4-õ ãðóï(çà
áàëüíîþ îö³íêîþ) ñòðóêòóðíèé ôóíäàìåíò ô³çè÷íî¿
ï³äãîòîâëåíîñò³ çà âåëè÷èíîþ ²ÌÒ â ñåðåäíüîìó ïðàê-
òè÷íî íå â³äð³çíÿâñÿ (Ð>0,05), à ó ñòóäåíò³â 5-¿ ãðóïè, ÿê³
â³äì³÷àëè çíà÷íå ïîã³ðøåííÿ ñâîãî çäîðîâ’ÿ, öåé ïîêàç-
íèê áóâ ñóòòºâîãî á³ëüøèì, í³æ â ïåðøèõ 4 ãðóïàõ ïî-
ð³âíÿííÿ (Ð<0,05), òîáòî â òèõ, ÿê³ ÷àñò³øå â³äì³÷àëè çíà÷-
íå ïîã³ðøåííÿ ñâîãî ñòàíó çäîðîâ’ÿ “çàðàç” â ïîð³âíÿíí³
ç òèì, ÿêå áóëî ð³ê òîìó. Îäíî÷àñíî ñë³ä â³äì³òèòè, ùî ó
öèõ æå îáñòåæåíèõ ôóíêö³îíàëüí³ ïîòåíö³àëè ô³çè÷íî¿
ï³äãîòîâëåíîñò³ çà âåëè÷èíîþ ïóëüñîâî¿ âàðòîñò³ ñòàíäàðò-
íî¿ ðîáîòè, õî÷à ³ áóëè íèçüêèìè, ïðîòå âèùèìè, í³æ â
³íøèõ ãðóïàõ. Ó ïîð³âíÿíí³ ç 3-þ ãðóïîþ ðîçá³æíîñò³
íàâ³òü äîñÿãëè ð³âíÿ ñòàòèñòè÷íî¿ äîñòîâ³ðíîñò³ (Ð<0,01),
òîáòî ñóá’ºêòèâíà ñàìîîö³íêà â äàíîìó âèïàäêó íå â³äïî-
â³äàëà ðåçóëüòàòàì îá’ºêòèâíî¿ îö³íêè ôóíêö³îíàëüíèõ
ïîòåíö³àë³â îïèòàíèõ ñòóäåíò³â

 Òàáëèöÿ 3.
Ô³çè÷íà ï³äãîòîâëåí³ñòü òà ñóá’ºêòèâíà îö³íêà ñâîãî çäîðîâ’ÿ “çàðàç” ó ïîð³âíÿíí³ ç ìèíóëèì ðîêîì, (Ì±m)

 Òàáëèöÿ 2.
Ô³çè÷íà ï³äãîòîâëåí³ñòü ³ ñóá’ºêòèâíà îö³íêà ñâîãî çäîðîâ’ÿ íà ÷àñ îïèòóâàííÿ “çàðàç” (Ì±m)
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Âèñíîâêè.
1. Ìàñà ò³ëà á³ëüøîñò³ ñòóäåíòñüêî¿ ìîëîä³ (72 %) áóëà

ïðîïîðö³éíà çðîñòó. Çðîñòàííÿ ìàñè ò³ëà ñóòòºâî çàëåæà-
ëî â³ä ñîìàòîòèïó ³ îáóìîâëþâàëîñü ïåðåâàæíî
çá³ëüøåííÿì æèðîâîãî êîìïîíåíòó.

2. Ïðîïîðö³éí³ñòü ò³ëîáóäîâè çà âåëè÷èíîþ â³äíîøåí-
íÿ îáõâàòó òàë³¿ äî îáõâàòó ñòåãîí, çà âèêëþ÷åííÿì ã³ïåð-
ñòåí³ê³â ÷îëîâ³÷î¿ ñòàò³, ó á³ëüøîñò³ ñòóäåíò³â íå ïåðåâè-
ùóâàëà ìåæ³ áåçïå÷íîñò³ äëÿ ¿õ ïîäàëüøîãî çäîðîâ’ÿ.

3. Ó ïåðåâàæíî¿ á³ëüøîñò³ îáñòåæåíèõ ñòóäåíò³â âèÿâ-
ëåíà ì’ÿçîâà ñëàáê³ñòü, ñèìïàòèêîòîí³ÿ (67%), çíèæåíà
ñò³éê³ñòü îðãàí³çìó äî ã³ïîêñ³¿, ÷àñòî âèÿâëÿëàñÿ ã³ïåðòîí³÷íà
ðåàêö³ÿ íà ïðîáó Øòàíãå (ó 22 %) ³ íà ïðîáó ç ÄÔÍ (ó 38 %).

4. Ó 75,9% ñòóäåíò³â ÷îëîâ³÷î¿ ³ 71,7% æ³íî÷î¿ ñòàò³ çíè-
æåíà ôóíêö³ÿ çîâí³øíüîãî äèõàííÿ çà ðàõóíîê ïîçàëåãå-
íåâèõ ÷èííèê³â – ñëàáê³ñòü äèõàëüíèõ ì’ÿç³â ³ çíèæåííÿ
ðóõëèâîñò³ õðåáòà, ãðóäíî¿ êë³òêè ³ ÷åðåâà.

5.  Ìîëîäü ç íàäì³ðíîþ âàãîþ ìàº äîñòîâ³ðíî íèæ÷³
ïîêàçíèêè ô³çè÷íîãî òà ïñèõîëîã³÷íîãî êîìïîíåíòó çäî-
ðîâ’ÿ ³ öå çíèæóº ¿õ ÿê³ñòü æèòòÿ.

6. Íà ñàìîîö³íêó ñâîãî çäîðîâ’ÿ á³ëüøèé âïëèâ ìàþòü
ïîêàçíèêè ôóíêö³îíàëüíîãî ïîòåíö³àëó ô³çè÷íî¿ ï³äãî-
òîâëåíîñò³, í³æ ïîêàçíèêè ¿¿ ñòðóêòóðíîãî ôóíäàìåíòó.

7. Äëÿ ïîêðàùåííÿ ÿêîñò³ æèòòÿ ³ ôîðìóâàííÿ ìîòè-
âàö³¿ äî ñàìîêîðåêö³¿ ô³çè÷íî¿ ï³äãîòîâëåíîñò³ íåîáõ³äíà
ñâîº÷àñíà ä³àãíîñòèêà òà ÷³òêå óÿâëåííÿ ñàìèõ ñòóäåíò³â
ïðî òå, ùî ñàìå ñë³ä ðîáèòè â ¿¿ êîðåêö³¿.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð Ñâ³íö³öüêèé À.Ñ.
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 Îâäèé Ì.À., Êîðøàê Â.Ì., Êîñòþ÷åíêî Å.Â.,
Ñîëîìàõà Ê.Í., Ïåðåïåëèöÿ Ì.È.
Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Ðåçþìå. Ñðåäè ïðè÷èí, óõóäøàþùèõ ôèçè÷åñêóþ
ïîäãîòîâëåííîñòü è êà÷åñòâî æèçíè ñòóäåí÷åñêîé ìî-
ëîäåæè, ïðèñòàëüíîãî âíèìàíèÿ ñåãîäíÿ çàñëóæèâàþò:
íåäîñòàòîê çíàíèé â ïðîáëåìàõ ðàñïîçíàâàíèÿ è ïðåä-
ñêàçàíèÿ ðèñêîâ äëÿ çäîðîâüÿ, ìàëîïîäâèæíûé è íå-
çäîðîâûé îáðàç æèçíè. Èçó÷åíà ôèçè÷åñêàÿ ïîäãîòîâ-
ëåííîñòü è êà÷åñòâî æèçíè ñòóäåí÷åñêîé ìîëîäåæè.
Óñòàíîâëåíî, ÷òî ñòðóêòóðíûé ôóíäàìåíò ôèçè÷åñêîé
ïîäãîòîâëåííîñòè ñîîòâåòñòâóåò ñðåäíåìó óðîâíþ, ôóí-
êöèîíàëüíûé ïîòåíöèàë – íèæå ñðåäíåãî è òðåáóåò ìî-
òèâàöèè äëÿ ñàìîêîððåêöèè. Ñòóäåíòû ñ èçáûòî÷íîé
ìàññîé òåëà èìåþò ñóùåñòâåííî ìåíüøèå ïîêàçàòåëè
ôèçè÷åñêîãî è ïñèõè÷åñêîãî êîìïîíåíòà çäîðîâüÿ è ýòî
ñíèæàåò êà÷åñòâî èõ æèçíè.

Êëþ÷åâûå ñëîâà: ôèçè÷åñêàÿ ïîäãîòîâëåííîñòü,
êà÷åñòâî æèçíè, ñòóäåí÷åñêàÿ ìîëîäåæü.

FITNESS AND QUALITY OF LIFE OF STUDENTS
IN DEPENDING ON BODY WEIGHT

M.A. Ovdii, V.M. Korshak, E.V. Kostuchenko,
K.N. Solomaha, M.². Perepelyts³a
 Bogomolets National Medical University,
Kyiv, Ukraine

Summary. Things that can impair physical fitness and
quality of life of students, deserve attention today: physical
inactivity, unhealthy lifestyle, lack of knowledge of the
problems of recognition and prediction of health risks.
Studied physical fitness and quality of life for students.
Established that the structural foundation of physical
fitness an average level, functional capacity – below
average and needs motivation for self-correction. Students
who are overweight have a significantly smaller share of
their physical and mental health component and this
reduces their quality of life.

Key words: ðhysical fitness, quality of life, students.
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Âñòóï. Íàéïîøèðåí³øèì íå³íôåêö³éíèì çàõâîðþ-
âàííÿì ñó÷àñíîñò³ º öóêðîâèé ä³àáåò (ÖÄ). Ñîö³àëüíèìè
íàñë³äêàìè íå³íôåêö³éíèõ õâîðîá º òå, ùî 82% âèïàäê³â
óñ³õ ñìåðòåé â Óêðà¿í³ çóìîâëåí³ ñàìå íèìè [1]. Ê³ëüê³ñòü
õâîðèõ íà ä³àáåò ïîäâîþºòüñÿ ùî 20 ðîê³â òà äî 2035 ðîêó
ïðîãíîçóºòüñÿ çðîñòàííÿ ÷èñëà õâîðèõ íà ä³àáåò ó ªâðî-
ïåéñüêîìó ðåã³îí³ íà 23% ïîð³âíÿíî ³ç 2013 ðîêîì [2, 3].
Çà ðåçóëüòàòàìè åï³äåì³îëîã³÷íèõ äîñë³äæåíü, ðåàëüíà
ê³ëüê³ñòü õâîðèõ íà öóêðîâèé ä³àáåò 2 òèïó (ÖÄ2) ó
á³ëüøîñò³ êðà¿í º á³ëüøîþ â³ä ïîêàçíèê³â îô³ö³éíî¿ ñòàòè-
ñòèêè. Íà Ôîðóì³ “Ïàðëàìåíòñüê³ ë³äåðè ó áîðîòüá³ ç ä³à-
áåòîì”, ùî â³äáóâñÿ ó ì. Ìåëüáóðí³ (Àâñòðàë³ÿ), 2-6 ãðóä-
íÿ 2013 ðîêó, áóëî îçâó÷åíî, ùî 42% õâîðèõ íà ÖÄ2 íå
çíàþòü ïðî íàÿâí³ñòü ä³àáåòó ó íèõ. Îñîáëèâ³ñòü öüîãî
òèïó ä³àáåòó çâîäèòüñÿ äî òîãî, ùî çàãàëüíà ñìåðòí³ñòü ó
õâîðèõ íà ä³àáåò º 1,5-2,5 ðàçè á³ëüøîþ í³æ â îñ³á áåç ä³à-
áåòó. Íàäòî çðîñòàº ñìåðòí³ñòü â³ä ñåðöåâî-ñóäèííèõ
ïîä³é ÿêà º ó 2-4 ðàçè á³ëüøîþ àí³æ â ïîïóëÿö³¿ â ö³ëîìó,
ñìåðòí³ñòü â³ä ³íñóëüò ìîçêó º á³ëüøîþ ó 4-5 ðàç³â [4, 5]. Çà
äàíèìè àíàë³çó òðèâàëèõ ñïîñòåðåæåíü ä³àáåò ñàì ïî ñîá³
çìåíøóº òðèâàë³ñòü æèòòÿ ïàö³ºíò³â. Âñòàíîâëåíî òàêîæ,
ùî ó õâîðèõ íà ä³àáåò çá³ëüøóºòüñÿ ðèçèê ïåðåä÷àñíî¿
ñìåðò³ â³ä ³íøèõ, íå îáóìîâëåíèõ ñåðöåâî-ñóäèííîþ ïà-
òîëîã³ºþ, ïðè÷èí, çîêðåìà: â³ä îíêîëîã³÷íèõ çàõâîðþ-
âàíü, õâîðîá íèðîê, ïå÷³íêè, îáñòðóêòèâíèõ õâîðîá
ëåãåíü, ïíåâìîí³é, ³íôåêö³éíèõ çàõâîðþâàíü, íåâðîëîã³÷-
íèõ ïîðóøåíü òà ïñèõ³÷íèõ ðîçëàä³â. Ðèçèê ñìåðò³ â³ä óñ³õ
ïðè÷èí, ñóäèííèõ òà íåñóäèííèõ, çðîñòàº ç³ çá³ëüøåííÿì
ãë³êåì³¿ íàòùå ïîíàä 5,5 ììîëü/ë. Ã³ïåðãë³êåì³ÿ ñàìà ïî
ñîá³ âèñòóïàº ÷èííèêîì çìåíøåííÿ òðèâàëîñò³ æèòòÿ. Ó
õâîðèõ íà ä³àáåò ÷îëîâ³ê³â â³êó 40, 50 òà 60 ðîê³â çà â³äñóò-
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Êëþ÷îâ³ ñëîâà: ãë³êîâàíèé ãåìîãëîá³í, öóêðîâèé ä³àáåò 2 òèïó, ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ.

íîñò³ ñóäèííèõ óñêëàäíåíü òðèâàë³ñòü æèòòÿ º ìåíøîþ íà
6,3; 5,8 òà 4,5 ðîê³â ïîð³âíÿíî ³ç ¿õ ðîâåñíèêàìè áåç öóêðî-
âîãî ä³àáåòó. Ó æ³íîê àíàëîã³÷íèõ â³êîâèõ ãðóï âêîðî÷åí-
íÿ æèòòÿ áóäå íà 6,8; 6,4 òà 5,4 ðîêó â³äïîâ³äíî [1, 6, 7]. ÖÄ2
òà ñåðöåâî-ñóäèííà ïàòîëîã³ÿ ìàþòü çíà÷í³ ñï³ëüí³ ïàòî-
ô³ç³îëîã³÷í³ ìåõàí³çìè ðîçâèòêó óøêîäæåíü. Äî íèõ íàëå-
æàòü: äèñë³ï³äåì³ÿ, àðòåð³àëüíà ã³ïåðòåíç³ÿ, íàäì³ðíà
ìàñà ò³ëà, â³ê. Êîëè íà òë³ âæå ³ñíóþ÷èõ ñåðöåâî-ñóäèííèõ
óðàæåíü âèíèêàº ÖÄ, òî íà çìåíøåííÿ òðèâàëîñò³ æèòòÿ,
çá³ëüøåííÿ ÷èñëà íåïîâíîñïðàâíèõ ãðîìàäÿí ñóòòºâî
âïëèâàº ã³ïåðãë³êåì³ÿ. Îñîáëèâ³ñòþ ðîçâèòêó ã³ïåðãë³-
êåì³¿ çà ÖÄ2 º ¿¿ ïîñòóïîâ³ñòü. Âàæëèâî ñâîº÷àñíî âèÿâëÿ-
òè åï³çîäè÷íó ã³ïåðãë³êåì³þ íà åòàï³ ïåðåää³àáåòó. Ðåçóëü-
òàòè åï³äåì³îëîã³÷íèõ äîñë³äæåíü áåççàïåðå÷íî äîâåëè,
ùî çì³íè æèòòºâîãî óñòðîþ – çá³ëüøåííÿ ô³çè÷íî¿ àêòèâ-
íîñò³, âïîðÿäêóâàííÿ õàð÷óâàííÿ, ñïðèÿþòü çìåíøåííþ
â³ðîã³äíîñò³ âèíèêíåííÿ ÖÄ2 â îñ³á ³ç ïåðåää³àáåòîì [8].
Ïî÷àòêîâ³ ïîðóøåííÿ âóãëåâîäíîãî îáì³íó íåâïèííî
ïðîãðåñóþòü äî ÖÄ2. Ìîæëèâ³ñòü âïëèâó íà ïî÷àòêîâ³
ïîðóøåííÿ âóãëåâîäíîãî îáì³íó, çäàòí³ñòü ïðèïèíèòè ¿õ
ïðîãðåñóâàííÿ, ñòàâèòü ïðîáëåìó ðàííüî¿ ä³àãíîñòèêè
öèõ ïîðóøåíü ÿê âàæëèâèé ïðîô³ëàêòè÷íèé çàõ³ä ùîäî
ÖÄ2 òà âòîðèííî¿ ïðîô³ëàêòèêè ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü (ÑÑÇ). Âîíè ïîñ³äàþòü ïåðøå ì³ñöå â ñòðóêòóð³
çàõâîðþâàíîñò³ ñóñï³ëüñòâà òà ñòàþòü ïðè÷èíîþ òðèâàëî¿
íåïðàöåçäàòíîñò³, ³íâàë³äíîñò³, ñìåðòíîñò³ îñ³á ð³çíîãî
â³êó. Áåççàïåðå÷íî äîêàçàíî ïðî ò³ñíèé çâ’ÿçîê ã³ïåðãë³-
êåì³¿ òà ì³êðîñóäèííèõ óøêîäæåíü: íåôðîïàò³ÿ, ðåòèíî-
ïàò³ÿ. íåâðîïàò³ÿ. Îòæå, ïðîãðåñóâàííÿ ñåðöåâî-ñóäèí-
íîãî ðèçèêó â³äáóâàºòüñÿ íà òë³ ã³ïåðãë³êåì³¿. Ùîð³÷íå
çìåíøåííÿ ñìåðòíîñò³ â³ä ÑÑÇ, ÿêå ñïîñòåð³ãàºòüñÿ â çà-
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ãàëüí³é ïîïóëÿö³¿ âïðîäîâæ îñòàíí³õ 30-òè ðîê³â, ïðàêòè÷-
íî â³äñóòíº â ïîïóëÿö³¿ õâîðèõ íà ÖÄ. Ó íàóêîâ³é ë³òåðà-
òóð³ ç’ÿâèâñÿ òåðì³í “ä³àáåòè÷í³ ÑÑÇ”, ÿê³ âì³ùóþòü ³øåì-
³÷íó õâîðîáó ñåðöÿ, àðòåð³àëüíó ã³ïåðòåíç³þ, ñåðöåâó
íåäîñòàòí³ñòü, öåðåáðî-âàñêóëÿðí³ çàõâîðþâàííÿ, ïàòîëî-
ã³þ ïåðèôåðè÷íèõ ñóäèí, ó ïàòîãåíåç³ êîòðèõ áåðóòü
ó÷àñòü ñóäèíí³ óñêëàäíåííÿ ÖÄ. Âòîðèííà ïðîô³ëàêòèêà
ÑÑÇ ó õâîðèõ íà ÖÄ2 ïîâèííà çîñåðåäæóâàòèñü íà ðàí-
íüîìó âèÿâëåíí³ õâîðèõ íà ÖÄ2 [9, 10, 11].

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Ó äàí³é ïóáë³êàö³¿
àíàë³çóþòüñÿ ðåçóëüòàòè ñêðèí³íãó ïîðóøåíü âóãëåâîä-
íîãî îáì³íó âèçíà÷åííÿì êîíöåíòðàö³¿ ãë³êîâàíîãî ãåìîã-
ëîá³íó (HbA1c). Äîñë³äæåííÿì áóëè îõîïëåí³ âñ³ ðåã³îíè
êðà¿íè: Öåíòð, Ï³âí³÷, Ï³âäåíü, Çàõ³ä òà Ñõ³ä Óêðà¿íè. Íà îá-
ñòåæåííÿ çàïðîøóâàëèñü âñ³ îõî÷³ áåç îáìåæåíü. Îñê³ëüêè
âèçíà÷åííÿ êîíöåíòðàö³¿ HbA1c íå çàëåæèòü â³ä ÷àñó
äîáè òà âæèâàííÿ ¿æ³, êîæåí áàæàþ÷èé ì³ã áóòè îáñòåæå-
íèì ó çðó÷íèé äëÿ íüîãî ÷àñ. Ïåðåä îáñòåæåííÿì çàïîâ-
íþâàëàñü àíêåòà ó ÿê³é âêàçóâàëîñü ïð³çâèùå, ³ì’ÿ, â³ê òà
íåîáõ³äíî áóëî â³äïîâ³ñòè íà ïèòàííÿ ÷è õâîð³º ëþäèíà íà
ä³àáåò ÷è í³. HbA1c âèçíà÷àëè ó ñïåö³àë³çîâàíèõ ñåðòèô³-
êîâàíèõ ëàáîðàòîðíèõ öåíòðàõ (“Ñ³íåâî”) ³ìóíîòóðáî-
ìåòðè÷íèì ìåòîäîì íà àíàë³çàòîð³ Cobas 6000 (ñ 501 ìî-
äóëü), âèêîðèñòîâóþ÷è òåñò-ñèñòåìè: Roche Diagnostics
(Øâåéöàð³ÿ). Ïîêàçíèê HbA1c äî 6% ââàæàâñÿ ïîêàçíè-
êîì íîðìè, 6,1-6,4% – âëàñòèâèé ïåðåää³àáåòó, ïîíàä 6,5% –
âëàñòèâèé öóêðîâîìó ä³àáåòó. Ñòàòèñòè÷íó îáðîáêó ðå-

çóëüòàò³â äîñë³äæåííÿ âèêîíóâàëè ç âèêîðèñòàííÿì ìå-
òîä³â âàð³àö³éíî¿ ñòàòèñòè÷íî¿ îáðîáêè äàíèõ òà ìîäåëþ-
âàííÿ âçàºìîçâ’ÿçêó ì³æ ïîêàçíèêàìè [12].

Ðåçóëüòàòè äîñë³äæåííÿ òà îáãîâîðåííÿ ¿õ.
Ê³ëüê³ñòü îáñòåæåíèõ, ð³âåíü ãë³êîâàíîãî ãåìîãëîá³íó

ó íèõ íàâîäèìî ó òàáëèö³ 1.
ßê âèäíî ³ç íàâåäåíèõ ó òàáë. 1 ðåçóëüòàò³â, ïîðóøåííÿ

âóãëåâîäíîãî îáì³íó ï³ä ÷àñ ñêðèí³íãó ÷àñò³øå âèÿâëåí³
ó æ³íîê ïîð³âíÿíî ç ÷îëîâ³êàìè, 48% òà 23% â³äïîâ³äíî.

Ñåðåäí³ ïîêàçíèêè ÍbA1ñ âèÿâëåí³ ï³ä÷àñ ñêðèí³íãó
íàâåäåí³ ó òàáë. 2.

Ñï³ââ³äíîøåííÿ ïîêàçíèê³â ÍbA1ñ, ÿê³ â³äïîâ³äàþòü
ðåôåðåíòíèì âåëè÷èíàì òà ³ç ïîíàäíîðìîâèìè ïîêàç-
íèêàìè íàâåäåí³ òàáë. 3.

Íàéá³ëüøà ê³ëüê³ñòü îáñòåæåíèõ ð³âåíü ÍbA1ñ, ÿêèõ â
íîðì³ ó â³êîâ³é ãðóï³ – äî 45 ðîê³â (43,6%), à íàéíèæ÷à –
76 ðîê³â ³ á³ëüøå (3,7%). Íàéá³ëüøà ê³ëüê³ñòü îáñòåæåíèõ
ð³âåíü ÍbA1ñ, ÿêèõ â âèùå íîðìè ó â³êîâ³é ãðóï³ – 46-65
ðîê³â (49,9%), à íàéíèæ÷à – 76 ðîê³â ³ á³ëüøå (5,0%). Çà
äîïîìîãîþ ROC àíàë³çó âäàëîñÿ ç’ÿñóâàòè, ùî âàãîìå
ï³äâèùåííÿ ð³âíÿ ãë³êîâàíîãî ãåìîãëîá³íó ñïîñòåð³ãàºòü-
ñÿ ó ëþäåé ç 59 ðîê³â. Àíàë³ç ñòàòèñòè÷íî çíà÷èìèõ ÷èí-
íèê³â ðèçèêó, ïîêàçàâ, ùî íàéá³ëüø âïëèâîâèìè ç íèõ
â³äíîñíî éìîâ³ðíîñò³ âèíèêíåííÿ öóêðîâîãî ä³àáåòó ó
íàñåëåííÿ º â³ê òà ñòàòü.

Êîíöåíòðàö³ÿ HbAlc ÷³òêî âïëèâàº íà ðîçâèòîê ìàê-
ðîñóäèííèõ óñêëàäíåíü ä³àáåòó, òà ðîçãëÿäàºòüñÿ ×Ð ÑÑÇ

Òàáëèöÿ 1.
Ïîêàçíèêè ãë³êîâàíîãî ãåìîãëîá³íó çàëåæíî â³ä ñòàò³ îáñòåæåíèõ

Òàáëèöÿ 2.
Ñåðåäí³ ïîêàçíèêè ÍbA1ñ

Òàáëèöÿ 3.
Ïîêàçíèêè ÍbA1ñ çàëåæíî â³ä â³êó îáñòåæåíèõ
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äëÿ õâîðèõ íà ÖÄ 1 òèïó [13,14.]. Äëÿ ÖÄ2 â³äñóòí³ îá´ðóí-
òîâàí³ äîêàçè, îòðèìàí³ ïåðåâàæàþ÷å ó ðàíäîì³çîâàíèõ
äîñë³äæåííÿõ, ùî ³íòåíñèô³êîâàíå ë³êóâàííÿ õâîðèõ íà
ÖÄ çìåíøóº ñåðöåâî-ñóäèííó ïàòîëîã³þ ÷è ñåðöåâî-ñó-
äèííó ñìåðòí³ñòü. Òà ó òàêîìó ́ ðóíòîâíîìó äîñë³äæåíí³
ÿê UKPDS âñòàíîâëåíî, ùî ³íòåíñèâíå ë³êóâàííÿ ÖÄ2 ìàº
äîáð³ â³ääàëåíí³ íàñë³äêè ó äîâãîòðèâàë³é ïåðñïåêòèâ³.
Áóëî çíàéäåíî, ùî ÷åðåç 10 ðîê³â íà 15% çìåíøóºòüñÿ
ðèçèê äëÿ ³íôàðêòó ì³îêàðäà òà 13% çìåíøåííÿ ðèçèêó
çàãàëüíî¿ ñìåðòíîñò³ ó ³íòåíñèâíî ë³êîâàíèõ ïàö³ºíò³â
âïðîäîâæ 10 ðîê³â ïîð³âíÿíî ç ïàö³ºíòàìè ç³ çâè÷àéíîþ
òåðàï³ºþ. Îñòàíí³ îáñåðâàö³éíå äîñë³äæåííÿ 22 135
ïàö³ºíò³â ç öóêðîâèì ä³àáåòîì 2 òèïó ïðîòÿãîì 5 ðîê³â ç³
Øâåäñüêîãî íàö³îíàëüíîãî ðåã³ñòðó ä³àáåòó (NDR) âèÿâè-
ëî çíèæåííÿ íà 20% ðèçèêó äëÿ ³øåì³÷íî¿ õâîðîáè ñåðöÿ
³ íà 16% äëÿ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ïðè ïî-
ð³âíÿíí³ ïàö³ºíò³â ç öóêðîâèì ä³àáåòîì 2 òèïó ç áàçîâèì
ïîêàçíèêîì HbAlc (6,5%) ïðîòè ñåðåäíüîãî (7,5%) [15,16].

Ðèçèê ñåðöåâî-ñóäèííèõ çàõâîðþâàíü çðîñòàº, êîëè
HbAlc ïåðåâèùóº 7,0%. Àíàë³ç ïîêàçàâ, ùî çíèæåííÿ
HbAlc íà 0,9% â ñåðåäíüîìó ïðîòÿãîì 5 ðîê³â ó ïîäàëü-
øîìó ïðèçâåëî äî çíèæåííÿ íà 17% íåôàòàëüíèõ ²Ì ³ íà
15% – çíèæåííÿ êîðîíàðíèõ ïîä³é, àëå áåç ³ñòîòíîãî
âïëèâó íà ¿õ ïåðåá³ã àáî çàãàëüíó ñìåðòí³ñòü [17,18,19].

Ó íàøîìó äîñë³äæåíí³ ñåðåäí³ ïîêàçíèêè HbAlc ïå-
ðåâèùóâàëè 8%. Ïîºäíàííÿ ã³ïåðãë³êåì³¿ ç äèñë³ï³äåì³ºþ
òà ÀÃ ìîæå ñëóãóâàòè ïðèñêîðåííþ ðîçâèòêó ÑÑÇ ó öèõ
ïàö³ºíò³â. Ñêðèí³íãîâ³ îáñòåæåííÿ ç äîñë³äæåííÿ HbAlc
äîçâîëÿþòü ñâîº÷àñíî ä³àãíîñòóâàòè áåç ñèìïòîìó ã³ïåð-
ãë³êåì³þ òà ÖÄ2. Çì³íè ó æèòòºâîìó óñòðî¿ ïàö³ºíò³â ó
âèïàäêó ïåðåää³àáåòó òà ³íòåíñèô³êîâàíå ë³êóâàííÿ ÖÄ2
ìîæóòü ðîçãëÿäàòèñü ï³ä´ðóíòÿì âòîðèííî¿ ïðî-
ô³ëàêòèêè ÑÑÇ.
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Ïðèñòóïþê Ë.À.
Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Öåëü ðàáîòû. Îïðåäåëèòü ðàñïðîñòðàíåííîñòü íà-
ðóøåíèé óãëåâîäíîãî îáìåíà ïðè àêòèâíîì îáñëåäîâà-
íèè íàñåëåíèÿ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Êîãîðòíîå îá-
ñëåäîâàíèå 1148 ÷åëîâåê îïðåäåëåíèåì ãëèêèðîâàí-
íîãî ãåìîãëîáèíà.

Ðåçóëüòàòû èññëåäîâàíèÿ. Âûÿâëåíî óâåëè÷åíèå
âûøå íîðìû HbAlc ó 23% ìóæ÷èí è 48% æåíùèí ïðî-
øåäøèõ òåñòèðîâàíèå.

Âûâîäû.
1. Ñêðèíèíã íàðóøåíèé óãëåâîäíîãî îáìåíà îïðå-

äåëåíèåì HbAlc âûÿâëÿåò óâåëè÷åíèå âûøå íîðìû
HbAlc ó 23% ìóæ÷èí è 48% æåíùèí ïðîøåäøèõ òåñòèðî-
âàíèå.

2. Íàèáîëüøåå êîëè÷åñòâî ëþäåé ñ ïîâûøåííûì
óðîâíåì HbAlc íàáëþäàåòñÿ ó âîçðàñòíîé ãðóïïû ïîñëå
59 ëåò.

3. Àêòèâíîå âûÿâëåíèå íàðóøåíèé óãëåâîäíîãî îá-
ìåíà îïðåäåëåíèåì HbAlc äàåò âîçìîæíîñòü èçìåíèòü
îáðàç æèçíè ïàöèåíòîâ è íà÷àòü ëå÷åíèå íåäèàãíîñòè-
ðîâàííîãî äèàáåòà 2 òèïà ÷åì ïðèóìåíüøèòü íåãàòèâ-
íîå âëèÿíèå ãèïåðãëèêåìèè è ðàçâèòèå ñåðäå÷íî-ñîñó-
äèñòîé ïàòîëîãèè.

Êëþ÷åâûå ñëîâà: ãëèêèðîâàííûé ãåìîãëîáèí,
ñàõàðíûé äèàáåò 2 òèïà, ñåðäå÷íî-ñîñóäèñòûå çàáîëå-
âàíèÿ.

GLYCOSYLATED HEMOGLOBIN AS A RISK
ASSESSMENT OF THE CARDIOVASCULAR

LESIONS IN PATIENTS WITH TYPE 2 DIABETES
MELLITUS

L.O. Prystupiuk
Bogomolets National Medical University, Kyiv, Ukraine

Objective. Determine the prevalence of disorders of
carbohydrate metabolism in study of ukrainian population.

Materials and methods. The study involved 1,148
people, which was measured by glycosylated hemoglobin

The results of the study. The highest level of HbAlc
was found in 23% of males and 48% of females.

Conclusions.
1. The screening of carbohydrate metabolism

disorders by definition of HbAlc level reveals an increase
the HbAlc level in 23% of males and 48% of females of the
study cohort.

2. The greatest number of people with high HbAlc level
was observed in the age group above 59 years old.

3. Active detection of violations of carbohydrate
metabolism by definition of HbAlc level enables patients to
make change lifestyle and begin treatment of
undiagnosed type 2 diabetes mellitus, that diminish the
negative impact of hyperglycemia and the development of
cardiovascular disease.

Key words: glycated hemoglobin, type 2 diabetes
mellitus, cardiovascular disease.



74

CLINICAL MEDICINE / ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ

Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë ¹ 1 (86) • 2015

ORIGINAL ARTICLE
UDC 616.61-002-091-092

BACTERIAL CONTAMINATION OF THE INTACT KIDNEY
IN COURSE OF THE ACUTE UNILATERAL KIDNEY

INFLAMMATION IN RATS: DIFFERENT TIME FRAMES
AFTER NEPHRECTOMY ON THE AFFECTED SIDE

Markian Stepanchenko,
stepanchenko@bsmu.edu.ua

M.S. Stepanchenko1, O.S. Fedoruk1, I.P. Burdeniuk1, O.V. Blinder2, V.I. Burdeniuk3

1Bukovinian State Medical University, Chernivtsi, Ukraine
2Medved Research Center of Preventive Toxicology, Food and Chemical Safety, Chernivtsi, Ukraine
3Emergency Hospital, Chernivtsi, Ukraine

Summary. Exceptionally clinically important is clear understanding of the pathophysiological mechanisms for
localization and migration of pathologic microorganisms towards the intact kidney in course of the unilateral
inflammatory process. The study aimed to determine the intact kidney’s pathogenic species composition and
numerosity in course of rat acute unilateral kidney inflammation, different time frames after the affected organ
removal. The experiment was carried out on 54 mature nonlinear white rats Rattus Norwegicus. In all animals an
acute unilateral kidney inflammation has been modeled. For modeling of the acute unilateral kidney inflammation
in experimental rats, an E.Coli strain was used. The pathogen was previously isolated from urine in patients with the
diagnosed urinary tract infection. In order to determine the affected kidney influence on the intact organ microbial
contamination, nephrectomy on the affected side was performed on the 10th, 14th and 21st days. Bacterial
concentrations in the residual kidney tissue were determined 4, 7 and 14 days after nephrectomy. Control group
constituted animals without nephrectomy. Scores were compared to the respective ones of the intact kidney in
control group, on the same day of experiment. Reliable changes of almost all microbiologic contamination scores
were detected after removal of the affected organ. Infection of the inoculated kidney spread onto intact contralateral
organ by the hematogenous and/or lymphogenous routes and persisted there for some specific time. The nature of
the infection in the contralateral kidney changed between the 10th and 14th days after inoculation – the agent
apparently penetrated the kidney tissue and developed inflammation. Removal of the inoculated kidney timely,
before the infection of the intact organ has progressed to its invasive stage, facilitated complete elimination of the
pathogen in the contralateral kidney by the 28th day.
Key words: kidney inflammation, pyelonephritis, contralateral kidney, intact kidney, nephrectomy, bacterial
contamination, Escherichia Coli.

Introduction. Acute kidney inflammation constitutes
presence of pathogenic or opportunistic flora in the kidney
tissue as its perquisite [3, 7, 11]. Therefore, studying
qualitative and quantitative composition of microorganisms
causing the disease is of primary importance in determining
the treatment strategy [2, 4, 13]. According to the global data,
population-specific composition of etiologic microorga-
nisms is constantly changing [1]. Differences in etiologic

microflora could be found in different parts of the world too
[12]. Moreover, the composition of microflora in acute
kidney inflammation may vary even within the same country
[1, 12]. Nowadays of high interest are special features of
adaptation and behavior of pathogenic and opportunistic
flora in a single organism [8, 10]. Especially clinically
important is clear understanding of the pathophysiological
mechanisms of localization and migration of microorganisms
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towards the intact kidney (in case of unilateral process) and
other organs, as well as conditions necessary for that [15].
Formation of microbial associates under certain conditions is
ambiguous too [9]. Not clear remains the identification of the
most mutually affine microorganisms and impact of surgical
trauma on the opportunistic flora migration towards the
inflammation site [6].

Objectives. The study aimed to determine the intact
kidney’s pathogenic species composition and numerosity in
course of a rat acute unilateral kidney inflammation, different
time frames after the affected organ removal.

Materials and Methods. The experiment was carried out
on 42 mature nonlinear white rats Rattus Norwegicus. All of
those were male, aged 18-20 weeks, of 180-205g weight. In all
animals an acute unilateral kidney inflammation has been
modeled. The core group consisted of 24 rats; it has been
divided into three subgroups: I (n=12) – a nephrectomy on
the affected side was performed on the 10th day of the
experiment; II (n=8) – a nephrectomy on the affected side was
performed on the 14th day; III (n=4) – a nephrectomy on the
affected side was performed on the 21st day. Bacterial
contamination of the residual kidney was determined using
routine methods on the 14th (Ia, n=4), 21st (Ib, n=4; IIa, n=4)
and 28th days (Ic, n=4; IIb, n=4; III, n=4). The control group
consisted of 18 animals, no nephrectomy was made. The
intact kidney bacterial contamination was studied on the 14th

(C1, n=6), 21st (C2, n=6) and 28th day (C3, n=6). Routine
statistical methods were used for calculation purposes.

For modeling of the acute unilateral kidney inflammation
in experimental rats, an E. Coli strain was used. The
pathogen was previously isolated from urine in patients with
the diagnosed urinary tract infection. The strain had a
number of features letting him be easily distinguished from
other E. Coli strains (autologous) which could get into the
research material (kidney tissue) from the intestine of animals
by the hematogenous, lymphogenous or ascending routes
[5, 9]. The strain we used was lactose negative and had the
ability to grow on Simmons’ medium. Based on the
combination of other biochemical tests it was confidently
identified as E.Coli [14]. A 4.05-6.55 • 107 per 1 ml colony-
forming units (CFU) suspension was prepared. 0.1 ml per
100g rat mass was injected in kidney parenchyma
unilaterally.

Results and discussion. According to the microbiologic
data, injection of the E.Coli suspension in experimental
animals’ renal parenchyma created infectious process not

only in the inoculated kidney, but in contralateral organ too.
This happens obviously due to the spread of the inoculated
pathogen onto healthy kidney by the hematogenous and
(or) lymphogenous routes.

Removal of the affected organ 10 days after inoculation
resulted in a slight decrease in the concentration of the
pathogen in the intact kidney on the 14th day (4 days after
surgery) comparing with non-operated animals (Table 1). On
the 21st day (11 days after surgery) the difference between
operated and non-operated animals has grown, whereas on
the 28th day (14 days after surgery) almost no bacteria were
isolated from the intact kidney. The nephrectomy resulted in
the elimination of infection of the contralateral kidney. This
is quite an unexpected result, as large quantities of the
introduced E.Coli strain were identified in the contralateral
kidney tissue in non-operated rats at all days of experiment.
As a possible explanation for this we suppose a difference in
the nature of infectious process in the inoculated and intact
kidneys.

Most likely it is the microtrauma that causes immediate
development of an inflammatory process in the inoculated
kidney after injection of the etiologic strain. Other
explanations may include: local immunity of the intact
kidney, lower tissue concentrations of the pathogenic
bacteria, or gradual insemination of the contralateral organ.
For some reason an infectious agent persists in the intact
kidney without evoking definite signs of inflammation. Only
evaluation of the histological data may confirm or reject this
assumption.

After the removal of the inoculated kidney on a later term –
14 days after infection was injected – the release rate of
E.Coli strain from the contralateral kidney has decreased. 7
days after surgery (day 21) amount of pathogen in the
contralateral kidney was just slightly lower compared to the
same period in non-operated animals (Table 2). 14 days after
nephrectomy (28th day) the quantitate data of identified
bacteria in the contralateral kidney of experimental animals
showed lowering, but the variety of pathogenic strains
remained similar to that of non-operated animals. Finally, the
group of animals operated on the 21st day, showed seven
days after surgery almost no difference to the kidney
parenchymal contamination scores of those without
nephrectomy (Table 2).

This suggests that the nature of infection in the
contralateral kidney changed over time. At the beginning,
pathogen persisted in the kidney (possibly in the urine, not

Note: p value specified where applicable; n.i. – not isolated.

Table 1.
Intact kidney tissue bacterial concentrations isolated from control group (no nephrectomy)

and animals receiving nephrectomy on the affected side on the 10th day (residual kidney), lg CFU (x ± Sx)
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in the parenchyma itself) without multiplying or causing any
inflammation. Thus it was easily eliminated from the body
after the permanent source of infection removal – inoculated
kidney. Over time, a penetration of the pathogen (invasion)
in the renal tissue occured, and the inflammation developed.

In this case, the pathogen in the contralateral kidney was
not eliminated even after nephrectomy on the affected side.
Therefore, a critical milestone for the transition of persistent
infection into the invasive stage was period between 10th and
14th days after inoculation of bacteria in rats.

Conclusions
1. Infection of the inoculated kidney spread onto intact

contralateral organ by the hematogenous and/or lymphoge-
nous routes and persisted there for some specific time.

2. The nature of the infection in the contralateral kidney
changed between the 10th and 14th days after inoculation –
the agent apparently penetrated the kidney tissue and
developed inflammation.

3. Removal of the inoculated kidney timely, before the
infection of the intact organ has progressed to its invasive
stage, facilitated complete elimination of the pathogen in the
contralateral kidney by the 28th day.

Reviewer:  professor Moiseenko V.O.
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Ðåçþìå. Âèíÿòêîâå êë³í³÷íå çíà÷åííÿ ìàº ÷³òêå ðî-
çóì³ííÿ ïàòîô³ç³îëîã³÷íèõ ìåõàí³çì³â ëîêàë³çàö³¿ (íå-
ðîçïîâñþäæåííÿ) òà ì³ãðàö³¿ ì³êðîîðãàí³çì³â â ³íòàêòíó
íèðêó çà óìîâ îäíîá³÷íîãî çàïàëüíîãî ïðîöåñó. Äîñë³ä-
æåííÿ ïåðåñë³äóâàëî ìåòó âèçíà÷èòè âèäîâèé ïîïóëÿ-
ö³éíèé ñêëàä òà ê³ëüê³ñí³ õàðàêòåðèñòèêè ïàòîëîã³÷íî¿
ì³êðîá³îòè â òêàíèí³ ³íòàêòíî¿ íèðêè çà îäíîá³÷íîãî çà-
ïàëüíîãî ïðîöåñó íèðîê ó ð³çí³ òåðì³íè ï³ñëÿ âèäàëåííÿ
óðàæåíîãî îðãàíà. Åêñïåðèìåíò çä³éñíåíî íà 54 ñòàòå-
âîçð³ëèõ íåë³í³éíèõ á³ëèõ ùóðàõ Rattus Norwegicus. Âñ³ì
òâàðèíàì ìîäåëþâàëè ãîñòðèé îäíîá³÷íèé çàïàëüíèé
ïðîöåñ íèðîê. Äëÿ ìîäåëþâàííÿ çàïàëüíîãî ïðîöåñó â
íèðêàõ äîñë³äíèõ ùóð³â áóâ âèêîðèñòàíèé øòàì E.Coli,
âèä³ëåíèé ç ñå÷³ õâîðî¿ ç ä³àãíîñòîâàíîþ ³íôåêö³ºþ ñå-
÷îâî¿ ñèñòåìè. Ç ìåòîþ âèçíà÷åííÿ ñòóïåíþ âïëèâó óðà-
æåíî¿ íèðêè íà ì³êðîáíó êîíòàì³íàö³þ ³íòàêíîãî îðãà-
íà, ïðîâîäèëè íåôðåêòîì³þ ç óðàæåíîãî áîêó íà 10-òó,
14-òó òà 21-øó äîáó åêñïåðèìåíòó. Êîíöåíòðàö³¿ çáóä-
íèê³â ó òêàíèí³ ðåçèäóàëüíî¿ íèðêè âèçíà÷àëè ÷åðåç 4, 7
òà 14 ä³á ï³ñëÿ âèäàëåííÿ óðàæåíîãî îðãàíà. Òâàðèíàì
êîíòðîëüíî¿ ãðóïè òàêîæ ìîäåëþâàëè ãîñòðå îäíîá³÷íå
çàïàëåííÿ íèðîê, ïðîòå íåôðåêòîì³þ ç óðàæåíî¿ ñòîðî-
íè íå ïðîâîäèëè. Ïîêàçíèêè ïîð³âíþâàëè ç àíàëîã³÷íè-
ìè â ³íòàêòíî¿ íèðêè íà òàêó æ äîáó åêñïåðèìåíòó ó ùóð³â
êîíòðîëüíî¿ ãðóïè. Âèçíà÷åíî, ùî ï³ñëÿ âèäàëåííÿ óðà-
æåíî¿ íèðêè ó âñ³õ ï³äãðóï òâàðèí çì³íþâàëèñÿ ïðàêòè÷-
íî âñ³ ïîêàçíèêè êîíòàì³íîâàíîñò³ êîíòðëàòåðàëüíîãî
îðãàíà ïî â³äíîøåííþ äî òàêèõ, äå íåôðåêòîì³ÿ íå ïðî-
âîäèëàñÿ. ²íôåêö³ÿ ç ³íîêóëüîâàíî¿ íèðêè ãåìàòîãåííèì
àáî/³ ë³ìôîãåííèì øëÿõàìè ïîòðàïëÿëà ó ³íòàêòíèé
êîíòðëàòåðàëüíèé îðãàí ³ ïåâíèé ÷àñ ïåðñèñòóâàëà â
íüîìó. Ì³æ 10-þ ³ 14-þ äîáîþ ï³ñëÿ ³íîêóëÿö³¿ õàðàêòåð
³íôåêö³éíîãî ïðîöåñó ó êîíòðëàòåðàëüíîìó îðãàí³
çì³íþâàâñÿ – çáóäíèê ïðîíèêàâ ó òêàíèíè íèðêè ñïðè÷è-
íÿâ çàïàëüíèé ïðîöåñ â îñòàíí³é. Âèäàëåííÿ ³íîêóëüî-
âàíî¿ íèðêè äî ïåðåõîäó ³íôåêö³éíîãî ïðîöåñó ó êîíòð-
ëàòåðàëüí³é íèðö³ â ³íâàçèâíó ñòàä³þ ñïðèÿëî ïîâí³é
åë³ì³íàö³¿ çáóäíèêà ç êîíòðëàòåðàëüíîãî îðãàíó.

Êëþ÷îâ³ ñëîâà: çàïàëåííÿ íèðîê, ï³ºëîíåôðèò,
êîíòðëàòåðàëüíà íèðêà, ³íòàêòíà íèðêà, íåôðåêòîì³ÿ,
êîíòàì³íàö³ÿ, Escherichia Coli.
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1Ì.Ñ. Ñòåïàí÷åíêî, 1À.Ñ. Ôåäîðóê,
1È.Ï. Áóðäåíþê, 2À.Â. Áëèíäýð, 3Â.È. Áóðäåíþê
1Áóêîâèíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé
óíèâåðñèòåò, ã. ×åðíîâöû, Óêðàèíà

2ÃÏ “Íàó÷íûé öåíòð ïðåâåíòèâíîé
òîêñèêîëîãèè, ïèùåâîé è õèìè÷åñêîé
áåçîïàñíîñòè èìåíè àêàäåìèêà Ë.È. Ìåäâåäÿ
Ìèíèñòåðñòâà çäðàâîîõðàíåíèÿ Óêðàèíû”,
ã. ×åðíîâöû, Óêðàèíà

3Áîëüíèöà ñêîðîé ìåäèöèíñêîé ïîìîùè,
ã. ×åðíîâöû, Óêðàèíà

Ðåçþìå. Èñêëþ÷èòåëüíîå êëèíè÷åñêîå çíà÷åíèå
èìååò ÷åòêîå ïîíèìàíèå ïàòîôèçèîëîãè÷åñêèõ ìåõà-
íèçìîâ ëîêàëèçàöèè (íåðàñïðîñòðàíåíèè) è ìèãðàöèè
ìèêðîîðãàíèçìîâ â èíòàêòíóþ ïî÷êó â óñëîâèÿõ îäíîñòî-
ðîííåãî âîñïàëèòåëüíîãî ïðîöåññà. Èññëåäîâàíèå ïðå-
ñëåäîâàëî öåëü îïðåäåëèòü âèäîâîé ïîïóëÿöèîííûé
ñîñòàâ è êîëè÷åñòâåííûå õàðàêòåðèñòèêè ïàòîëîãè÷åñ-
êîé ìèêðîáèîòû â òêàíè èíòàêòíîé ïî÷êè ïðè îäíîñòî-
ðîííåì âîñïàëèòåëüíîì ïðîöåññå ïî÷åê â ðàçíûå ñðîêè
ïîñëå óäàëåíèÿ ïîðàæåííîãî îðãàíà. Ýêñïåðèìåíò ïðî-
âîäèëñÿ íà 54 ïîëîâîçðåëûõ íåëèíåéíûõ áåëûõ êðûñàõ
Rattus Norwegicus. Âñåì æèâîòíûì ìîäåëèðîâàëè îñò-
ðûé îäíîñòîðîííèé âîñïàëèòåëüíûé ïðîöåññ ïî÷åê.
Äëÿ ìîäåëèðîâàíèÿ âîñïàëèòåëüíîãî ïðîöåññà â ïî÷êàõ
èññëåäóåìûõ êðûñ áûë èñïîëüçîâàí øòàìì E.Coli, âûäå-
ëåííûé èç ìî÷è áîëüíîãî ñ äèàãíîñòèðîâàííîé èíôåê-
öèåé ìî÷åâîé ñèñòåìû. Ñ öåëüþ îïðåäåëåíèÿ ñòåïåíè
âëèÿíèÿ ïîðàæåííîé ïî÷êè íà êîíòàìèíàöèþ êîíòðà-
ëàòåðàëüíîãî îðãàíà, ïðîâîäèëè íåôðýêòîìèþ ñ ïîðà-
æåííîé ñòîðîíû íà 10-å, 14-å è 21-å ñóòêè ýêñïåðèìåí-
òà. Êîíöåíòðàöèè âîçáóäèòåëåé îñòàâøåéñÿ ïî÷êè
îïðåäåëÿëè ÷åðåç 4, 7 è 14 ñóòîê ïîñëå óäàëåíèÿ ïîðà-
æåííîãî îðãàíà. Æèâîòíûì êîíòðîëüíîé ãðóïïû òàêæå
ìîäåëèðîâàëè îñòðîå îäíîñòîðîííåå âîñïàëåíèå ïî-
÷åê, îäíàêî íåôðýêòîìèþ ñ ïîðàæåííîé ñòîðîíû íå
ïðîâîäèëè. Ïîêàçàòåëè ñðàâíèâàëè ñ àíàëîãè÷íûìè â
èíòàêòíîé ïî÷êå â òå æå ñóòêè ýêñïåðèìåíòà ó êðûñ êîíò-
ðîëüíîé ãðóïïû. Îïðåäåëåíî, ÷òî ïîñëå óäàëåíèÿ ïîðà-
æåííîé ïî÷êè ó âñåõ ïîäãðóïï æèâîòíûõ èçìåíÿëèñü
ïðàêòè÷åñêè âñå ïîêàçàòåëè êîíòàìèíàöèè êîíòðàëàòå-
ðàëüíîãî îðãàíà ïî îòíîøåíèþ ê òàêèì, ãäå íåôðýêòî-
ìèÿ íå ïðîâîäèëàñü. Èíôåêöèÿ èç èíîêóëèðîâàííîé
ïî÷êè ãåìàòîãåííûì è/èëè ëèìôîãåííûì ïóòåì ïîïàäà-
ëà â èíòàêòíûé êîíòðàëàòåðàëüíûé îðãàí è íåêîòîðîå
âðåìÿ â íåì ïåðñèñòèðîâàëà. Ìåæäó 10-ìè è 14-ìè ñóò-
êàìè ïîñëå èíîêóëÿöèè õàðàêòåð èíôåêöèîííîãî ïðî-
öåññà â êîíòðàëàòåðàëüíîì îðãàíå ìåíÿëñÿ – âîçáóäè-
òåëü, ïî-âèäèìîìó, ïðîíèêàë â òêàíè ïî÷êè è âûçûâàë
âîñïàëèòåëüíûé ïðîöåññ â îðãàíå. Ðàííåå óäàëåíèå ïî-
ðàæåííîãî îðãàíà, äî ïåðåõîäà èíôåêöèîííîãî ïðîöåñ-
ñà â êîíòðàëàòåðàëüíîé ïî÷êå â èíâàçèâíóþ ñòàäèþ, ñïî-
ñîáñòâîâàëî ïîëíîé ýëèìèíàöèè âîçáóäèòåëÿ èç
êîíòðàëàòåðàëüíîãî îðãàíà.

Êëþ÷åâûå ñëîâà: âîñïàëåíèå ïî÷åê, ïèåëîíåôðèò,
êîíòðàëàòåðàëüíàÿ ïî÷êà, èíòàêòíàÿ ïî÷êà, íåôðýêòî-
ìèÿ, êîíòàìèíàöèÿ, Escherichia Coli.
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Âñòóï. Ó òåïåð³øí³é ÷àñ åêñïåðèìåíòàëüíî ³ êë³í³÷íî
äîâåäåíèé çâ’ÿçîê ì³æ åíäîêðèííîþ ñèñòåìîþ ³ ïå÷³í-
êîþ [4, 6, 8]. Çì³íè ð³âíÿ òèðåî¿äíèõ ãîðìîí³â ðåºñòðóþòü-
ñÿ ïðè õðîí³÷íèõ äèôóçíèõ çàõâîðþâàííÿõ ïå÷³íêè
(ÕÄÇÏ), ôîðìóþ÷è ïðè öüîìó õàðàêòåðíèé ñèíäðîì
“åóòèðåî¿äíî¿ ïàòîëîã³¿”, âèçíà÷àþ÷è çíà÷íîþ ì³ðîþ
òÿæê³ñòü îñíîâíîãî çàõâîðþâàííÿ [5, 13]. Ïðîòå äîñë³ä-
æåííÿ òèðåî¿äíîãî ñòàòóñó çà ÕÄÇÏ º ïîîäèíîêèìè, à îò-
ðèìàí³ àâòîðàìè ðåçóëüòàòè – ñóïåðå÷ëèâèìè [9, 12].

Îòæå, âçàºìîçàëåæí³ñòü ì³æ ôóíêö³îíàëüíèì ñòàíîì
ùèòîïîä³áíî¿ çàëîçè (ÙÇ) òà ïå÷³íêè âêàçóº îñîáëèâó
âàæëèâ³ñòü ïîøóêó ë³êàðñüêèõ çàñîá³â, ÿê³ âîëîä³þòü ïîë³-
îðãàííîþ ä³ºþ â ë³êóâàíí³ ÕÄÇÏ. Ïåðñïåêòèâíèìè â öüî-
ìó àñïåêò³ ïðåäñòàâëÿþòüñÿ ñåëîíîâì³ñí³ ïðåïàðàòè,
îñê³ëüêè ñåëåí âõîäèòü äî ñêëàäó éîäòèðîí³íäåéîäèíàçè
òà ãëóòàò³îíïåðîêñèäàçè, ÿê³ â³ä³ãðàþòü âàæëèâó ðîëü ó
ñòàëîñò³ òèðåî¿äíîãî ãîìåîñòàçó òà ñèñòåìè àíòèîêñèäàíò-
íîãî çàõèñòó ïå÷³íêè [7, 12].

Ìåòà äîñë³äæåííÿ. Äîñë³äèòè äèíàì³êó ïîêàçíèê³â
òèðåî¿äíîãî ãîìåîñòàçó ó õâîðèõ íà õðîí³÷í³ äèôóçí³ çàõ-
âîðþâàííÿ ïå÷³íêè íà òë³ çàñòîñóâàííÿ ñåëåíîâì³ñíîãî
ïðåïàðàòó òðèîâ³ò.

Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 82 õâîðèõ íà ÕÄÇÏ
(õðîí³÷í³ ãåïàòèòè òà öèðîçè ïå÷³íêè) â³êîì â³ä 29 äî 72
ðîê³â. Òðèâàë³ñòü çàõâîðþâàííÿ ñòàíîâèëà â³ä 6 ì³ñÿö³â äî
19 ðîê³â. Õâîð³ íà õðîí³÷íèé ãåïàòèò â³ðóñíî¿ åò³îëîã³¿,
õâîðîáó Â³ëüñîíà-Êîíîâàëîâà, ïðèðîäæåíó íåäî-
ñòàòí³ñòü α-àíòèòðèïñèíó (α-³íã³á³òîðà ïðîòå¿íàç), ³ä³îïà-
òè÷íèé (ãåíåòè÷íèé) ãåìîõðîìàòîç, àâòî³ìóííèé ãåïàòèò
ó äîñë³äæåííÿ íå âêëþ÷àëèñÿ.

Ïàö³ºíòè áóëè ðîçïîä³ëåí³ íà äâ³ ãðóïè, ðåïðåçåíòà-
òèâíèõ çà â³êîì, ñòàòòþ, ñòóïåíåì àêòèâíîñò³ öèòîë³çó òà
êîìïåíñàö³¿ öèðîçó ïå÷³íêè. Ó ïåðøó ãðóïó (ãðóïà ïî-
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ð³âíÿííÿ) óâ³éøëî 37 õâîðèõ íà ÕÄÇÏ, ÿêèì ïðîâîäèëàñÿ
çàãàëüíîïðèéíÿòà òåðàï³ÿ (ä³ºòè÷íå õàð÷óâàííÿ (¹5), ãå-
ïàòîïðîòåêòîðè, çà ïîòðåáîþ – ñå÷îã³íí³ ïðåïàðàòè, äåç-
³íòîêñèêàö³éí³ çàñîáè. Îñíîâíó ãðóïó ñêëàëè 45
ïàö³ºíò³â ³ç ÕÄÇÏ, ÿê³ íà òë³ áàçèñíîãî ë³êóâàííÿ îòðèìó-
âàëè òðèîâ³ò ïî 2 êàïñóëè íà äåíü çðàíêó òà ââå÷åð³ âïðî-
äîâæ 1-ãî ì³ñÿöÿ. Ä³àãíîç ÕÄÇÏ âñòàíîâëþâàëè íà
ï³äñòàâ³ ðåòåëüíî ç³áðàíîãî àíàìíåçó, çàãàëüíîïðèéíÿ-
òîãî êîìïëåêñó êë³í³÷íî-ëàáîðàòîðíèõ òà ³íñòðóìåíòàëü-
íèõ ìåòîä³â äîñë³äæåííÿ, âèçíà÷åííÿ ñèðîâàòêîâèõ
ìàðêåðiâ âiðóñiâ ãåïàòèòó Â òà Ñ, ÓÇÄ îðãàí³â ÷åðåâíî¿
ïîðîæíèíè òà ùèòîïîä³áíî¿ çàëîçè.

Îñîáëèâîñò³ òèðåî¿äíîãî ãîìåîñòàçó âèâ÷àëè çà âèçíà-
÷åííÿì âì³ñòó â ñèðîâàòö³ êðîâ³ â³ëüíîãî òèðîêñèíó (âÒ4),
â³ëüíîãî òðèéîäòèðîí³íó (Ò3) òà òèðåîòðîïíîãî ãîðìîíó
(ÒÒÃ) ³ìóíîôåðìåíòíèì ìåòîäîì ³ç âèêîðèñòàííÿì ðåàê-
òèâ³â “ÈììóíîÔÀ-ÒÒÃ”, “ÈÔÀ-ÑâÒ3”òà “ÈÔÀ-ÑâÒ4-1”
(ÇÀÎ “ÍÂÎ Èììóíîòåõ”) íà àíàë³çàòîð³ ³ìóíîôåðìåíòíèõ
ðåàêö³é “Óí³ïëàí”, à òàêîæ îá÷èñëåííÿì êîåô³ö³ºíò³â: âÒ3/
âÒ4, âÒ4â/Ò3, ÒÒÃ/âÒ3, ÒÒÃ/âÒ4, òèðåî¿äíîãî ³íäåêñó (Ò²).
Ïåðèôåðè÷íó àêòèâí³ñòü òèðåî¿äíèõ ãîðìîí³â îö³íþâàëè
çà äîïîìîãîþ ñóìàðíîãî òèðåî¿äíîãî ³íäåêñó (ÑÒ²).

Îòðèìàí³ ðåçóëüòàòè îáðîáëåí³ çà äîïîìîãîþ ïðî-
ãðàìè Biostat ³ç âèêîðèñòàííÿì ïàðíîãî êðèòåð³þ Ñòüþ-
äåíòà.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ. Äîñë³äæåí-
íÿ ïîêàçíèê³â òèðåî¿äíîãî ãîìåîñòàçó (òàáë. 1) ó õâîðèõ
íà ÕÄÇÏ âñòàíîâèëî â³ðîã³äíå çíèæåííÿ ð³âíÿ âÒ3 òà çðî-
ñòàííÿ êîíöåíòðàö³¿ âÒ4 çà ðàõóíîê ïîðóøåííÿ ïåðèôå-
ðè÷íîãî ìîíîäåéîäóâàííÿ íà òë³ ï³äâèùåííÿ òèðåî-
òðîïíî¿ ôóíêö³¿ ã³ïîô³çà. ßê ï³äòâåðäæåííÿ öüîãî
ïðèïóùåííÿ â³äì³÷àëîñÿ â³ðîã³äíå çìåíøåííÿ ïîêàçíè-
êà âÒ3/âÒ4 ³ç â³äïîâ³äíèì çðîñòàííÿì ïîêàçíèêà âÒ4/âÒ3.

 ×èìïîé Ê.À., Áîáèê Ì.Â., Ñèðîòà Ê.À., Íåì³ø ².Ë., Ïàâëþêîâè÷ Í.Ä.

Áóêîâèíñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò, ì. ×åðí³âö³, Óêðà¿íà
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Âîäíî÷àñ ó á³ëüøîñò³ îáñòåæåíèõ çíà÷åííÿ äîñë³äæó-
âàíèõ ïîêàçíèê³â íå âèõîäèëî çà ìåæ³ íîðìè, ó 6,5%
â³äì³÷àëîñÿ çíèæåííÿ ð³âíÿ âÒ3, ó 5,6% – ïåðåâèùóâàëè
òà 1,9% – çíèæóâàëèñÿ íèæ÷å íîðìàëüíèõ çíà÷åíü âì³ñò
âÒ4. Ð³âåíü ÒÒÃ ïåðåâèùóâàâ íîðìàëüí³ çíà÷åííÿ ó 3,7%,
áóâ íèæ÷å íîðìè – ó 1,9% âèïàäê³â.

Íà íàøó äóìêó, íàéá³ëüø ïåðñïåêòèâíèìè ñåðåä çà-
ñîá³â ñïðîìîæíèõ îäíî÷àñíî âïëèâàòè íà ìåõàí³çìè ïî-
ðóøåííÿ òèðåî¿äíîãî ãîìåîñòàçó òà ôóíêö³îíàëüíîãî
ñòàíó ïå÷³íêè º ñåëåíîâì³ñí³ ïðåïàðàòè. Îñòàíí³ì ÷àñîì
óâàãà äîñë³äíèê³â äî ñåëåíó ñòð³ìêî çðîñëà, îñê³ëüêè âè-
ÿâëåíî, ùî öåé ì³êðîåëåìåíò âõîäèòü äî ñêëàäó ðÿäó êëþ-
÷îâèõ ôåðìåíò³â îðãàí³çìó. Ñåëåí á³îëîã³÷íî àêòèâíèé ó
âèãëÿä³ ñåëåíîöèñòå¿íó â àêòèâíîìó öåíòð³ ñåëåíîïðî-
òå¿í³â, ÿêèì âëàñòèâ³ ôåðìåíòàòèâí³ ôóíêö³¿ [1,3,10].

Äîñë³äæåííÿìè îñòàíí³õ ðîê³â âèÿâëåíî 25 ñåëåíî-
âì³ñíèõ á³ëê³â ³ ÷àñòêîâî âñòàíîâëåí³ ¿õ ôóíêö³¿ [11]. Ñåðåä
íèõ òàê³ ñåëåíñïåöèô³÷í³ ïðîòå¿íè ÿê ãëóòàò³îíïåðîêñèäà-

çè ², ²², ²²², ²V, ñåëåíîïðîòå¿í Ð, 5-éîäòèðîí³íäåéîäèíàçè,
ñåëåíîïðîòå¿í W, òèîðåäîêñèí-ðåäóêòàçà òà ³íø³ [2,10, 11].

Çàñòîñóâàííÿ ïðåïàðàò³â ñåëåíó õâîðèì íà ÕÄÇÏ, ç
îäíîãî áîêó, äîçâîëèòü çìåíøèòè ïðîÿâè îêñèäàíòíîãî
ñòðåñó âíàñë³äîê çðîñòàííÿ àêòèâíîñò³ ãëóòàò³îíïåðîêñè-
äàçè ³ ïîçèòèâíî â³äîáðàçèòüñÿ íà ïåðåá³ãó îñíîâíîãî
çàõâîðþâàííÿ ç ³íøîãî, ñïðèÿòèìå ïîêðàùàííþ òèðåî¿ä-
íîãî ãîìåîñòàçó çàâäÿêè ïîñèëåííþ åêñïðåñ³¿ äåéîäèíàç.

Ðåçóëüòàòè äîñë³äæåííÿ âïëèâó òðèîâ³òó íà ïîêàçíèêè
òèðåî¿äíîãî ãîìåîñòàçó ïðè êóðñîâîìó ïðèçíà÷åíí³ õâî-
ðèì ÕÄÇÏ íàâåäåí³ â òàáë. 1.

Ï³ñëÿ ïðîâåäåíîãî ë³êóâàííÿ â îñíîâí³é ãðóï³ ïàö³ºíò³â
ñïîñòåð³ãàëîñÿ â³ðîã³äíå (Ð<0,05) çìåíøåííÿ âì³ñòó ÒÒÃ
ó ñèðîâàòö³ êðîâ³ íà 21,1% ïîð³âíÿíî ç âèõ³äíèì çíà÷åí-
íÿì, ó òîé ÷àñ ÿê ó ãðóï³ ïîð³âíÿííÿ â³äì³÷àëàñÿ ò³ëüêè
íåâ³ðîã³äíà òåíäåíö³ÿ äî çíèæåííÿ öüîãî ïîêàçíèêà.

Êîíöåíòðàö³ÿ âÒ3 â³ðîã³äíî çðîñòàëà ò³ëüêè â ïàö³ºíò³â
îñíîâíî¿ ãðóïè – íà 8,1% (Ð<0,05), ó òîé ÷àñ ÿê ó ãðóï³

Ïðèì³òêè: 1. n – ê³ëüê³ñòü ñïîñòåðåæåíü; 2. Ð1 – â³ðîã³äí³ñòü çì³í ùîäî êîíòðîëþ; 3. Ð2 – â³ðîã³äí³ñòü çì³í ùîäî ïîêàçíèêà äî
ë³êóâàííÿ; 4. Ð3 – â³ðîã³äí³ñòü çì³í ùîäî ãðóïè ïîð³âíÿííÿ.

Òàáëèöÿ 1.
Ïîêàçíèêè òèðåî¿äíîãî ãîìåîñòàçó õâîðèõ íà õðîí³÷í³ äèôóçí³ çàõâîðþâàííÿ ïå÷³íêè

â äèíàì³ö³ ë³êóâàííÿ òðèîâ³òîì (M±m)
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ïîð³âíÿííÿ çàçíàâàëà ëèøå òåíäåíö³¿ äî ï³äâèùåííÿ.
Âì³ñò âÒ4 â äèíàì³ö³ ë³êóâàííÿ â³ðîã³äíî çìåíøóâàâñÿ
ò³ëüêè â îñíîâí³é ãðóï³ íà 14,2% (Ð<0,001).

Çàñòîñóâàííÿ òðèîâ³òó íà òë³ áàçèñíî¿ òåðàï³¿ ñïðèÿëî
ïîêðàùàííþ ïåðèôåðè÷íîãî äåéîäóâàííÿ Ò4 ó Ò3. ßê íà-
ñë³äîê, â³ðîã³äíî çìåíøèëîñÿ çíà÷åííÿ ïîêàçíèêà âÒ4/â Ò3
íà 12,3% (Ð<0,05) ó ãðóï³ õâîðèõ, ùî îòðèìóâàëè áàçèñíó
òåðàï³þ, â îñíîâí³é ãðóï³ – íà 26,4% (Ð<0,001), çíà÷åííÿ
âÒ3/âÒ4 â³ðîã³äíî çðîñòàëî ò³ëüêè íà òë³ ïðèçíà÷åííÿ òðèî-
â³òó (Ð<0,05).

Íà 31,1% (P<0,05) çìåíøóâàëîñÿ çíà÷åííÿ ïîêàçíèêà
ÒÒÃ/âÒ3 íà òë³ ïðèéîìó òðèîâ³òó ïðîòè çíèæåííÿ íà 7,1%
(P<0,001) ó ãðóï³ ïîð³âíÿííÿ. Ïîêàçíèê ÒÒÃ/âÒ4 â³ðîã³äíî
çìåíøóâàâñÿ ò³ëüêè â îñíîâí³é ãðóï³ ï³ñëÿ ïðèçíà÷åíîãî
êóðñó ë³êóâàííÿ.

Ñë³ä òàêîæ çàçíà÷èòè, ùî â îáîõ ãðóïàõ ñïîñòåð³ãàëàñÿ
òåíäåíö³ÿ äî çðîñòàííÿ çíà÷åííÿ Ò² òà ÑÒ², ïðîòå ö³ çì³íè
íå áóëè ñòàòèñòè÷íî çíà÷óùèìè.

Àíàë³ç âïëèâó òðèîâ³òó íà ïîêàçíèêè òèðåî¿äíîãî ãîìå-
îñòàçó ïðè ÕÄÇÏ âêàçóº íà òå, ùî öåé çàñ³á ïîçèòèâíî
âïëèâàº íà ìåòàáîë³çì³ òèðåî¿äíèõ ãîðìîí³â øëÿõîì ï³äâè-
ùåííÿ äåéîäèíàçíî¿ àêòèâíîñò³, ïîñèëþº óòâîðåííÿ á³ëüø
àêòèâíîãî ãîðìîíó – Ò3, ùî ïðîÿâëÿºòüñÿ â³ðîã³äíèì çðîñ-
òàííÿì âì³ñòó â ñèðîâàòö³ êðîâ³ âÒ3, çíèæåííÿì ð³âíÿ âÒ4
íà òë³ ñòàòèñòè÷íî çíà÷óùî¿ àêòèâàö¿¿ ïåðèôåðè÷íî¿ êîí-
âåðñ³¿ â³ëüíèõ òèðåî¿äíèõ ãîðìîí³â (çðîñòàííÿ ïîêàçíèêà
â³äíîøåííÿ âÒ3 äî âÒ4 òà â³ðîã³äíîãî çìåíøåííÿ ð³âíÿ ÒÒÃ.

Îïòèì³çàö³ÿ ïîêàçíèê³â òèðåî¿äíîãî ãîìåîñòàçó òà ïî-
êàçíèê³â ïðî- òà àíòèîêñèäàíòíî¿ ñèñòåì íà òë³ çàñòîñó-
âàííÿ òðèîâ³òó, íà íàøó äóìêó, ïîâ‘ÿçàíà ç àêòèâàö³ºþ
ñèñòåìè äåéîäèíàç òà ãëóòàò³îíïåðîêñèäàçè, ñêëàäîâîþ
÷àñòèíîþ ÿêèõ º ñåëåí.

Òàêèì ÷èíîì, ñåëåíîâì³ñíèé ïðåïàðàò òðèîâ³ò âèÿâ-
ëÿº âèñîêó åôåêòèâí³ñòü ó êîðåêö³¿ ïîðóøåíü òèðåî¿äíîãî
ãîìåîñòàçó ó õâîðèõ íà ÕÄÇÏ.

Âèñíîâêè.
1. Ó õâîðèõ íà õðîí³÷í³ äèôóçí³ çàõâîðþâàííÿ ïå÷³íêè

â³äáóâàºòüñÿ ïîðóøåííÿ òèðåî¿äíîãî ãîìåîñòàçó ó âè-
ãëÿä³ çíèæåííÿ âì³ñòó â ñèðîâàòö³ êðîâ³ â³ëüíîãî Ò3, ï³ä-
âèùåííÿì âì³ñòó òèðåîòðîïíîãî ãîðìîíó òà â³ëüíîãî Ò4.

2. Çàñòîñóâàííÿ â êîìïëåêñíîìó ë³êóâàíí³ õâîðèõ ñå-
ëåíîâì³ñíîãî ïðåïàðàòó òðèîâ³ò ñïðèÿº â³ðîã³äíîìó ï³äâè-

ùåííþ âì³ñòó â³ëüíîãî òðèéîäòèðîí³íó íà òë³ çíèæåííÿ
âì³ñòó òèðåîòðîïíîãî ãîðìîíó ³ â³ëüíîãî òèðîêñèíó.

Ïåðñïåêòèâîþ ïîäàëüøèõ äîñë³äæåíü áóäå ïðîäîâ-
æåííÿ âèâ÷åííÿ ïàòîãåíåòè÷íèõ îñîáëèâîñòåé ïîðó-
øåíü òèðåî¿äíîãî ãîìåîñòàçó çà õðîí³÷íèõ äèôóçíèõ çàõ-
âîðþâàíü ïå÷³íêè ç ìåòîþ ç’ÿñóâàííÿ ìåõàí³çì³â ¿õ
âèíèêíåííÿ ³ ïðîãðåñóâàííÿ òà îá´ðóíòóâàííÿ óäîñêîíà-
ëåíî¿ ìåòîäèêè êîðåêö³¿ òà ïðîô³ëàêòèêè.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð Ñâ³íö³öüêèé À.Ñ.
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Ðåçþìå. Èçó÷åíà äèíàìèêà ïîêàçàòåëåé òèðåîèä-
íîãî ãîìåîñòàçà ó áîëüíûõ õðîíè÷åñêèìè äèôôóçíûìè
çàáîëåâàíèÿìè ïå÷åíè íà ôîíå èñïîëüçîâàíèÿ ñåëåí-
ñîäåðæàùåãî ïðåïàðàòà òðèîâèò. Óñòàíîâëåíî, ÷òî òðè-
îâèò â êîìïëåêñíîé òåðàïèè áîëüíûõ ñ õðîíè÷åñêèìè
äèôôóçíûìè çàáîëåâàíèÿìè ïå÷åíè ñïîñîáñòâóåò îï-
òèìèçàöèè òèðåîèäíîãî ãîìåîñòàçà.

Êëþ÷åâûå ñëîâà: õðîíè÷åñêèå äèôôóçíûå çàáîëå-
âàíèÿ ïå÷åíè, òèðåîèäíûé ãîìåîñòàç, ñåëåí.

FEATURES OF CORRECTION THYROID
HOMEOSTASIS IN PATIENTS WITH CHRONIC

DIFFUSE LIVER DISEASE

K.A. Chympoy, M.V. Bobyk, K.A. Syrota,
I.L. Nemish, N.D. Pavlyukovich
Bukovinian State Medical University,
Chernivtsi, Ukraine

Summary. The dynamics of indicators of thyroid
homeostasis, pro-and antioxidant system in patients with
chronic diffuse liver diseases using of selenium-
containing drug “Triovit” has been studied. It has been
established, that Triovit in the complex treatment of
patients with chronic diffuse liver disease contributes to
optimizing thyroid.

Key words: chronic diffuse liver disease, thyroid
homeostasis, thyroid hormones, selenium.
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Àðòåðèàëüíàÿ ãèïåðòåíçèÿ (ÀÃ) ïðåäñòàâëÿåò ñîáîé
îäíó èç êëþ÷åâûõ ïðîáëåì ñîâðåìåííîé ìåäèöèíû.
ßâëÿÿñü âåäóùèì ôàêòîðîì ðèñêà ìíîæåñòâà ñåðäå÷íî-
ñîñóäèñòûõ çàáîëåâàíèé, ÀÃ äëèòåëüíî óäåðæèâàåò ëèäè-
ðóþùèå ïîçèöèè ñðåäè ïðè÷èí òðóäîïîòåðü, èíâàëèäèçà-
öèè è ñìåðòíîñòè íàñåëåíèÿ Óêðàèíû. Ñîãëàñíî äàííûì
ýïèäåìèîëîãè÷åñêèõ èññëåäîâàíèé, ó êàæäîãî òðåòüåãî
æèòåëÿ íàøåé ñòðàíû ðåãèñòðèðóåòñÿ ïîâûøåííûé óðî-
âåíü àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) [45,46].

Â íàñòîÿùåå âðåìÿ íå âûçûâàåò ñîìíåíèÿ òîò ôàêò,
÷òî èñòîêè ýññåíöèàëüíîé ÀÃ â áîëüøèíñòâå ñëó÷àåâ áå-
ðóò íà÷àëî â äåòñêîì è ïîäðîñòêîâîì âîçðàñòå [2]. Ýòî
ïîäòâåðæäàåòñÿ ðÿäîì èññëåäîâàíèé, êîòîðûå ïîêàçàëè,
÷òî äëèòåëüíûå îòêëîíåíèÿ ÀÄ ó ïîäðîñòêîâ ÷àñòî òðàíñ-
ôîðìèðóþòñÿ â ÃÁ âçðîñëûõ [43].

Ýïèäåìèîëîãè÷åñêèå äàííûå ñâèäåòåëüñòâóþò, ÷òî
ðàñïðîñòðàíåííîñòü ÀÃ ñðåäè äåòåé äî 10 ëåò ñîñòàâëÿåò
îêîëî 10%, à ñðåäè ïîäðîñòêîâ ýòîò ïîêàçàòåëü âîçðàñòàåò
äî 35% [43]. Ïðè ýòîì, åñëè â ïåðâûå ãîäû æèçíè ñòîéêîå
ïîâûøåíèå ÀÄ ó äåòåé â áîëüøèíñòâå ñëó÷àåâ ñâÿçàíî ñ
çàáîëåâàíèÿìè ïî÷åê, òî â ïðåïóáåðòàòíîì è îñîáåííî â
ïîäðîñòêîâîì âîçðàñòå îòìå÷àåòñÿ ïðåèìóùåñòâåííî ýñ-
ñåíöèàëüíàÿ (ïåðâè÷íàÿ) ÀÃ [47]. Óâåëè÷åíèå ðàñïðîñò-
ðàíåííîñòè ÀÃ èìåííî â ïîäðîñòêîâîì âîçðàñòå, âåðîÿò-
íî, îáúÿñíÿåòñÿ ìàêñèìàëüíîé ñêîðîñòüþ ïðîöåññîâ
ðîñòà îðãàíèçìà, äèñáàëàíñîì ðåãóëÿöèè ñòðóêòóðíûõ è
ôóíêöèîíàëüíûõ èçìåíåíèé ñåðäå÷íî-ñîñóäèñòîé ñèñòå-
ìû, ïîâûøåííîé ÷óâñòâèòåëüíîñòüþ îðãàíèçìà ê ôàêòî-
ðàì âíåøíåé è âíóòðåííåé ñðåäû [1]. ×òî æå ïðîèñõîäèò
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ïîñëå? Ñîãëàñíî äàííûì ëèòåðàòóðû, ó 40% äåòåé ñòðà-
äàþùèõ ÀÃ ê 17-18 ãîäàì ïðîèñõîäèò íîðìàëèçàöèÿ àð-
òåðèàëüíîãî äàâëåíèÿ, ó 50% – îíî ñîõðàíÿåòñÿ ïîâû-
øåííûì, à ó 10% çàáîëåâàíèå ïðîãðåññèðóåò. ×åì
îáóñëîâëåíà òàêàÿ òåíäåíöèÿ, ñïîðíûé âîïðîñ ñðåäè
ñïåöèàëèñòîâ [40].

Èçâåñòíî, ÷òî ýññåíöèàëüíàÿ ÀÃ ÿâëÿåòñÿ ìóëüòèôàê-
òîðíûì çàáîëåâàíèåì. Â åå ôîðìèðîâàíèè ïðèíèìàþò
ó÷àñòèå ôàêòîðû ðèñêà, ãåíåòè÷åñêàÿ ïðåäðàñïîëîæåí-
íîñòü è èõ ñî÷åòàííîå âçàèìîäåéñòâèå [27].

Ôàêòîðû ðèñêà, ñïîñîáñòâóþùèå ðàçâèòèþ ÀÃ, óñëîâ-
íî äåëÿòñÿ íà íåìîäèôèöèðóåìûå è ìîäèôèöèðóåìûå. Ê
ïåðâûì ìîæíî îòíåñòè îñîáåííîñòè ñîçðåâàíèÿ è ðàçâè-
òèÿ îðãàíèçìà, ðîñò, ïîë, ëè÷íîñòíûå õàðàêòåðèñòèêè,
ñîïóòñòâóþùèå çàáîëåâàíèÿ (íàðóøåíèå ëèïèäíîãî
ñïåêòðà êðîâè, ñàõàðíûé äèàáåò è äð.), à êî âòîðûì – îñî-
áåííîñòè ðàöèîíà ïèòàíèÿ, ìàññó òåëà, íèçêóþ ôèçè÷åñ-
êóþ àêòèâíîñòü, ïñèõîýìîöèîíàëüíîå íàïðÿæåíèå, êóðå-
íèå, ïîâûøåííîå ïîòðåáëåíèå ïîâàðåííîé ñîëè è äð. [30].

Âûÿâëåíèå âûñîêîé ïîëîæèòåëüíîé êîððåëÿöèè ìåæ-
äó âåëè÷èíàìè ÀÄ ðîäèòåëåé è äåòåé ïîâëåêëî çà ñîáîé
ïîâûøåííûé èíòåðåñ ó÷åíûõ ê èçó÷åíèþ íàñëåäñòâåííîé
ïðåäðàñïîëîæåííîñòè ê ðàçâèòèþ çàáîëåâàíèÿ [41]. Áîëåå
äåòàëüíîå ðàññìîòðåíèå ýòîãî âîïðîñà ïîêàçàëî, ÷òî â 20-
40% ñëó÷àåâ ÀÃ ó äåòåé ÿâëÿåòñÿ ãåíåòè÷åñêè äåòåðìèíè-
ðîâàííîé [10]. Âûÿâëåíî, ÷òî ó ðàçíûõ ëþäåé â îäíèõ è òåõ
æå ó÷àñòêàõ õðîìîñîì (òàê íàçûâàåìûõ ëîêóñàõ) íàõîäÿò-
ñÿ ðàçëè÷íûå àçîòèñòûå îñíîâàíèÿ. Ïîêàçàíî, ÷òî îïðåäå-
ëåííûå âàðèàöèè íóêëåîòèäîâ ìîæíî ñâÿçàòü ñ ðàçâèòèåì
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è ïðîãðåññèðîâàíèåì ðàçëè÷íûõ çàáîëåâàíèé. Ýòè âàðèà-
öèè ïîëó÷èëè íàçâàíèå “òî÷å÷íûõ îäíîíóêëåîòèäíûõ ïî-
ëèìîðôèçìîâ”. Ãåíû, êîòîðûå èìåëè âàðèàáåëüíûå íóê-
ëåîòèäíûå ïîñëåäîâàòåëüíîñòè è ïðîäóêòû êîòîðûõ
(ãîðìîíû, ðåöåïòîðû, ñòðóêòóðíûå è òðàíñïîðòíûå áåë-
êè) ïðåäïîëîæèòåëüíî ìîãëè ó÷àñòâîâàòü â ðàçâèòèè çàáî-
ëåâàíèÿ, ïîëó÷èëè íàçâàíèå ãåíû-êàíäèäàòû [41]. Ñ òåõ ïîð
èçó÷åíèå ãåííîãî ïîëèìîðôèçìà, à èìåííî åãî ñâÿçü ñ
ðàçâèòèåì ïàòîëîãèè, ñòàëî ïåðñïåêòèâíûì è ìíîãîîáå-
ùàþùèì íàïðàâëåíèåì â ìåäèöèíå.

Íàèáîëüøèé ïðîãðåññ â ïîíèìàíèè ðîëè íàñëåä-
ñòâåííîé ïðåäðàñïîëîæåííîñòè ê ñåðäå÷íî-ñîñóäèñòûì
çàáîëåâàíèÿì, â òîì ÷èñëå ê ÀÃ, äîñòèãíóò ïðè èçó÷åíèè
èçìåíåíèé ãåíîâ ðåíèí-àíãèîòåíçèí-àëüäîñòåðîíîâîé
ñèñòåìû (ÐÀÀÑ) – ãåíà àíãèîòåíçèíïðåâðàùàþùåãî
ôåðìåíòà (ÀÏÔ), ãåí àíãèîòåíçèíîãåíà, ãåíà ðåöåïòîðà
1-ãî òèïà ê àíãèîòåíçèíó ²² – ÷òî îáóñëîâëåíî öåíòðàëü-
íîé ðîëüþ ÐÀÀÑ â ðåãóëÿöèè ÀÄ.

Îäíèì èç ïåðâûõ áûë îïèñàí ïîëèìîðôèçì ãåíà
ÀÏÔ, ðàñïîëîæåííîãî íà 17 õðîìîñîìå. Ïðîäóêò ýòîãî
ãåíà – ÀÏÔ – ó÷àñòâóåò â ïðåîáðàçîâàíèè àíãèîòåíçèíà
² â àêòèâíûé âàçîêîíñòðèêòîð àíãèîòåíçèí ²² (ÀÒ²²). Âàðè-
àáåëüíîñòü ãåíà çàêëþ÷àåòñÿ â íàëè÷èè (Insertion) èëè
îòñóòñòâèè (Deletion) ó÷àñòêà èç 287 ïàð íóêëåîòèäîâ â 16-
ì èíòðîíå – òàê íàçûâàåìûé Insertion/Deletion (I/D) ïî-
ëèìîðôèçì. Íå ñìîòðÿ íà òî, ÷òî I/D ïîëèìîðôèçì ðàñ-
ïîëàãàåòñÿ â èíòðîíå – ó÷àñòêå ÄÍÊ, êîòîðûé íå
ñîäåðæèò èíôîðìàöèè î ïîñëåäîâàòåëüíîñòè àìèíîêèñ-
ëîò â áåëêå, îïðåäåëåíà âçàèìîñâÿçü ìåæäó âàðèàáåëüíî-
ñòüþ äàííîãî ãåíà è ðèñêîì âîçíèêíîâåíèÿ ÀÃ. Îïèñàíû
òðè âàðèàíòà ãåíîòèïà ïî äàííîìó ãåíó – II, ID, DD. Ñî-
ãëàñíî äàííûì ëèòåðàòóðû, ãîìîçèãîòû ïî D àëëåëþ (DD
ãåíîòèï) èìåþò ñàìûé âûñîêèé óðîâåíü öèðêóëèðóþ-
ùåãî ÀÏÔ. Ó áîëüíûõ ñ ãåíîòèïîì II îòìå÷àåòñÿ ñàìûé
íèçêèé óðîâåíü ýòîãî ôåðìåíòà. Íîñèòåëè ãåíîòèïà ID
õàðàêòåðèçóþòñÿ ïðîìåæóòî÷íûìè óðîâíÿìè öèðêóëè-
ðóþùåãî ÀÏÔ [8]. Èçâåñòíî, ÷òî ïîâûøåííàÿ êîíöåíòðà-
öèÿ ÀÏÔ ïðèâîäèò ê óñèëåííîìó îáðàçîâàíèþ ÀÒ²² è
âëå÷åò çà ñîáîé ïîâûøåíèå ÀÄ. Ýòî îò÷åòëèâî äåìîíñò-
ðèðóåòñÿ â ìíîãî÷èñëåííûõ èññëåäîâàíèÿõ, ãäå áûëà âû-
ÿâëåíà ïðÿìîïîðöèîíàëüíàÿ âçàèìîñâÿçü àëëåëÿ D ñ ðèñ-
êîì ðàçâèòèÿ ÀÃ [2, 6]. Äàííàÿ ïàòîãåíåòè÷åñêàÿ
âçàèìîñâÿçü ïîêàçàíà è â èññëåäîâàíèè Heidari F., ñ ñîàâò.
[11]. Àâòîðû òàêæå îòìå÷àþò, ÷òî ïàöèåíòû ñ DD ãåíîòè-
ïîì äåìîíñòðèðîâàëè áîëåå âûðàæåííîå ñíèæåíèå ÀÄ
ïðè ïðèåìå èíãèáèòîðîâ ÀÏÔ (ýíàëàïðèëà è ëèçèíîïðè-
ëà), ÷åì ïàöèåíòû ñ ãåíîòèïàìè ID èëè DD.

Íåêîòîðûå àâòîðû îáúÿñíÿþò ðàçâèòèå ÀÃ ó ïàöèåí-
òîâ ñ ãåíîòèïîì DD âûñîêèì óðîâíåì àëüäîñòåðîíà
ïëàçìû êðîâè [19]. Â òî æå âðåìÿ ÷åøñêèå ó÷åíûå óñòà-
íîâèëè òåñíóþ àññîöèàöèþ äàííîãî ãåíîòèïà ñ ïîâû-
øåííûì óðîâíåì ðåíèíà [12].

Êàçàëîñü áû, DD-ãåíîòèï ìîæåò îäíîçíà÷íî ðàñöåíè-
âàòüñÿ êàê ôàêòîð ðèñêà âîçíèêíîâåíèÿ ýññåíöèàëüíîé
ÀÃ è íåîáõîäèìî ëèøü óòî÷íèòü ïàòîãåíåòè÷åñêèå
çâåíüÿ ðàçâèòèÿ ãèïåðòåíçèè. Â òî æå âðåìÿ ïðè âñåé î÷å-
âèäíîñòè óêàçàííîé ïàòîãåíåòè÷åñêîé ñâÿçè ðîëü äàííî-
ãî ãåíîòèïà â ôîðìèðîâàíèè ÀÃ íå âñåãäà ïîäòâåðæäàåò-
ñÿ [21,7]. Òàê, íàïðèìåð, íåêîòîðûå àâòîðû ïîëàãàþò,

÷òî ãåíîòèï DD èìååò áîëüøåå çíà÷åíèå â ðàçâèòèè ÀÃ
òîëüêî ó ëèö ìîëîäîãî âîçðàñòà [39]. Äðóãèå â áîëüøåé
ñòåïåíè ñâÿçûâàþò äàííûé ïîëèìîðôèçì íå ñ ðàçâèòèåì
ÀÃ, à ñ ïîâûøåííûì ðèñêîì çàáîëåâàíèÿ êîðîíàðíûõ
ñîñóäîâ, âîçíèêíîâåíèåì èíôàðêòà ìèîêàðäà, äèàáåòè-
÷åñêîé íåôðîïàòèåé [31].

Ïîäîáíûå ïðîòèâîðå÷èÿ, âåðîÿòíî, îáóñëàâëèâàþò-
ñÿ è òåì, ÷òî ïðîÿâëåíèå ïîëèìîðôèçìîâ ãåíîìà, â òîì
÷èñëå è äàííîãî ãåíà íåîäíîçíà÷íî äëÿ ëèö ðàçëè÷íûõ
íàöèîíàëüíîñòåé [7]. Óæå äîêàçàíî, ÷òî äàííûå, ïîëó-
÷åííûå ïðè îáñëåäîâàíèè íàñåëåíèÿ Êèòàÿ èëè Óêðàèíû,
íåïðèìåíèìû äëÿ îöåíêè âåðîÿòíîñòè ðàçâèòèÿ ÀÃ ó
æèòåëåé Òóðöèè [20, 48]. Êðîìå òîãî, âî âíèìàíèå äîëæåí
ïðèíèìàòüñÿ ïîë ïàöèåíòà è ãåîãðàôè÷åñêèé ðåãèîí åãî
ïðîæèâàíèÿ.

Òàêèì îáðàçîì, äîâîëüíî ñïîðíûå ñâåäåíèÿ, ïîëó-
÷åííûå â ðåçóëüòàòå èññëåäîâàíèé çàðóáåæíûõ è îòå÷å-
ñòâåííûõ àâòîðîâ, ïîêà íå ïîçâîëÿþò ñ óâåðåííîñòüþ îò-
âåòèòü íà âîïðîñ, ÿâëÿåòñÿ ëè ïîëèìîðôèçì ãåíà ÀÏÔ
îäíîçíà÷íî îïðåäåëÿþùèì âîçíèêíîâåíèå ÀÃ. Òåì íå
ìåíåå, ìîæíî óòâåðæäàòü, ÷òî ïîëèìîðôèçì DD ýòîãî
ãåíà âñå æå îêàçûâàåò çíà÷èòåëüíîå âëèÿíèå íà ðàçâèòèå
ÀÃ â íåêîòîðûõ ïîïóëÿöèÿõ.

Åùå îäíèì ïîëèìîðôèçìîì, ïðèâëåêàþùèì âíèìà-
íèå èññëåäîâàòåëåé, ÿâëÿåòñÿ âàðèàáåëüíîñòü ãåíà àíãèî-
òåíçèíîãåíà [16]. Èçâåñòíî, ÷òî àíãèîòåíçèíîãåí âûðàáà-
òûâàåòñÿ â êëåòêàõ ïå÷åíè, îòêóäà âûõîäèò â ñèñòåìíîå
êðîâîîáðàùåíèå. Ïîä âîçäåéñòâèåì ïî÷å÷íîãî ðåíèíà,
áåëîê àíãèîòåíçèíîãåí ðàñùåïëÿåòñÿ äî ÀÒ². Ïîñëåäíèé
â ðåçóëüòàòå ðÿäà õèìè÷åñêèõ òðàíñôîðìàöèé ïðåâðàùà-
åòñÿ â ìîùíûé âàçîêîíñòðèêòîð ÀÒ²², êîòîðûé ÿâëÿåòñÿ
îäíèì èç êëþ÷åâûõ ñóáñòðàòîâ â ôîðìèðîâàíèè ÀÃ.

Ãåí àíãèîòåíçèíîãåíà ëîêàëèçóåòñÿ â ëîêóñå 1q42 êî-
ðîòêîãî ïëå÷à ïåðâîé õðîìîñîìû. Â íàñòîÿùåå âðåìÿ
îïèñàíî áîëåå 10 âàðèàíòîâ ýòîãî ãåíà. Íàèáîëåå èçó÷åí
ïîëèìîðôèçì Ì235Ò (çàìåíà ìåòèîíèíà òðåîíèíîì â
ïîëîæåíèè 235) è Ò174Ì (çàìåíà òðåîíèíà ìåòèîíèíîì
â ïîëîæåíèè 174), êîòîðûå â áîëüøåé ñòåïåíè àññîöèè-
ðóþòñÿ ñ ïîâûøåííûì ðèñêîì âîçíèêíîâåíèÿ ÀÃ.

Äâà íåçàâèñèìûõ ìåòààíàëèçà [5, 17], ïðîâåäåííûõ â
Êèòàå, îò÷åòëèâî ïðîäåìîíñòðèðîâàëè ïîâðåæäàþùèé
ýôôåêò Ò-àëëåëÿ ïîëèìîðôèçìà M235T. Áûëî îáíàðóæå-
íî, ÷òî íàëè÷èå îäíîãî èëè äâóõ Ò-àëëåëåé ïðèâîäèëî ê
ñóùåñòâåííîìó ïîâûøåíèþ óðîâíÿ àíãèîòåíçèíîãåíà â
ïëàçìå, ÷òî âëåêëî çà ñîáîé óâåëè÷åíèå ñîäåðæàíèÿ ÀÒII
è, êàê ñëåäñòâèå, ïîâûøåíèå ÀÄ. Ïîêàçàíî, ÷òî ðèñê âîç-
íèêíîâåíèÿ ÀÃ ó ëþäåé ñ ãåíîòèïîì 235ÒÒ óâåëè÷èâàåò-
ñÿ â 1,3 ðàçà ïî ñðàâíåíèþ ñ òàêîâûì ó ëèö ñ ÌÒ èëè ÌÌ
àëëåëÿìè [26].

Èñïàíñêèå ó÷åíûå îòìåòèëè áîëåå ÷àñòóþ âñòðå÷àå-
ìîñòü ïîëèìîðôèçìîâ ãåíà àíãèîòåíçèíîãåíà 174ÒÒ è
235ÒÒ ñðåäè ëèö ñ îòÿãîùåííîé ñåìåéíîé íàñëåäñòâåí-
íîñòüþ ïî ÀÃ, â ñâÿçè ñ ÷åì òàêæå ðàñöåíèâàëè äàííûå
ãåíîòèïû, êàê ôàêòîð ðèñêà ðàçâèòèÿ ãèïåðòåíçèè [48].

Â òî æå âðåìÿ â êðóïíîìàñøòàáíîì èññëåäîâàíèè
Copenhagen City Heart Study ñ ó÷àñòèåì áîëåå 9 òûñ ÷å-
ëîâåê áûëî îáíàðóæåíî, ÷òî íåñìîòðÿ íà âûñîêóþ êîí-
öåíòðàöèþ àíãèîòåíçèíîãåíà â ïëàçìå êðîâè ïàöèåíòîâ
ñ ñî÷åòàíèåì àëëåëåé 174ÒÒ è 235ÒÒ, ïîâûøåííûé ðèñê
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ðàçâèòèÿ ÀÃ îòìå÷àëñÿ òîëüêî ó æåíùèí [29]. Â òîæå âðå-
ìÿ ðàáîòà A. Ìondry îïðîâåðãàåò ýòè ñâåäåíèÿ, è ïîêàçû-
âàåò, ÷òî ñðåäè ëèö ñ ãåíîòèïîì 235 ÒÒ áîëüøèé ðèñê ðàç-
âèòèÿ ÀÃ çàðåãèñòðèðîâàí ñðåäè ìóæ÷èí [23].

Âûÿâëåíî, ÷òî êîððåëÿöèÿ ìåæäó Ò- àëëåëåì è ðàçíî-
îáðàçíûìè ôîðìàìè ÀÃ áûëà îò÷åòëèâî âûÿâëåíà â åâ-
ðîïåéñêèõ ïîïóëÿöèÿõ è ó àçèàòîâ [29], à ñðåäè àôðîàìå-
ðèêàíöåâ óêàçàííàÿ âçàèìîñâÿçü íå ïðîñëåæèâàëàñü [4].
Äàííûé ôàêò äåìîíñòðèðóåò ýòíè÷åñêóþ è ãåîãðàôè÷åñ-
êóþ îñîáåííîñòü ýêñïðåññèè ïîëèìîðôèçìîâ.

Ñâåäåíèÿ î ãåíå ðåöåïòîðà 1-ãî òèïà ê ÀÒ²² ïîÿâèëèñü
åùå â 1994 ãîäó [3]. Áûëî âûÿâëåíî, ÷òî ðàçëè÷èÿ åãî àìè-
íîêèñëîòíîé ïîñëåäîâàòåëüíîñòè îêàçûâàþò âëèÿíèå íà
ýôôåêòèâíîñòü ñâÿçûâàíèÿ À²², ðåãóëÿöèþ ñîñóäèñòîãî
òîíóñà è ïðîëèôåðàöèþ ýëåìåíòîâ ñîñóäèñòîé ñòåíêè.

Ãåí ðåöåïòîðà 1-ãî òèïà ê ÀÒ²² ëîêàëèçîâàí íà 3-é õðî-
ìîñîìå è ñîäåðæèò 5 ïîëèìîðôíûõ ó÷àñòêîâ. Íàèáîëü-
øèé èíòåðåñ ïðè èçó÷åíèè ñòðóêòóðíîãî ñîñòîÿíèÿ äàí-
íîãî ãåíà ïðåäñòàâëÿåò ïîëèìîðôèçì À1166Ñ, êîòîðûé
çàêëþ÷àåòñÿ â òî÷å÷íîé çàìåíå àçîòèñòîãî îñíîâàíèÿ
àäåíèíà (àëëåëü À) íà öèòîçèí (àëëåëü Ñ) â 1166 ïîëîæå-
íèè. Ðÿä ðàáîò äåìîíñòðèðóþò âçàèìîñâÿçü äàííîãî ïî-
ëèìîðôèçìà ñ ðàçâèòèåì ÀÃ. Àëëåëü À è ãåíîòèï ÀÀ
ñíèæàþò ðèñê åå âîçíèêíîâåíèÿ, ïðè ýòîì àëëåëü Ñ, íà-
îáîðîò, ñïîñîáñòâóÿ ïîâûøåííîé ýêñïðåññèè ãåíà è îá-
ðàçîâàíèþ áîëüøåãî êîëè÷åñòâà ðåöåïòîðîâ, ïðèâîäèò ê
óñèëåííîìó ñâÿçûâàíèþ ÀÒ2. Â ðåçóëüòàòå ðàçâèâàåòñÿ
âàçîêîíñòðèêöèÿ, ãèïåðñåêðåöèÿ àëüäîñòåðîíà, ïðîëèôå-
ðàöèÿ ãëàäêîìûøå÷íûõ êëåòîê ñîñóäîâ, ÷òî àññîöèèðóåò-
ñÿ ñ ôîðìèðîâàíèåì ñîñóäîäâèãàòåëüíîé äèñôóíêöèè
ýíäîòåëèÿ è ïîâûøåíèåì ÀÄ [15]. Èññëåäîâàòåëÿìè òàêæå
îïèñàíî ñóùåñòâåííîå îòëè÷èå ðàñïðåäåëåíèÿ âàðèàöèé
ãåíà ðåöåïòîðà 1-ãî òèïà ê ÀÒ2 ñðåäè ðàçíûõ ýòíè÷åñêèõ
ãðóïï. Òàê, íàïðèìåð, â åâðîïåéñêîé ïîïóëÿöèè îòìå÷àåò-
ñÿ áîëåå ÷àñòàÿ âñòðå÷àåìîñòü Ñ-àëëåëÿ, ÷åì â àçèàòñêîé
ïîïóëÿöèè è ó àôðîàìåðèêàíöåâ [9, 22]. Ñðåäè åâðîïåéöåâ
÷àñòîòà âñòðå÷àåìîñòè Ñ-àëëåëÿ ñîñòàâëÿåò îêîëî 30-40% ñ
ïðåèìóùåñòâåííûì ðàñïðîñòðàíåíèåì ñðåäè ïàöèåíòîâ ñ
ÀÃ è çäîðîâûõ ëþäåé ñ îòÿãîùåííûì ïî ÀÃ ñåìåéíûì
àíàìíåçîì [49]. Èíòåðåñíîé îêàçàëàñü ðàáîòà Stankovic A.
åt.al., â êîòîðîé ïîëèìîðôèçì À1166Ñ àññîöèèðîâàëñÿ ñ
ÀÃ òîëüêî ó ìóæ÷èí [32]. Â òî æå âðåìÿ äàëåêî íå âñå àâòî-
ðû âûÿâëÿþò äàæå ýòó âçàèìîñâÿçü [22].

Èçâåñòíî, ÷òî ïîìèìî ÐÀÀÑ, â ïàòîãåíåçå ôîðìèðî-
âàíèè ÀÃ âàæíóþ ðîëü èãðàþò íàðóøåíèå àêòèâíîñòè è
âçàèìîäåéñòâèÿ ðàçëè÷íûõ ñèñòåì ðåãóëÿöèè ñîñóäèñòî-
ãî òîíóñà. Ðàííèì ïðåäèêòîðîì ýòèõ íàðóøåíèé ÿâëÿåòñÿ
ýíäîòåëèàëüíàÿ äèñôóíêöèÿ, ê íàèáîëåå âàæíûì ìàðêå-
ðàì êîòîðîé îòíîñÿò óðîâåíü îêñèäà àçîòà [43]. Ïðè “íîð-
ìàëüíîé” ôóíêöèè ýíäîòåëèÿ áàëàíñ âñåãäà ñäâèíóò â
ñòîðîíó ïîääåðæàíèÿ âàçîäèëÿòàöèè, êîòîðûé îáåñïå÷è-
âàåòñÿ, â òîì ÷èñëå, è çà ñ÷¸ò äîñòàòî÷íîé ýêñïðåññèè ýí-
äîòåëèàëüíîé ñèíòàçû îêñèäà àçîòà – ôåðìåíòà, ó÷àñòâó-
þùåãî â ñèíòåçå NO à, ñëåäîâàòåëüíî, â ðåãóëÿöèè
ñîñóäèñòîãî òîíóñà è ÀÄ. Â ñâÿçè ñ ýòèì, áîëüøîé èíòå-
ðåñ ñ òî÷êè çðåíèÿ ïðåäðàñïîëîæåííîñòè ê ñåðäå÷íî-ñî-
ñóäèñòûì çàáîëåâàíèÿì ïðåäñòàâëÿåò ãåí, êîäèðóþùèé
ýíäîòåëèàëüíóþ ñèíòàçó îêñèäà àçîòà (åNOS). Íà ñåãîä-
íÿøíèé äåíü èçâåñòíî 11 ïîëèìîðôíûõ ó÷àñòêîâ äàííîãî

ãåíà, 8 èç êîòîðûõ àññîöèèðóþòñÿ ñ ðèñêîì ðàçâèòèÿ ñåð-
äå÷íî-ñîñóäèñòîé ïàòîëîãèè. Íàèáîëüøèé èíòåðåñ,
ïðåäñòàâëÿþò ñëåäóþùèå ïîëèìîðôíûå ìàðêåðû ãåíà:
4a/b ïîëèìîðôèçì, Glu298Asp ïîëèìîðôèçì, ìóòàöèÿ
T786-C [38].

Èç îïèñàííûõ ïîëèìîðôèçìîâ ãåíà åNOS íàèáîëåå
èçó÷åííûì ÿâëÿåòñÿ ïîëèìîðôèçì ïî èíòðîíó 4 (4a/b
ïîëèìîðôèçì), êîòîðûé ìîæåò áûòü ïðåäñòàâëåí äâóìÿ
àëëåëÿìè, ñîñòîÿùèìè èç 4 (àëëåëü 4a) èëè 5 (àëëåëü 4b)
ïîâòîðÿþùèõñÿ ôðàãìåíòîâ. Ïî äàííûì ëèòåðàòóðû,
àëëåëü 4à ðàñöåíèâàåòñÿ, êàê ìóòàíòíàÿ, è ïðèâîäèò ê íà-
ðóøåíèþ âûðàáîòêè îêñèäà àçîòà è, êàê ñëåäñòâèå, íàðó-
øåíèþ ðåãóëÿöèè ñîñóäèñòîãî òîíóñà [36].

Â ÿïîíñêîé ïîïóëÿöèè îáíàðóæåíà äîñòîâåðíî áîëü-
øàÿ ÷àñòîòà âñòðå÷àåìîñòè àëëåëÿ 4à ó ïàöèåíòîâ ñ ýñ-
ñåíöèàëüíîé ãèïåðòîíèåé ïî ñðàâíåíèþ ñî çäîðîâûìè
ÿïîíöàìè. Â èññëåäîâàíèè ðîññèéñêèõ ó÷åíûõ, êîòîðîå
ïðîâîäèëîñü ñ ó÷àñòèåì 400 ïîäðîñòêîâ Ñèáèðè, áûëè
òàêæå âûÿâëåíû ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ ÷àñ-
òîòû âñòðå÷àåìîñòè ãîìîçèãîòíîãî ãåíîòèïà 4à/4à ãåíà
åNOS ó áîëüíûõ ÀÃ, ïî ñðàâíåíèþ ñ ãðóïïîé çäîðîâûõ
ëþäåé [37]. Íàèáîëåå êðóïíûì ÿâëÿåòñÿ èññëåäîâàíèå
H.Zhu [5], ïðîâåäåííîå â ÑØÀ, ãäå ó 579 ïîäðîñòêîâ –
ïðåäñòàâèòåëåé íåãðîèäíîé è åâðîïåîèäíîé ðàñû –
áûëà âûÿâëåíà âçàèìîñâÿçü ìåæäó ïîëèìîðôèçìîì
ãåíà åNOS 4à/b è ðàçâèòèåì ÀÃ, ïðè÷åì ãåíîòèï “àà”
êîððåëèðîâàë ñ áîëåå íèçêèì ÄÀÄ ó ìóæ÷èí, íî áîëåå
âûñîêèì ÄÀÄ ó æåíùèí. Â òî æå âðåìÿ íåêîòîðûå èñ-
ñëåäîâàíèÿ îòå÷åñòâåííûõ è çàðóáåæíûõ ó÷åíûõ íå âûÿ-
âèëè âçàèìîñâÿçè ìåæäó ÀÃ è àëëåëüíûì âàðèàíòîì 4b/
a [42]. Òàêèì îáðàçîì, ó÷èòûâàÿ ïðîòèâîðå÷èâûå äàí-
íûå ëèòåðàòóðû, âîïðîñ ðåàëèçàöèè àëëåëÿ 4à â ôåíîòèï
è ïàòîãåíåç ÀÃ, òðåáóåò äàëüíåéøåãî èçó÷åíèÿ.

Ïîëèìîðôèçì ýêçîíà 7 õàðàêòåðèçóåòñÿ çàìåíîé ãóà-
íèíà òèìèäèíîì â 894-é ïîçèöèè ãåíà NOS3, ÷òî â êîíå÷-
íîì èòîãå ñîïðîâîæäàåòñÿ çàìåíîé ãëóòàìèíà àñïàðàãè-
íîì â 298-é ïîçèöèè ñàìîãî ôåðìåíòà. Òàêèì îáðàçîì,
ïîëèìîðôèçì, ïî äàííûì ëèòåðàòóðû, îïèñûâàåòñÿ êàê
G894T (âàðèàíòû GG, GT è TT) èëè âàðèàíò Glu298Asp.
Ïîëàãàþò, ÷òî âàðèàáåëüíîñòü ãåíà ñâÿçàíà ñî ñíèæåíèåì
ïðîäóêöèè NO è óìåíüøåíèåì ðåàêòèâíîñòè ñîñóäîâ
[26]. Ñîãëàñíî äàííûì ëèòåðàòóðû, ãîìîçèãîòû Asp/Asp
õàðàêòåðèçóþòñÿ áîëåå íèçêîé àêòèâíîñòüþ åNOS ïî
ñðàâíåíèþ ñ ãåíîòèïîì Glu/Glu, è, ñîîòâåòñòâåííî, èìåþò
áîëüøèé ðèñê ïîâûøåíèÿ ÀÄ. Ýòî òàêæå ïîäòâåðæ-
äàåòñÿ ñòàòèñòè÷åñêè çíà÷èìûì óâåëè÷åíèåì ðàñïðîñò-
ðàíåííîñòè àëëåëÿ 298Asp ó ÿïîíöåâ ñ ÀÃ ïî ñðàâíåíèþ
ñî çäîðîâûìè ëèöàìè ýòîé æå íàöèîíàëüíîñòè [22].

Ìóòàöèÿ T786-Ñ â 5-êîíöå ãåíà NOS-3 ïðèâîäèò ê
çíà÷èòåëüíîìó óãíåòåíèþ ïðîìîòîðíîé àêòèâíîñòè ãåíà
è, ñîîòâåòñòâåííî, ê ñíèæåíèþ ñèíòåçà ýíäîòåëèàëüíîãî
îêñèäà àçîòà [44]. Ðÿä èññëåäîâàòåëåé ïîêàçàëè, ÷òî
ïîëèìîðôèçì Ñ-786Ò àññîöèèðîâàí ñ ïîâûøåííûì
ðèñêîì âîçíèêíîâåíèÿ ýññåíöèàëüíîé ÀÃ ó åâðîïåéöåâ.
Ïàòîëîãè÷åñêèé ãåíîòèï ÑÑ â 3,5 ðàçà ÷àùå âñòðå÷àëñÿ ó
þíîøåé åâðîïåîèäíîé ðàñû, èìåþùèõ ãèïåðòîíè÷åñ-
êóþ ðåàêöèþ íà íàãðóçêó, êîòîðàÿ ÷àùå âñåãî îòìå÷àåòñÿ
ó ëèö ñî ñáîåì ðåãóëÿòîðíûõ ìåõàíèçìîâ ïîääåðæàíèÿ
òîíóñà ñîñóäîâ, ó ãèïåðòîíèêîâ èëè ïðåäãèïåðòîíèêîâ
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[30, 38]. Ïîäîáíûì ïðèìåðîì ïàòîëîãè÷åñêîãî âëèÿíèÿ
äàííîãî ïîëèìîðôèçìà òàêæå ÿâëÿåòñÿ èññëåäîâàíèå ñ
ó÷àñòèåì ëèö óðîæåíöåâ Êàâêàçà, ãäå ðèñê ðàçâèòèÿ
ÀÃ áûë äîñòîâåðíî âûøå â ãðóïïå íîñèòåëåé 786C àëëå-
ëÿ ïî ñðàâíåíèþ ñ ëèöàìè ñ ÒÒ ãåíîòèïîì [14]. Â òî æå
âðåìÿ åùå â îäíîì èññëåäîâàíèè ñ áîëüøåé âûáîðêîé
ïàöèåíòîâ ñòàòèñòè÷åñêè çíà÷èìîé ðàçíèöû âûÿâëåíî
íå áûëî [35].

Òàêèì îáðàçîì, íå ñìîòðÿ íà òî, ÷òî äàííûé àëëåëü-
íûé âàðèàíò ãåíà òàêæå ìîæåò ðàññìàòðèâàòüñÿ êàê
çíà÷èòåëüíûé ôàêòîð ðèñêà ðàçâèòèÿ ïåðèôåðè÷åñêîé
âàçîêîíñòðèêöèè è ïîâûøåííîãî ÀÄ, íåîáõîäèìî ïðî-
âåäåíèå áîëüøåãî êîëè÷åñòâà èññëåäîâàíèé äëÿ óòî÷íå-
íèÿ ðîëè äàííîãî ãåíà â ðàçâèòèè ÀÃ.

Ê èçâåñòíûì ìîíîãåííûì ïðè÷èíàì âîçíèêíîâåíèÿ
ÀÃ òàêæå ïðèíÿòî îòíîñèòü äåôåêòû ãåíîâ êîðòèêîñòåðîèäî-
ãåíåçà [24, 25], ìóòàöèè â ãåíàõ ýïèòåëèàëüíîãî íàòðèåâî-
ãî êàíàëà, ãåíàõ êîäèðóþùèõ ñåðèí-òðåîíèí êèíàçû
WNK è äð [34].

Â òî æå âðåìÿ, ìû ñ÷èòàåì, ÷òî ðàçâèòèå ÀÃ íåëüçÿ
ñâÿçûâàòü ñ ïîëèìîðôèçìîì ñóãóáî îäíîãî ãåíà. Âåðîÿò-
íåå âñåãî, èìååò ìåñòî ïîëèãåííûé òèï íàñëåäîâàíèÿ.
Ýòî ïðåäïîëîæåíèå ïîäòâåðæäàåòñÿ âûÿâëåíèåì íàëè-
÷èÿ ïîëèìîðôèçìîâ îäíîâðåìåííî â äâóõ ãåíàõ – ÀÏÔ è
àíãèîòåíçèíîãåíà, ÷òî àññîöèèðîâàëîñü ñ áîëüøèì
ðèñêîì ðàçâèòèÿ ÀÃ, ÷åì ïðè íàëè÷èè ïàòîëîãè÷åñêîé
èçìåí÷èâîñòè êàæäîãî èç ãåíîâ ïî îòäåëüíîñòè [8]. Ýòî
äàåò îñíîâàíèå îöåíèâàòü íå îòäåëüíûé ïîëèìîðôèçì, à
èõ êîìáèíàöèþ ïðè âûäåëåíèè ãðóïï ðèñêà ïî ÀÃ.

Â ñâÿçè ñ âûøåñêàçàííûì, âïîëíå îáúÿñíèì çíà÷è-
òåëüíûé èíòåðåñ èññëåäîâàòåëåé ê èäåíòèôèêàöèè ðàç-
ëè÷íûõ ïîëèìîðôèçìîâ, àññîöèàöèè èõ ñ ðàçâèòèåì ÀÃ,
ïîèñê êîìáèíàöèé âàðèàöèè íóêëåîòèäîâ, âûäåëåíèå
ãðóïï ðèñêà â ïîïóëÿöèè è ò.ä. Îäíàêî, íà íàø âçãëÿä íå
ìåíåå èíòåðåñíûì ÿâëÿåòñÿ âîïðîñ: ïî÷åìó æå ó îäíèõ
ïàöèåíòîâ, âðîæäåííàÿ “ãåíåòè÷åñêàÿ ïîëîìêà” òðàíñ-
ôîðìèðóåòñÿ â çàáîëåâàíèå, à äðóãèå íå çíàþò î ïðîáëå-
ìå íà ïðîòÿæåíèè âñåé æèçíè? Îêàçûâàåòñÿ, “ìóòàíò-
íûå” ïîëèìîðôèçìû íå âñåãäà ïðèâîäÿò ê ðàçâèòèþ
ïàòîëîãèè.

Âîçìîæíî, îïðåäåëÿÿ ïàòîãåíåòè÷åñêóþ öåïü ðàçâè-
òèÿ çàáîëåâàíèÿ, ãåíåòè÷åñêèå ôàêòîðû íå èãðàþò êëþ-
÷åâîé ýòèîëîãè÷åñêîé ðîëè â åãî âîçíèêíîâåíèè. È çäåñü
ãåíîòèï “óñòóïàåò ìåñòî” èíäóêòîðàì (ïåéñìåêåðàì) ýê-
ñïðåññèè ãåíîâ – ôàêòîðàì âíåøíåé ñðåäû è îñîáåííîñ-
òÿì æèçíåäåÿòåëüíîñòè ôåíîòèïà. Â íàñòîÿùåå âðåìÿ
íàêàïëèâàþòñÿ äîêàçàòåëüñòâà òîãî, ÷òî ãåíåòè÷åñêèå
ïðåäïîñûëêè, âñåãî ëèøü îáóñëàâëèâàþò èíäèâèäóàëü-
íóþ âîñïðèèì÷èâîñòü îðãàíèçìà ê ðàçâèòèþ ìóëüòè-
ôàêòîðíîãî çàáîëåâàíèÿ, êîòîðûì ÿâëÿåòñÿ ÀÃ. Áîëüøîå
çíà÷åíèå ïðèäàåòñÿ ýêçîãåííûì ôàêòîðàì – îæèðåíèå,
ïîòðåáëåíèå ïîâàðåííîé ñîëè è àëêîãîëÿ, ñòðåññ, íàðó-
øåíèå ìåòàáîëèçìà, íèçêàÿ ôèçè÷åñêàÿ àêòèâíîñòü è äð.
Èìåííî îíè, â ñèëó îïðåäåëåííûõ îáñòîÿòåëüñòâ, ìîãóò
èíèöèèðîâàòü èëè óñêîðÿòü ýêñïðåññèþ ãåíîâ-êàíäèäà-
òîâ â ôåíîòèï [28].

Åñòü óáåäèòåëüíûå äàííûå, ÷òî ïîëèìîðôèçìû ãåíîâ
ìîãóò èìåòü ìèíèìàëüíûé ýôôåêò íà ðèñê âîçíèêíîâå-
íèÿ çàáîëåâàíèÿ ó ïàöèåíòîâ ñ íèçêèì âëèÿíèåì ôàêòî-

ðîâ âíåøíåé ñðåäû è, íàîáîðîò, îêàçûâàòü ìàêñèìàëü-
íîå âîçäåéñòâèå ïðè èõ èçáûòî÷íîé àêòèâíîñòè [33].
Õîòÿ, ïîêà åùå â ëèòåðàòóðå íåçíà÷èòåëüíîå êîëè÷åñòâî
ðàáîò, ïîñâÿùåííûõ èçó÷åíèþ è ñèñòåìàòèçàöèè ïðî-
öåññîâ, ñïîñîáíûõ îêàçûâàòü âëèÿíèå íà àêòèâíîñòü ãå-
íîâ. Òàê, íàïðèìåð, â ðàáîòå ÿïîíñêèõ ó÷åíûõ, ïðîäå-
ìîíñòðèðîâàíî, ÷òî ðèñê ðàçâèòèÿ ÀÃ ñðåäè ïàöèåíòîâ ñ
ãèïîäèíàìèåé âûøå â ïîïóëÿöèè ñ ãåíîòèïîì 4aa è 4ba
eNOS , ïî ñðàâíåíèþ ñ ëèöàìè ñ bb ãåíîòèïîì [18]. Êðî-
ìå òîãî, îáñëåäóÿ æèòåëåé Èíäèè, áûëî âûÿâëåíî, ÷òî
ñðåäè ëþäåé ñ 4aa è 786ÑÑ àëëåëÿìè ãåíà eNOS, ÀÃ ÷àùå
ðàçâèâàåòñÿ ó ëèö, êîòîðûå çëîóïîòðåáëÿþò êóðåíèåì è
àëêîãîëåì [35]. Â ïîëüçó âëèÿíèÿ ôàêòîðîâ ðèñêà íà àêòè-
âàöèþ ãåíîâ-êàíäèäàòîâ ñâèäåòåëüñòâóåò åùå îäíà ðàáî-
òà ñ ó÷àñòèåì 248 ìîëîäûõ ïàöèåíòîâ (20-28 ëåò), ãäå áûëî
îáíàðóæåíî, ÷òî êóðåíèå çíà÷èòåëüíî ïîíèæàåò àðòåðè-
àëüíóþ âàçîäèëàòàöèþ ó áîëüíûõ ñ ïîëèìîðèçìîì
298Asp ãåíà eNOS, ÷òî ñïîñîáñòâóåò áîëåå âûñîêîìó
ðèñêó âîçíèêíîâåíèþ ÀÃ â ýòîé ïîïóëÿöèè.

Èíòåðåñíûìè îêàçàëèñü äàííûå ðàáîòû Barbaliæ M.,
âûÿâèâøåé ñî÷åòàííîå âçàèìîäåéñòâèå ãåííûõ ïîëè-
ìîðôèçìîâ è ôàêòîðîâ ðèñêà. Àâòîðû ïîêàçàëè, ÷òî
ïîâûøåííûé èíäåêñ ìàññû òåëà (ÈÌÒ) ñïîñîáñòâîâàë
ðàçâèòèþ ÀÃ â ðàííåì âîçðàñòå íåçàâèñèìî îò ïîëèìîð-
ôèçìà ãåíà ÀÏÔ. Â òî æå âðåìÿ, ïðèñóòñòâèå ïîñëåäíåãî
è óâåëè÷åíèå ÈÌÒ ñâûøå 30 êã/ì2 óâåëè÷èâàëî ðèñê ðàç-
âèòèÿ ÀÃ íà 86% [2].

Èññëåäîâàíèå êèòàéñêèõ ó÷åíûõ [13], ïðîâåäåííîå â
Òàéâàíå ñ ó÷àñòèåì áîëåå 1300 ñîòðóäíèêîâ àâèàêîìïà-
íèé âûÿâèëî âçàèìîñâÿçü ìåæäó ãåíîì àíãèîòåíçèíîãå-
íà, øóìîâûì âîçäåéñòâèåì è ÀÃ. Òàê, íå ñìîòðÿ íà òî,
÷òî ÒÒ-àëëåëü è ÷ðåçìåðíîå øóìîâîå âîçäåéñòâèå ÿâëÿ-
þòñÿ íåçàâèñèìûìè ïðåäèêòîðàìè ÀÃ, ðèñê âîçíèêíîâå-
íèÿ ïîñëåäíåé ñóùåñòâåííî óâåëè÷èâàëñÿ ïðè âîçäåé-
ñòâèè øóìà ó ÒÒ ãîìîçèãîò, íî íå ñðåäè òåõ, ó êîãî â
ãåíîòèïå áûë õîòÿ áû îäèí Ì àëëåëü.

Òàêèì îáðàçîì, íà íàø âçãëÿä, íåò ñîìíåíèé, ÷òî
ìóëüòèôàêòîðíàÿ ïðèðîäà ÀÃ îáóñëîâëåíà ïîëèìîð-
ôèçìàìè ðàçëè÷íûõ ãåíîâ, ó÷àñòâóþùèõ â ðåàëèçàöèè
ìíîæåñòâà ìîëåêóëÿðíûõ ïàòîãåíåòè÷åñêèõ ìåõàíèçìîâ.
Îäíàêî íå ñòîèò ïðåóìåíüøàòü âëèÿíèå ôàêòîðîâ âíåø-
íåé ñðåäû, êîòîðûå, ÿâëÿÿñü ñâîåîáðàçíûìè òðèããåðàìè,
ïîçâîëÿþò ãåíåòè÷åñêèì ïîëîìêàì òðàíñôîðìèðîâàòü-
ñÿ â êëèíè÷åñêèå ïðîÿâëåíèÿ. Âåðîÿòíî, èìåííî âîçäåéñò-
âèå ýêçîãåííûõ ìåõàíèçìîâ è ïðèâîäèò ê ðàçâèòèþ è
ïðîãðåññèðîâàíèþ ÀÃ ó îäíèõ ïîäðîñòêîâ è íîðìàëèçà-
öèè ÀÄ ó äðóãèõ.

Ïîëó÷åííûå äàííûå è âûñêàçàííûå ïðåäïîëîæåíèÿ,
íåñîìíåííî, òðåáóåò äàëüíåéøåãî ïîäòâåðæäåíèÿ â õîäå
èññëåäîâàíèÿ ãåíîìà ÷åëîâåêà, ïîèñêà íîâûõ ãåíîâ-êàí-
äèäàòîâ, à òàêæå èçó÷åíèå èõ âçàèìîñâÿçè ñ ôàêòîðàìè
âíåøíåé ñðåäû. Âñå ýòî ïîìîæåò ïðîëèòü ñâåò íà ïóòè è
ïðè÷èíû ðåàëèçàöèè ãåíîòèïà â ôåíîòèï, ðàçâèòèå è òå-
÷åíèå ÀÃ, ÷òî, íåñîìíåííî, ïîçâîëèò ïåðñîíàëèçèðîâàí-
íîé ïðåäèêòèâíîé òåðàïèè ñäåëàòü çíà÷èòåëüíûé êà÷å-
ñòâåííûé øàã â ðåøåíèå ñåðüåçíîé ïðîáëåìû
ñîâðåìåííîé ìåäèöèíû.

Ðåöåíçåíò:  ÷ëåí-êîð. ÍÀÌÍ Óêðà¿íè, ä.ìåä.í.,
ïðîôåñîð  Íåòÿæåíêî Â.Ç.
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Ðåçþìå. Â îãëÿä³ ë³òåðàòóðè îáãîâîðþþòüñÿ ïðè÷èíè
âèíèêíåííÿ åññåíö³àëüíî¿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ (ÀÃ)
ó îñ³á ìîëîäîãî â³êó. Ðîçãëÿíóòî îñíîâí³ ïàòîãåíåòè÷í³
àñïåêòè ðîçâèòêó çàõâîðþâàííÿ – äèñáàëàíñ-àíã³îòåí-
çèí-àëüäîñòåðîíîâî¿ ñèñòåìè òà âçàºìîä³ÿ ð³çíèõ ñèñ-
òåì ðåãóëÿö³¿ ñóäèííîãî òîíóñó. Îñîáëèâ³ àêöåíòè çðîá-
ëåíî íà ðîëü ãåíåòè÷íî¿ ñõèëüíîñò³ äî çàõâîðþâàííÿ.
Äîêëàäíî îïèñàí³ äåÿê³ ãåíè-êàíäèäàòè, ïîë³ìîðô³çìè
ÿêèõ ìîæóòü òðàíñôîðìóâàòèñÿ â êë³í³÷í³ ïðîÿâè ÀÃ. Íà
ïðîòèâàãó ãåíåòè÷íî¿ äåòåðì³íàö³¿ îáãîâîðþºòüñÿ âïëèâ
ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà òà ¿õ âçàºìîä³ÿ ç ïîë-
³ìîðô³çìîì ãåíîìà. Ïåðåë³êîâàí³ òðèãåðí³ ôàêòîðè,
çäàòí³ ³í³ö³þâàòè ðåàë³çàö³þ ãåíîòèïó â ôåíîòèï.

Êëþ÷îâ³ ñëîâà: ãåíè-êàíäèäàòè, ãåííèé ïîë³-
ìîðô³çì, åêçîãåíí³ ôàêòîðè, ðåí³í-àíã³îòåíçèí-àëüäî-
ñòåðîíîâà ñèñòåìà.

GENETIC PREDISPOSITION TO HYPERTENSION:
FACTS AND CONTROVERSIES

G.E. Degtiarova, M.V.  Khaitovych, L.V. Natrus
 1Institute of Neurosurgery acad. A.P. Romodanov,
Kiev, Ukraine

2Bogomolets National Medical University,
Kiev, Ukraine

Summary. The review provides information about the
causes of onset of essential hypertension in young people.
The main pathogenetic aspects of the disease – an
imbalance of the renin-angiotensin-aldosterone system and
the interaction of the various systems of regulation of vascular
tone – are described. Particular emphasis is put on the role of
genetic predisposition, especially to the single nucleotide
polymorphisms. Some of the candidate genes, which
polymorphisms can lead to the clinical manifestations of
hypertension, are described in details. Great association
was found between variability of ACE, AGT, AGTR1, NOS3
genes and increased blood pressure. Analysis of the role of
single nucleotide polymorphism in pathogenesis of
essential hypertension leads to the conclusion that the
disease has multigenic character. Study of only one single
nucleotide polymorphism as predisposing to essential
hypertension cannot be conclusive. That’s why only complex
evaluation of different variable genes can give the answer
about the endogenous predisposition to disease. Moreover,
the influence of environmental factors and their interaction
with the genome polymorphism are presented. It can‘t be
excluded that genetic factors do not play a key etiological role
in the onset of the essential hypertension. Accumulated
evidence suggests that genetic background only causes
individual susceptibility to development of multifactor diseases
such as essential hypertension. Great importance is put on
trigger factors such as obesity, salt and alcohol intake, stress,
metabolism disorders, low physical activity, and others. Only
they under certain circumstances can initiate or accelerate the
expression of candidate genes in phenotype. There is strong
evidence that polymorphisms of genes may have a minimal
effect on the risk of disease in patients with low influence of
environmental factors or on the other hand, have the greatest
impact in those who are exposed to the excessive activity of
triggers.

Key words: candidate genes, gene polymorphism,
environmental factors, renin-angiotensin-aldosterone system.
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Âñòóï. ²íòåíñèâí³ äîñë³äæåííÿ îñòàíí³õ ðîê³â, îá’ºä-
íàíèõ íàçâîþ íàíîíàóêà â òàêèõ ðîçä³ëàõ ÿê íàíîìåäèöè-
íà, íàíîôàðìàêîëîã³ÿ, íàíîòîêñèêîëîã³ÿ, íàíîôàðìàö³ÿ,
âò³ëþþòüñÿ ñüîãîäí³, ñàìå ïðî íèõ éäå ïð³îðèòåòíà, ðîç-
ðîáêà çîêðåìà òàêèõ íàíîìàòåð³àë³â ³ íàíî÷àñòèíîê: ë³ïî-
ñîì, ôóëåðåí³â, äåíäðèìåð³â, íàíîñòåðæí³â, íàíîïë³âîê,
íàíîòðóáîê, íàíîêîìïîçèò³â, íàíîêðèñòàë³â, íàíîäðîòè-
íîê, íàíîïîðîøê³â, íàíîêàïñóë, íàíîá³îñåíñîð³â, íàíî-
ïðèñòðî¿â, íàíîñòðóêòóðíèõ ð³äèí (êîëî¿äè, ì³öåëè, ãåë³,
ïîë³ìåðè). Â³äì³÷åí³ íàíîìàòåð³àëè ìîæóòü ïîòåíö³àëü-
íî áóòè åôåêòèâíèìè ë³êàðñüêèìè çàñîáàìè. Íà îñíîâ³
öèõ äîñë³äæåíü âñòàíîâëþþòüñÿ â³äïîâ³äí³ ô³çè÷í³,
õ³ì³÷í³, á³îëîã³÷í³, ôàðìàêîëîã³÷í³, òîêñèêîëîã³÷í³ âëàñòè-
âîñò³ ñó÷àñíèõ íàíîñòðóêòóð [1, 2, 4, 5, 9, 17].

Ô³ç³îëîã³÷íî àêòèâí³ ðå÷îâèíè (àì³íîêèñëîòè, ìåä³à-
òîðè, â³òàì³íè, ³ìóíîãëîáóë³íè, àëüáóì³í òîùî) º íàíî-
ðîçì³ðí³. Ó æèâèõ ñòðóêòóðàõ âèçíà÷àþòü ñïåö³àëüí³
íàíîêàíàëè, íàíîïîðè, ÿê³ ðåãóëþþòü ôóíêö³¿ òà îáì³í
ðå÷îâèí îðãàí³â ³ ñèñòåì îðãàí³çìó. Ïîò³ê âîäè, ³îí³â,
ô³ç³îëîã³÷íî àêòèâíèõ ðå÷îâèí êð³çü á³îëîã³÷íó ìåìáðà-
íó º îñíîâíèì êîìïîíåòîì ôóíêö³îíóâàííÿ áàãàòüîõ
êë³òèííèõ ïðîöåñ³â. Â³äì³÷åíèé ïðîöåñ ï³äêîðÿºòüñÿ ðî-
áîò³ ïðèðîäíèõ ìåõàí³çì³â âèñîêî¿ òî÷íîñò³. Ïðîâåäåí³
äîñë³äæåííÿ ³ç çàëó÷åííÿì äîñÿãíåíü ç íàíîòåõíîëîã³é
ñïðÿìîâàí³ íà ìàêñèìàëüíî òî÷íå êîï³þâàííÿ á³îëîã³÷-
íèõ, ô³ç³îëîã³÷íèõ, ô³çè÷íèõ òà õ³ì³÷íèõ âëàñòèâîñòåé ïðè-
ðîäíèõ íàíîêàíàë³â, íàíîïîð [4, 8]. Ñåðåä á³îëîã³÷íèõ íà-
íîêàíàë³â àêâàïîðèíè (ÀÏ), ùî ì³ñòÿòüñÿ ó ïëàçìàòè÷í³é
ìåìáðàí³, õàðàêòåðèçóþòüñÿ 5-òè ÷è 10-òè êðàòíèì
çá³ëüøåííÿì ïðîíèêíîñò³ äëÿ âîäè ó ïîð³âíÿíí³ ç ³íøèìè
êë³òèíàìè. ÀÏ íàëåæàòü äî ðîäèíè ïðîòå¿í³â ìåìáðàííèõ
êàíàë³â, ùî øèðîêî ðîçïîâñþäæåí³ ìàéæå ó âñ³õ æèâèõ
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îðãàí³çìàõ. ÀÏ ìàþòü ïðîñòó ñòðóêòóðó ó ïîð³âíÿíí³ ç
³îííèìè êàíàëàìè. Ö³ ïðîòå¿íè óòâîðþþòü âóçüêó ïîðó
äîâæèíîþ ïðèáëèçíî 2,5 íì. Ðóõ âîäè ó ÀÏ ï³äïîðÿäêî-
âóºòüñÿ ñóâîðèì åëåêòðîìàãí³òíèì çàêîíàì [7].

Íà ì³æíàðîäíîìó ñèìïîç³óì³ â áåðåçí³ 2009 ðîêó,
ÿêèé áóâ ïðèñâÿ÷åíèé ïèòàííþ “Ìîëåêóëÿðí³ ðîòîðè ³
ìîòîðè” îáãîâîðþâàëè áóäîâó òà ôóíêö³¿ íèçüêîìîëåêó-
ëÿðíèõ ðîòîð³â ç ìåòîþ, ùîá â ïåðñïåêòèâ³ ñòâîðþâàòè
íîâ³ ïðèëàäè, â îñíîâ³ ôóíêö³îíóâàííÿ ÿêèõ ëåæàâ áè
ïðèíöèï ä³ÿëüíîñò³ ïðèðîäíèõ íàíîìåõàí³çì³â [30]. Á³î-
ëîã³÷í³ íàíîìîòîðè ôîðìóâàëèñü ïðîòÿãîì ì³ëüéîí³â
ðîê³â, ùîá âèêîíàòè âèçíà÷åí³ ïðèðîäîþ çàâäàííÿ ç âè-
ñîêîþ åôåêòèâí³ñòþ. Îñòàíí³ ðîêè â÷åí³ çàö³êàâèëèñü
â÷åííÿì âëàñòèâîñòåé êàòàë³òè÷íèõ íàíîìîòîð³â, ÿê³
ïðàöþþòü çàâäÿêè åíåðã³¿, ùî óòâîðþºòüñÿ ïðè ðîçùåï-
ëåíí³ õ³ì³÷íîãî ïàëèâà [38].

Á³îëîãàìè âñòàíîâëåíî, ùî ðóõ á³ëüøîñò³ æèâèõ
îðãàí³çì³â, ÿê³ ìàþòü íàíî- òà ì³êðî- ðîçì³ðè,
çä³éñíþºòüñÿ çà ðàõóíîê åíåðã³¿ â³ä ïðèðîäíèõ íàíîìî-
òîð³â, â òîìó ÷èñë³ ïîë³ìåðíèõ ³ ñàìå öÿ åíåðã³ÿ âèêîðèñ-
òîâóºòüñÿ äëÿ òðàíñïîðòó îðãàíåë. Â æèâ³é êë³òèí³ ñèñòå-
ìà ìîëåêóë â íàíîìîòîðàõ ïåðåòâîðþº õ³ì³÷íó åíåðã³þ â
ìåõàí³÷íó, îáìèíàþ÷è òåïëîâó ñòàä³þ, òîìó êîåô³ö³ºíò
êîðèñíî¿ ä³¿ öèõ íàíîìîòîð³â äîñÿãàº 90–100%. Ââàæà-
þòü, ùî ñàìå çà äîïîìîãîþ öèõ ìîòîð³â ìîæíà äîñòàâëÿ-
òè êîíòåéíåðè ç ë³êàðñüêèìè çàñîáàìè àáî ãåíàìè â ñå-
ðåäèíó êë³òèíè, à ïîò³ì ïåðåì³ùóâàòè ¿õ â ïåâí³ îðãàíåëè
òà êîìïàðòìåíè [6].

Äëÿ ðîçóì³ííÿ âèùåçàçíà÷åíèõ ïðèðîäíèõ ïðîöåñ³â
ñòâîðèëè øòó÷í³ ìîòîðè, ÿê³ ìîæóòü ³ì³òóâàòè äèíàì³êó
ïðèðîäíèõ ìîòîð³â ³ ¿õ óòâîðåíü. Çà îòðèìàíèìè äàíèìè
ìîæíà çðîáèòè âèñíîâîê, ùî íàíîìîòîðè íà ï³äñòàâ³



88

ÎÃËßÄÈ / SURVEYS

Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë ¹ 1 (86) • 2015

ôðàãìåíò³â ÄÍÊ ìîæóòü çàëó÷àòèñü, ÿê äî ñïðÿìîâàíîãî
ïåðåì³ùåííÿ íàíî÷àñòèíîê, êîëè äîäàºòüñÿ ïàëèâî, òàê ³
äî ¿õ ñèíòåçó. À ðåàêö³ÿ, íàïðèêëàä, ïåðåì³ùåííÿ ÄÍÊ
ôðàãìåíò³â ìîæå ïðîäîâæóâàòèñü äî òîãî ÷àñó, ïîêè
³ñíóº åíåðã³ÿ, íåîáõ³äíà äëÿ öüîãî ïåðåì³ùåííÿ, ùî áóëî
âñòàíîâëåíî äëÿ íàíî÷àñòèíîê çîëîòà, ÿê³ ìîãëè ïåðå-
ì³ùóâàòèñü ïðè íàÿâíîñò³ äîñòàòíüî¿ ê³ëüêîñò³ õ³ì³÷íî
óòâîðåíî¿ åíåðã³¿ [36].

 Ðîáîòà òà ì³öí³ñòü íàíîêîìïîçèò³â çàëåæèòü â³ä ¿õ òåð-
ìîäèíàì³÷íèõ ³ ê³íåòè÷íèõ õàðàêòåðèñòèê òà ðåãóëþºòüñÿ
çàêîíàìè ô³çèêè, õ³ì³¿, ô³çèêî-õ³ì³¿, à íå ìåõàí³êè [15]. Îä-
í³ºþ ç ïåðøèõ ïåðåä â÷åíèìè áóëà ïîñòàâëåíà ö³ëü ùîäî
âèçíà÷åííÿ ìåõàí³çìó, çà ÿêèì íàíîìîòîð âèêîðèñòîâóº
åíåðã³þ ïðè ã³äðîë³ç³ ÀÒÔ àáî ³íøèõ õ³ì³÷íèõ ðåàêö³é,
ùîá åôåêòèâíî ðîçâ’ÿçàòè çàâäàííÿ, ÿê êðàùå ñïðÿìóâà-
òè ³ ãåíåðóâàòè öþ åíåðã³þ [11]. Çàðàç âèâ÷àþòüñÿ ìîòî-
ðè, â îñíîâ³ ÿêèõ º ïðîòå¿íè, òàê³ ÿê ì³îçèí, àêòèí, ê³íåçèí,
òóáóë³í òà ³í. [31]. Ñàìå ïðîòå¿í â öèõ íàíîìîòîðàõ ìîæå
ïåðåì³ùóâàòèñü âçäîâæ öèòîñêåëåòó. Ìîëåêóëÿðíèé ìî-
òîð, ùî ì³ñòèòü ê³íåçèí, ìîæå ïåðåáóâàòè ó âîäíîìó ðîç-
÷èí³, äå â³äì³÷àþòü õ³ì³÷íó ð³âíîâàãó, òîáòî õ³ì³÷íèé ïî-
òåíö³àë ÀÒÔ äîð³âíþº ñóì³ õ³ì³÷íèõ ïîòåíö³àë³â
àäåíîçèíó äèôîñôàòó (ÀÄÔ) òà ôîñôîðó íåîðãàí³÷íîãî.

Âèçíà÷åíî, ùî ê³íåçèí–1 çâ’ÿçóºòüñÿ ç äèìåðàìè
â³ëüíîãî òóáóë³íà â ðîç÷èí³ ³ òèì ñàìèì ñïðèÿº óòâîðåí-
íþ ÀÄÔ. Öå ïîêàçóº, ùî àêòèâàö³ÿ òóáóë³íîì ê³íåçèíîâî¿
ÀÒÔ-àçè íå º ºäèíèì ìåõàí³çìîì, ÿê äóìàëè ðàí³øå,
âíàñë³äîê äåïîëÿðèçàö³¿ ê³íåçèíó. Ñòóï³íü àêòèâàö³¿
ÀÒÔ-àçè íåïîëÿðèçîâàíèì ê³íåçèíîì âàð³þº â çàëåæ-
íîñò³ â³ä äæåðåë ê³íåçèíó ³ òóáóë³íó, îäíàê çðîçóì³ëî, ùî
àêòèâí³ñòü ÀÒÔ-àçè íå ïîòðåáóº ãåòåðîäèìåðíîãî âòðó-
÷àííÿ, ùîá çàíóðèòèñü â ì³êðîòóáóëÿðíó ñòðóêòóðó. Äëÿ
ê³íåçèíó ³ òóáóë³íó ïàòîãåííèõ ãðèá³â ìàêñèìàëüíà àêòè-
âàö³ÿ íåïîë³ìåðèçîâàíîãî òóáóë³íó â³äáóâàºòüñÿ ïîä³áíî
äî àêòèâàö³¿ ì³êðîòðóáî÷îê. Â ïðèñóòíîñò³ íåã³äðîë³çîâà-
íîãî ÀÒÔ êîæíèé ê³íåçèí çâ’ÿçóº äèìåðè òóáóë³íó [10].

Ìîëåêóëè ê³íåçèíó íàâêîëî öèòîñêåëåòó ìîæóòü ïå-
ðåñóâàòèñü íàçàä ³ âïåðåä, à ³íîä³ íà íåâåëèêó â³äñòàíü
ïðàâîðó÷ ³ ë³âîðó÷. Ïðè öüîìó â³äáóâàºòüñÿ îáîâ’ÿçêî-
âèé ã³äðîë³ç ÀÒÔ äî ÀÄÔ òà íåîðãàí³÷íîãî ôîñôîðó, ç
ÿêèõ ïîò³ì ñèíòåçóºòüñÿ ÀÒÔ. Äèíàì³÷íà ð³âíîâàãà
õ³ì³÷íîãî ïåðåòâîðåííÿ çáåð³ãàºòüñÿ òîìó, ùî ïðè êîæ-
íîìó ã³äðîë³ç³ ÀÒÔ íàäàë³ â³äáóâàºòüñÿ ñèíòåç ÀÒÔ, òîá-
òî ïðè êîæíîìó êðîö³ á³îëîã³÷íîãî ìîòîðó ïðàâîðó÷
â³äáóâàºòüñÿ êðîê ë³âîðó÷. Êîæíèé ðóõ, ÿêèé ïîâ’ÿçóþòü
ç íîðìàëüíîþ ôóíêö³ºþ ìîëåêóëè â ô³ç³îëîã³÷íèõ óìî-
âàõ, ñóïðîâîäæóºòüñÿ ÿê ã³äðîë³çîì ÀÒÔ, òàê ³ ¿¿ ñèíòåçîì.
Êîëè âèäàëÿºìî ÀÄÔ àáî äîäàºìî ÀÒÔ ê³íåçèí çì³íþº
õ³ì³÷í³ ïîòåíö³àëè ÀÒÔ òà ÀÄÔ, â òîé ÷àñ õàðàêòåð ðóõó,
ùî ñïðèÿº ïåðåõîäó á³ëêà ç îäíîãî ñòàíó â ³íøèé, ïðè
öüîìó íå çì³íþºòüñÿ. Ðàçîì ç òèì, â ìîëåêóë³ ê³íåçèíó º
³íøèé ñàéò, ÿêèé ìîæå ïðèéìàòè ó÷àñòü â ã³äðîë³ç³ ÀÒÔ,
ùî çâ’ÿçóºòüñÿ ç ÀÒÔ á³ëüøå í³æ ç ÀÄÔ. Òîìó â íàíîìî-
ëåêóëÿðíèõ ìîòîðàõ âèä³ëÿþòü íàíîðîòîðè, ùî äîçâîëÿþòü
ðóõàòèñü íàíî÷àñòèíêàì. Äî íàíîðîçì³ðíèõ íàíîìî-
òîð³â íàëåæàòü ôðàãìåíòè ÄÍÊ [29, 18, 13, 30].

 Â³ä ìåõàí³÷íî¿ íàïðóãè ÄÍÊ çàëåæèòü øâèäê³ñòü ³
ñïðÿìîâàí³ñòü ä³¿ ìîòîðó ÄÍÊ – ïîë³ìåðàçè. Ìîòîð ðó-
õàºòüñÿ âçäîâæ ÄÍÊ ïðîòÿãîì öèêëó. Íàïðóãà òà ³íø³ ïà-

ðàìåòðè çàëåæàòü â³ä êîíöåíòðàö³¿ ³ ôðàãìåíòó íóêëåî-
òèä³â òà ï³ðîôîñôàò³â, ùî ïðèéìàþòü ó÷àñòü â ðîáîò³
ìîòîðó. Òàêèì ÷èíîì ìîëåêóëÿðí³ ìîòîðè ð³çíîãî ïî-
õîäæåííÿ ìîæóòü ïåðåòâîðþâàòè õ³ì³÷íó åíåðã³þ â ñïðÿ-
ìîâàíèé ðóõ âçäîâæ ïîëÿðíîãî ìàêðîìîëåêóëÿðíîãî öè-
òîñêåëåòó ïðîòè ãðàä³ºòó êîíöåíòðàö³¿ [35].

Ïåðåõ³ä õ³ì³÷íî¿ åíåðã³¿ â ìåõàí³÷íó äîñÿãàºòüñÿ øëÿ-
õîì ïîñë³äîâíèõ õ³ì³÷íèõ ïåðåòâîðåíü, ùî áåðóòü ó÷àñòü
â êàòàë³òè÷íîìó âèêîðèñòàíí³ åíåðã³¿ ïåðåòâîðåíü ìîëå-
êóë, íàïðèêëàä, ÀÒÔ â ÀÄÔ òà ôîñôîð íåîðãàí³÷íèé ïðè
öüîìó ñïîñòåð³ãàþòüñÿ êîíôîðìàö³éí³ ïåðåòâîðåííÿ
ìîëåêóë ìîòîðó, ùî ñïðèÿþòü ðóõó âïðîäîâæ öèòîñêåëå-
òó [23]. Â äàíèõ óìîâàõ á³ëîê ó ñêëàä³ ìîòîðó ìîæå ðåãðå-
ñóâàòè, à ïîò³ì ïîâåðòàòèñÿ â ïî÷àòêîâèé êîíôîðìàö³é-
íèé ñòàí. ²ñíóþòü äâîãîëîâ³ ìîòîðè, ùî ì³ñòÿòü ê³íåçèí
àáî ì³îçèí. Ö³ ìîòîðè ðóõàþòüñÿ óçãîäæåíî, êîëè çàäíÿ
ãîëîâêà â³ääàëÿºòüñÿ â³ä çâè÷àéíîãî õîäó ³ ïðèêð³ïëþºòü-
ñÿ ïîïåðåäó. Ãîâîðÿ÷è ïðî âíóòð³øíþ êîíñòðóêö³þ ìî-
òîðó íåçàëåæíî â³ä éîãî ðîçòàøóâàííÿ, ìîæíà âèáðàòè ó
ÿêîñò³ ïî÷àòêîâî¿ âíóòð³øíüî¿ êîíôîðìàö³¿ òàêó êîíôîð-
ìàö³þ, êîëè îáèäâ³ ãîëîâêè ïðèêð³ïëþþòüñÿ äî ïåâíèõ
ä³ëÿíîê, ïðè öüîìó ÀÄÔ ïîâ’ÿçóºòüñÿ ç òèìè æ àêòèâíè-
ìè ä³ëÿíêàìè á³ëêó, ÿê³ íåîáõ³äí³ äëÿ ã³äðîë³çó ÀÒÔ. Â³ä
òåðìîäèíàì³÷íî¿ ð³âíîâàãè ìîòîðó, ðîçòàøóâàííÿ ÀÒÔ
ñïåðåäó àáî ïîçàäó ãîëîâêè á³ëêó çàëåæèòü ïî÷àòêîâèé
ñòàí ìîòîðó [33].

Ó êîæíîìó êîíôîðìàö³éíîìó öèêë³ ìîòîðó âèçíà÷à-
þòü ïåâíó ê³ëüê³ñòü ðåàêö³é. Ðàçîì ç òèì, äëÿ á³ëüøîñò³
ìîòîð³â, ÿê³ ïðàöþþòü â ô³ç³îëîã³÷íèõ óìîâàõ ³ íå ï³äëÿãàþòü
âïëèâó ïðîòèëåæíèõ ñèë, ïðè ã³äðîë³ç³ ÀÒÔ â³äáó-
âàºòüñÿ ëèøå îäíå ïåðåòâîðåííÿ ìîëåêóëè. Õî÷à ïðîöåñ
ã³äðîë³çó ÀÒÔ º ïðîòèëåæíèì éîãî ñèíòåçó, ìåõàí³çì ïî-
âåðíåííÿ äî ïåðâèííîãî ñòàíó ìîëåêóëè â³äð³çíÿºòüñÿ.
Íà â³äì³íó â³ä á³ëüøîñò³ ìàêðîñêîï³÷íèõ ïðèðîäíèõ ìî-
òîð³â – íàíîìîòîðè íå ìàþòü ºäèíîãî ìåõàí³çìó ôóíêö³î-
íóâàííÿ, ùî çàëåæèòü â³ä íàâêîëèøíüîãî ñåðåäîâèùà,
çîâí³øí³õ âïëèâ³â òà õ³ì³÷íîãî ïîòåíö³àëó ðåàãåíò³â [32,
12, 19, 28, 25].

Íà àêòèâí³ñòü ê³íåçèíó â ÿêîñò³ íàíîìîòîðó âïëèâà-
þòü çîâí³øí³ ñèëè (òåìïåðàòóðà, âîëîã³ñòü, òèñê òà ³íø³)
³ òîìó ââàæàþòü, ùî ê³íåçèí íå çàâæäè áåðå ó÷àñòü â
ã³äðîë³ç³ ÀÒÔ [15]. Ê³íåòè÷íèé ïîñë³äîâíèé ìåõàí³çì àê-
òèâíîñò³ ì³îçèíó V ðåàë³çóºòüñÿ â îäèí öèêë ã³äðîë³çó
ÀÒÔ [33]. Îáèäâ³ ãîëîâêè ì³îçèíó ìîæóòü âçàºìîä³ÿòè ç
àêòèíîì â àêòèâíîìó ñàéò³, òîáòî íà êîæí³é ãîë³âö³ º
ñàéò âçàºìîä³¿ ç ÀÄÔ. Ïåðåõ³ä ç êîæíîãî ñòàíó çàçâè÷àé
ñóïðîâîäæóºòüñÿ âèâ³ëüíåííÿì ÀÄÔ, ùî º ï³äãîòîâ÷îþ
ñòàä³ºþ äëÿ çâ’ÿçóâàííÿ ÀÒÔ. Íåâ³äîìî ïðè öüîìó
â³äáóâàºòüñÿ â³ää³ëåííÿ ãîëîâêè â³ä àêòèíó ÷è â³ä ò³º¿ ãî-
ëîâêè ì³îçèíó, ç ÿêî¿ âèâ³ëüíþºòüñÿ ÀÄÔ. Ìîæëèâî, ùî
âñå öå â³äáóâàºòüñÿ ç ïåðåñóâíîþ ãîëîâêîþ, â òîé ÷àñ ÿê
³íøà ãîëîâêà âçàºìîä³º ç ÀÒÔ â àêòèâíîìó ñàéò³. Íà-
ñòóïíèì º òèïîâèé ã³äðîë³ç ÀÒÔ äî ÀÄÔ ³ ôîñôîðó íå-
îðãàí³÷íîãî â àêòèâíîìó ñàéò³ ³ ïîâòîðíå ç’ºäíàííÿ ãî-
ëîâêè ì³îçèíó ç àêòèíîì. Ïðè öüîìó ÀÄÔ çàéìàº
àêòèâí³ ñàéòè ³ òîä³ îáèäâ³ ãîëîâêè ì³îçèíó âçàºìîä³þòü
ç àêòèíîì. Çàðàç ³äåíòèô³êóþòü ðîáîòó ³ ìåõàí³çì ä³¿
ìîëåêóëÿðíèõ ìîòîð³â ç ôóíêö³îíóâàííÿì ³îííèõ íà-
ñîñ³â òàêèõ ÿê Ñà2+ - ÀÒÔ – àçà ì³îçèíó, ùî òàêîæ ñïîëó-
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÷åí³ ç ã³äðîë³çîì ÀÒÔ ³ åíåðã³ºþ äëÿ òðàíñïîðòó ³îí³â
êð³çü ìåìáðàíó [16,40].

Ââàæàþòü òàêîæ, ùî á³ã òâàðèí â³ä íåáåçïåêè
çä³éñíþºòüñÿ á³ëêîâèìè íàíîìîòîðàìè, ÿê³ ïåðåíîñÿòü
÷àñòèíêè ìåòàáîë³ò³â âçäîâæ öèòîñêåëåòó. Ñàìå íàíîìî-
òîðè äîçâîëÿþòü ðîçâèâàòè âèñîêó øâèäê³ñòü ³ ñèëó. Âåëè-
êå çíà÷åííÿ ìàþòü ð³çí³ íàíî÷àñòèíêè – íàíîâîëîêíà, íà-
íîòðóáêè, äëÿ ïåðåñóâàííÿ ÿêèõ çàñòîñîâóþòü åíåðã³þ,
ùî óòâîðþºòüñÿ ïðè ðîçùåïëåíí³ ïåðåêèñó âîäíþ. Ïåâíà
÷àñòèíà åíåðã³¿, ùî âèêîðèñòîâóþòü íàíîìîòîðè, º ïðî-
äóêòîì àêòèâíîñò³ ì³òîõîíäð³é [26,38]. Á³ìåòàë³÷í³ íàíî-
âîëîêíà ç ïëàòèíè ³ çîëîòà ââàæàþòü òàêîæ êàòàë³òè÷íèìè
íàíîìîòîðàìè. ²ñíóþòü ð³çí³ ñòèìóëè, äî ÿêèõ íàëåæàòü
åëåêòðîñòàòè÷í³ ñèëè, ùî ïåðåñóâàþòü ö³ âîëîêíà. Òîìó
ðîçðîáêà ïðèëàä³â, ùîá êîíòðîëþâàòè ðîáîòó íàíîìî-
òîð³â, äî ñêëàäó ÿêèõ âõîäÿòü íàíî÷àñòèíêè ìåòàë³â,
çä³éñíþºòüñÿ çàâäÿêè òàêèì çîâí³øí³ì ñòèìóëàì ÿê òåì-
ïåðàòóðà, ñâ³òëî, ìàãí³òí³ òà åëåêòðè÷í³ ïîëÿ [39].

Äëÿ ìåäèöèíè ñòâîðåííÿ øòó÷íèõ íàíîìîòîð³â âàæ-
ëèâî, òîìó ùî ìîæëèâî çä³éñíåííÿ ö³ëåñïðÿìîâàíî¿ äîñ-
òàâêè ãåí³â, á³ëê³â ³ ë³êàðñüêèõ ïðåïàðàò³â! Íàïðèêëàä, ïðè
ïðèºäíàíí³ ì³îçèíó äî êîíòåéíåðó ç ë³êàðñüêèì çàñîáîì ³
ââåäåíí³ â êë³òèíó, öå ñïîëó÷åííÿ ïåðåñóâàºòüñÿ ïî àêòè-
íîâèì âîëîêíàì â ñåðåäèí³ êë³òèíè. Êîëè äî êîíòåéíåðó
ïðèêð³ïëþºòüñÿ ê³íåçèí, òî ñïîëó÷åííÿ ðóõàºòüñÿ ïî òó-
áóë³íîâèì ì³êðîòðóáî÷êàì äî ÿäðà. Íàíîìîòîðè áóäóòü
çäàòí³ äîñòàâëÿòè íàíî- ³ ìàêðîìîëåêóëè, ùî íåîáõ³äí³ äëÿ
ë³êóâàííÿ ³ ä³àãíîñòèêè ïîøêîäæåíèõ ä³ëÿíîê, íàïðèêëàä,
âñåðåäèí³ ñóäèíè [6].

 Êàòàë³òè÷íî ðóõ øòó÷íèõ ì³êðî- òà íàíîìîòîð³â (ÿê
íàíîïðîâîäè äâèãóíè ³ â ì³êðîïðîá³ðêàõ) ìîæå ìàòè íàä-
âèñîê³ øâèäêîñò³ ïåðåñóâàííÿ (ñîòåíü äîâæèí ò³ëà â ñå-
êóíäó), ÿê áàêòåð³¿. Àêòèâí³ñòü øòó÷íèõ íàíîìîòîð³â
ìîæå áóòè äîñÿãíóòà øëÿõîì ãëèáîêîãî ðîçóì³ííÿ ³ ðàö³-
îíàëüíî¿ îïòèì³çàö³¿ êëþ÷îâèõ ÷èííèê³â, ùî âèçíà÷àþòü
ñêëàä äâèãóíà ³ ïàëèâà, ¿õ ìîðôîëîã³þ ³ ìîæëèâîñò³ ð³çíèõ
çîâí³øí³õ ïîäðàçíèê³â, ñåðåä ÿêèõ îñîáëèâà óâàãà ïîâèí-
íà áóòè ïðèä³ëåíà âèÿâëåííþ íîâèõ ³ åôåêòèâíèõ êàòàë³-
òè÷íèõ ìàòåð³àë³â äëÿ ðåàêö³é ðîçêëàäàííÿ ³ çàñòîñóâàííÿ
ïàëèâà, â òîìó ÷èñë³ íîâîãî.

Òàêèì ÷èíîì, ñèíòåòè÷í³ íàíîìîòîðè ç íàíîøêàëîþ
â³ä³ãðàþòü âåëèêó ðîëü ó ôóíêö³îíóâàíí³ íàíîìåõàí³çì³â.
Äîñÿãíåííÿ â íàíîðåãóëÿö³¿ øòó÷íèìè íàíîìåõàí³çìàìè
âàæëèâ³ ïðè êîíòðîë³ ðóõó äâèãóí³â ³ ð³øåíí³ çàâäàíü, ùî
ìàþòü ïðèêëàäíå çíà÷åííÿ, íàïðèêëàä, ïðè ö³ëåñïðÿìî-
âàí³é ðåãóëÿö³¿ ïåðåì³ùåííÿ ÷àñòèíîê â çàëåæíîñò³ â³ä
÷àñó ³ ïðîñòîðó ç ïåâíîþ øâèäê³ñòþ. Ð³çí³ ï³äõîäè äî êå-
ðóâàííÿ ä³ÿëüíîñòþ íàíîìîòîð³â ïðèéìàþòü äî óâàãè
âïëèâ ìàãí³òíîãî ïîëÿ, òåìïåðàòóðè, åëåêòðî-õ³ì³÷íî¿
ñïðÿìîâàíîñò³ ³ õ³ì³÷íèõ ñòèìóë³â (âêëþ÷àþ÷è êîíòðîëü
êîíöåíòðàö³¿ åíåðã³¿). Òàêà âëàñòèâ³ñòü êîíòðîëþâàòè íà-
íîìîòîðè º ï³äñòàâîþ äëÿ ïîäàëüøîãî ñòâîðåííÿ ïîòóæ-
íèõ íàíîìàøèí [37].

Âèñíîâîê. Ç ðîçâèòêîì ôóíäàìåíòàëüíèõ ìåäèêî-
á³îëîã³÷íèõ äîñë³äæåíü, â òîìó ÷èñë³ â ãàëóç³ íàíîòåõíî-
ëîã³é, íàíîìåäèöèíè, íàíîôàðìàêîëîã³¿, ìîæóòü áóòè
ïîâ’ÿçàí³ íàä³¿ âèíèêíåííÿ íîâèõ ìåòîä³â ä³àãíîñòèêè ³
ë³êóâàííÿ ð³çíèõ çàõâîðþâàíü, à òàêîæ ³íøèõ íîâ³òí³õ òåõ-
íîëîã³é ³ç çàëó÷åííÿì ïðèðîäíèõ íàíîìîòîð³â.

Ðåöåíçåíò: ä.ìåä. í., ïðîôåñîð Í³æåíêîâñüêà ².Â.
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Ðåçþìå. Ñòàòüÿ ïîñâÿùåíà íîâîìó íàïðàâëåíèþ
íàíîôàðìàêîëîãèè – ôóíêöèîíèðîâàíèþ íàíî÷àñòèö,
íàíîêîìïîçèòîâ â ñîñòàâå íàíîìîòîðîâ, êîòîðûå èìè-
òèðóþò äèíàìèêó ïðèðîäíûõ ìîòîðîâ. Ê ïðèðîäíûì íà-
íîìîòîðàì îòíîñÿò ÀÒÔ-àçó. Ñòåïåíü àêòèâàöèè ÀÒÔ-àçû
ïðîòåèíîì êèíåçèíîì ñâÿçàíà ñ ãèäðîëèçîì ÀÒÔ è åãî
ñèíòåçîì. Ïðè ýòîì îñóùåñòâëÿåòñÿ ïåðåõîä õèìè÷åñ-
êîé ýíåðãèè â ìåõàíè÷åñêóþ. Â êàæäîì êîíôîðìàöèîí-
íîì öèêëå óñòàíàâëèâàåòñÿ îïðåäåëåííîå êîëè÷åñòâî
ðåàêöèé. Èäåíòèôèöèðóþò ðàáîòó è ìåõàíèçì äåéñòâèÿ
ìîëåêóëÿðíûõ ìîòîðîâ, êîòîðûå âêëþ÷àþò Ñà2+ ÀÒÔ-àçó
ìèîçèíà, ÄÍÊ ïîëèìåðàçó è äð.

Óñòàíîâëåíèå ìåõàíèçìîâ ôóíêöèîíèðîâàíèÿ íà-
íîìîòîðîâ ñïîñîáñòâóåò èçûñêàíèþ íîâûõ ìåòîäîâ äè-
àãíîñòèêè è ëå÷åíèÿ.
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NATURAL NANOMOTORS:
MEDICO-BIOLOGICAL TREATMENT

V. Monashnenko, N. Gorchakova, I. Chekman
Bohomolets National Medical University,
Kyiv, Ukraine

Summary: Article is devoted to a new direction of
nanopharmacology – functioning nanoparticles, nanocom-
posites comprising nanomotors that mimic the dynamics
of natural motors. The natural nanomotors include ATP-ase.
Degree of activation of ATP-ase protein kinesin associated
with the hydrolysis of ATP and its synthesis. Wherein a
transition of the chemical energy into mechanical energy.
Each conformational cycle is set a certain number of
reactions. Identify the operation and the mechanism of
molecular motors which include Ca2 + ATP-ase myosin, DNA
polymerase, etc. Establishment mechanisms of
nanomotors contributes to finding new methods of
diagnostics and treatment.

Key words: nanopharmacology, nanoparticles, nano-
composites, nanomotors,
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Àêòóàëüí³ñòü. Ë³êóâàííÿ ïñèõî-åìîö³éíèõ ïîðóøåíü
ïåðåäáà÷àº çàñòîñóâàííÿ ïñèõîòðîïíèõ ïðåïàðàò³â ð³çíèõ
ãðóï. Ïñèõîòðîïíèìè çàñîáàìè (ãðåö. psyche – äóøà,
ñâ³äîì³ñòü, tropos – ñïîð³äíåí³ñòü) íàçèâàþòü ë³êàðñüê³
ïðåïàðàòè, ùî âèá³ðêîâî ðåãóëþþòü ïñèõ³÷í³ ôóíêö³¿, ïå-
ðåäóñ³ì åìîö³¿, ìèñëåííÿ, ïàì’ÿòü, ïñèõîìîòîðíó àê-
òèâí³ñòü, ïðèçíà÷åí³ äëÿ çàñòîñóâàííÿ ïðè ïîðóøåííÿõ
ïñèõ³÷íèõ ôóíêö³é, ó òîìó ÷èñë³ ïðè ãðàíè÷íèõ ñòàíàõ.
Áåçïå÷í³ñòü ë³êàðñüêèõ çàñîá³â º êëþ÷îâîþ óìîâîþ âèêî-
ðèñòàííÿ ë³ê³â, îñê³ëüêè çàâäÿêè ðîçâèòêó á³îõ³ì³÷íèõ,
ô³çèêî-õ³ì³÷íèõ, ôàðìàêîëîã³÷íèõ çì³í â îðãàí³çì³ ³ñíóº
íåáåçïåêà ïåðåâàæàííÿ øêîäè íàä êîðèñòþ, òîìó ïîÿâà
ïðèíöèïîâî íîâèõ ïðåïàðàò³â íà îñíîâ³ íàíî÷àñòèíîê,
ÿê³ ìîæóòü ìàòè á³ëüøó åôåêòèâí³ñòü â ïîºäíàíí³ ç íèçü-
êîþ òîêñè÷í³ñòþ, äîçâîëèòü ïîêðàùèòè ôàðìàêîòåðàïåâ-
òè÷íó åôåêòèâí³ñòü ìåäèêàìåíò³â, âèçíà÷èòè ïåðåâàãè
ìîíî- òà êîìá³íîâàíî¿ òåðàï³¿, çìåíøèòè äîçó òà êîíöåíò-
ðàö³þ ïñèõîòðîïíèõ çàñîá³â. Îäí³ºþ ç âàæëèâèõ ïðîáëåì
ôàðìàêîòåðàï³¿ àíñ³îë³òè÷íèìè àíòèäåïðåñàíòàìè òà
³íøèìè ïñèõîìîòîðíèìè çàñîáàìè õâîðèõ ç ïñèõ³÷íèìè
ðîçëàäàìè º çìåíøåííÿ ê³ëüêîñò³ ïðîÿâ³â ïîá³÷íèõ
åôåêò³â âíàñë³äîê ïîíèæåííÿ òîêñè÷íîãî âïëèâó íà
îðãàí³çì ëþäèíè, íå çìåíøóþ÷è ïðè öüîìó ë³êóâàëüíî¿
åôåêòèâíîñò³ ïðèçíà÷åíèõ ë³êàðåì ïðåïàðàò³â. Ïåðñïåê-
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òèâíèì ñïîñîáîì çá³ëüøåííÿ á³îäîñòóïíîñò³ ë³êàðñüêèõ
çàñîá³â â ïîºäíàíí³ ç³ çìåíøåííÿì íåãàòèâíèõ ïðîÿâ³â íà
îðãàí³çì ïàö³ºíò³â º âèêîðèñòàííÿ ïñèõîòðîïíèõ çàñîá³â
ç íàíî÷àñòèíêàìè îðãàí³÷íîãî é íåîðãàí³÷íîãî ïîõîä-
æåííÿ. Á³ëüø³ñòü ïñèõîòðîïíèõ çàñîá³â ïîçáàâëåí³ âèá³ð-
êîâîñò³ âïëèâó íà íåéðîõ³ì³÷í³ ñèñòåìè ìîçêó, ùî â³äïî-
â³äàþòü çà ðîçâèòîê íåéðîô³ç³îëîã³÷íèõ åôåêò³â. ßê
ïðàâèëî, ôàðìàêîëîã³÷í³ åôåêòè ðåàë³çóþòüñÿ çà ðàõó-
íîê ïîë³ìåä³àòîðíî¿ ä³¿ (áåíçîä³àçåï³íè ìàþòü ñåäàòèâ-
íèé åôåêò, àëå äåÿê³ ç íèõ ìîæóòü âèêëèêàòè ñòèìóëþþ-
÷èé âïëèâ) [2, 4, 5].

Âèä³ëåí³ íàñòóïí³ îñíîâí³ äîôàì³íåðã³÷í³ øëÿõè
âïëèâó ïñèõîòðîïíèõ çàñîá³â: ìåçîë³ìá³÷íî-ìåçîêîðòè-
êàëüíèé, ÿêèé âïëèâàº íà ìîòèâàö³þ, åìîö³¿, àäåêâàòíó
ïîâåä³íêó; í³ãðîñòð³àòíèé, ÿêèé â³äïîâ³äàº çà êîîðäèíà-
ö³þ ðóõó; òóáåðî³íôóíäèáóëÿðíèé, ùî  êîíòðîëþº ñåê-
ðåö³þ ïðîëàêòèíó, ñîìàòîòðîïíîãî ãîðìîíó òà ³í. [4, 5].
Îñê³ëüêè ïñèõîòðîïí³ ïðåïàðàòè ñêëàäàþòü ïîøèðåíó
ãðóïó ë³êàðñüêèõ çàñîá³â â ïðàêòè÷íîìó çàñòîñóâàíí³
ë³êàð³â-ïñèõ³àòð³â, íåîáõ³äíî ïðîâîäèòè àêòèâí³ ïîøóêè
íîâèõ á³ëüø åôåêòèâíèõ ìåäèêàìåíò³â, îïòèì³çóâàòè
ôàðìàêîòåðàï³þ õâîðèõ ç ïñèõ³÷íèìè ïîðóøåííÿìè çà
ðàõóíîê ñèíòåçó íîâèõ ë³êàðñüêèõ çàñîá³â. Ñïåöèô³÷í³ñòü
òà íåñïåöèô³÷í³ñòü ä³¿ ìàéáóòí³õ ÿê³ñíèõ ïñèõîòðîïíèõ
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Ðåçþìå. Â îãëÿä³ îïèñàí³ íîâ³ ïåðñïåêòèâí³ äîñÿãíåííÿ ïîºäíàííÿ íàíî÷àñòèíîê ð³çíîãî ïîõîäæåííÿ ç
ïñèõîòðîïíèìè çàñîáàìè ç ìåòîþ ïîë³ïøåííÿ á³îäîñòóïíîñò³, ìîæëèâîñò³ ñòâîðåííÿ îïòèìàëüíèõ
øëÿõ³â ââåäåííÿ, çíèæåííÿ ê³ëüêîñò³ ïðîÿâ³â ïîá³÷íèõ åôåêò³â. Â ñòàòò³ âèñâ³òëåí³ ðåçóëüòàòè âïëèâó
íàíî÷àñòèíîê íà ïðîöåñè òðàíñïîðòó òà òðàíñôîðìàö³¿ ë³êàðñüêèõ çàñîá³â â îðãàí³çì³, ùî ñâ³ä÷àòü ïðî
ïîë³ïøåííÿ âëàñòèâîñòåé ìåäèêàìåíò³â òà ÿêîñò³ æèòòÿ õâîðèõ. Âñòàíîâëåíî, ùî âèêîðèñòàííÿ íà-
íî÷àñòèíîê ð³çíîãî ïîõîäæåííÿ òàêîæ ñïðèÿº âèñîêî÷óòëèâ³é ³äåíòèô³êàö³¿ òà âèÿâëåííþ â á³îëîã³÷íèõ
ð³äèíàõ ïñèõîòðîïíèõ ïðåïàðàò³â, ùî â³äêðèâàº ïåðñïåêòèâí³ âïðîâàäæåííÿ â ãàëóç³ òîêñèêîëîã³÷íèõ
íàóê òà ñóäîâî¿ ìåäèöèíè.
Êëþ÷îâ³ ñëîâà: ïñèõîòðîïí³ çàñîáè, íàíî÷àñòèíêè, á³îäîñòóïí³ñòü, äîñòàâêà ë³êàðñüêèõ çàñîá³â.
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ìåäèêàìåíò³â ìîæå âïëèâàòè íà ðîçâèòîê â³äïîâ³äíèõ áà-
çîâèõ òà ñóïóòí³õ åôåêò³â, ÿê³ ïîòðåáóþòü óâàæíîãî êîíò-
ðîëþ çà ÿê³ñòþ ïðåïàðàò³â òà ñïîñòåðåæåííÿ çà ñòàíîì
õâîðîãî. Ïðîâåäåíèé àíàë³ç â³ò÷èçíÿíî¿ òà çàðóá³æíî¿
ë³òåðàòóðè, ùî âèñâ³òëþº íàóêîâ³ ðåçóëüòàòè äîñë³äæåíü
ó÷åíèõ â ãàëóç³ ïñèõ³àòð³¿ òà íàíîôàðìàêîëîã³¿.

Ïîøèðåí³ íàíîìàòåð³àëè äëÿ ë³êàðñüêî¿ äîñòàâêè
ïñèõîòðîïíèõ çàñîá³â.

ßê³ñòü äîñòàâêè ë³ê³â äî îðãàí³â-ì³øåíåé çàëåæèòü â³ä
ñòðóêòóðè, ðîçì³ðó ³ ðîçïîä³ëó íàíî÷àñòèíîê. Â³äïîâ³äíî
äî êëàñèô³êàö³¿ íàíî÷àñòèíîê, ÿê³ çàñòîñîâóþòü äëÿ äîñòàâ-
êè ë³êàðñüêèõ çàñîá³â, âèêîðèñòîâóþòü òàê³ íàíîìàòåð³àëè:
ôóëåðåíè, êâàíòîâ³ ì³òêè, íàíîñóñïåíç³¿, ë³ïîñîìè, çì³øàí³
ì³öåëè, êðèñòàë³÷í³ ñòðóêòóðè (ë³îòðîïè), ì³êðîåìóëüñ³¿,
íàíîåìóëüñ³¿, íàíîêàïñóëè, ñóðôàêòàíòè, ïîë³ìåðí³ íàíî-
÷àñòèíêè, òâåðä³ ë³ï³äí³ íàíî÷àñòèíêè (ÒËÍ) (solid lipid
nanoparticles, SLN) òà íàíîë³ï³äí³ íîñ³¿ (nanostructured lipid
carriers, NLC). Â çâ’ÿçêó ç âèìîãàìè áåçïå÷íîñò³ àêòèâíî
âèêîðèñòîâóþòüñÿ á³îïîë³ìåðè – á³ëêè òà ïîë³ñàõàðèäè, òàê
ÿê ¿õ ïåðåâàãè ïîëÿãàþòü ó âèñîê³é á³îñóì³ñíîñò³, çäàòíîñò³
äî äåãðàäàö³¿ â îðãàí³çì³ ³ ïîäàëüøîãî âèâåäåííÿ. Ïîë³ìåðè
â³ä³ãðàþòü ðîëü “ñêåëåò³â” àáî “êàðêàñ³â”, ïåðåíîñÿòü
àêòèâí³ á³îìîëåêóëè, íàïðèêëàä, ïñèõîòðîïí³ ïðåïàðàòè,
ôàêòîð ðîñòó, íåñòåðî¿äí³ ïðîòèçàïàëüí³ ë³êàðñüê³ çàñîáè,
êîðòèêîñòåðî¿äè. Îñíîâíèìè ïðèðîäíèìè ïîë³ìåðàìè ó
ñèñòåìàõ äîñòàâêè ë³ê³â äî íåâðîí³â º: êîëàãåí, æåëàòèí,
ô³áðèí, õ³òîçàí, àëüã³íàò òîùî [2, 5] .

Òåðìîïëàñòè÷íèé ïîë³åô³ð àë³ôàòè÷íîãî ðÿäó ïîë³-
ìîëî÷íî-ñî-ãë³êîëåâà êèñëîòà (ÏÌÃÊ) (ðoly(lactic-co-
glycolic) acid, PLGA) ïî÷èíàº ñâîþ ³ñòîð³þ ç 1970-õ ðîê³â.
Ïîë³ìåðí³ íàíî÷àñòèíêè ÏÌÃÊ çàñòîñîâóþòü â ôàðìà-
öåâòè÷í³é ïðàêòèö³ äëÿ äîñòàâêè ë³êàðñüêèõ çàñîá³â, òîìó
ùî âèÿâëÿþòü çíà÷íó åôåêòèâí³ñòü çà ðàõóíîê âèñîêîÿê³ñ-
íîãî âèâ³ëüíåííÿ ë³êàðñüêîãî çàñîáó, çìåíøåííÿ ïðîÿâ³â
ðîçêëàäàííÿ òà ïîðóøåííÿ ö³ë³ñíîñò³ õ³ì³÷íî¿ áóäîâè ïðå-
ïàðàò³â, ï³äâèùåííÿ á³îäîñòóïíîñò³ ³ çíèæåííÿ òîêñè÷-
íîñò³ ìåäèêàìåíòó. Îòðèìàí³ íàíî÷àñòèíêè ÏÌÃÊ â ä³à-
ïàçîí³ ðîçì³ð³â 60-200 íì  çäàòí³ âèâ³ëüíþâàòè ðå÷îâèíè
ïðîòÿãîì ð³çíèõ òåðì³í³â, â çàëåæíîñò³ â³ä î÷³êóâàíèõ âëà-
ñòèâîñòåé, ÿê³ íàäàþòü äîñë³äíèêè ï³ä ÷àñ ðîçðîáêè òà
ñèíòåçó ïîë³ìåðíî¿ íàíî÷àñòèíêè ç âì³ñòîì ïðåïàðàò³â
äëÿ ë³êóâàííÿ ïñèõî-åìîö³éíèõ ïàòîëîã³é. Íàíî÷àñòèíêè
ÏÌÃÊ º îäíèìè ç åôåêòèâíèõ íàíîðîçì³ðíèõ ðå÷îâèí
äëÿ äîñòàâêè ë³êàðñüêèõ çàñîá³â çàâäÿêè ñóì³ñíîñò³, çäàò-
íîñò³ äî á³îëîã³÷íîãî ðîçêëàäàííÿ íà ìåòàáîë³òí³ ìîíî-
ìåðè, ãë³êîëåâó ³ ìîëî÷íó êèñëîòè, ùî ÿâëÿþòü ñîáîþ
åíäîãåíí³ êèñëîòè, ÿê³ ìåòàáîë³çóþòüñÿ â îðãàí³çì³ çà äî-
ïîìîãîþ öèêëó Êðåáñà òà õàðàêòåðèçóþòüñÿ íèçüêîþ òîê-
ñè÷í³ñòþ. Ðîçïîä³ë ³ êîíöåíòðàö³þ ÏÌÃÊ, à òîìó ³
ë³êàðñüê³ çàñîáè, ÿê³ ç íèìè ïîºäíàí³, ìîæíà ëåãêî êîíòðî-
ëþâàòè, ï³ä³áðàâøè îïòèìàëüí³ ïàðàìåòðè ñï³ââ³äíîøåí-
íÿ êîìïîíåíò³â ñêëàäó. Íàíî÷àñòèíêè ÏÌÃÊ øâèäêî ïî-
ãëèíàþòüñÿ åíäîòåë³àëüíèìè êë³òèíàìè, ëîêàë³çóþòüñÿ
ïåðåâàæíî â öèòîïëàçì³.  Íîâèé ìåòîä äîñòàâêè ë³êàðñü-
êèõ çàñîá³â ç âèñîêîþ âèä³ëüíîþ çäàòí³ñòþ âîëîä³º ïåðå-
âàãàìè, îñîáëèâî â ðàíí³õ ñòàä³ÿõ äîñë³äæåíü ë³êàðñüêèõ
çàñîá³â [14].

Òâåðä³ ë³ï³äí³ íàíî÷àñòèíêè (ÒËÍ) (solid lipid
nanoparticles (SLNs)) áóëè ðîçðîáëåí³ â 1990-õ ðîêàõ â

ÿêîñò³ àëüòåðíàòèâíî¿ ñèñòåìè äëÿ ïåðåíåñåííÿ ë³êàðñü-
êèõ çàñîá³â íà îñíîâ³ êîëî¿äíèõ ñèñòåì, òàêèõ ÿê åìóëüñ³¿,
â ïîºäíàíí³ ç ë³ïîñîìàìè é ïîë³ìåðíèìè ì³êðî÷àñòèí-
êàìè ³ íàíî÷àñòèíêàìè, òîìó ïðèâåðòàþòü óâàãó äîñë³ä-
íèê³â çà ðàõóíîê ìîæëèâîñò³ êîíòðîëüîâàíîãî âèâ³ëüíåí-
íÿ ë³êàðñüêîãî çàñîáó ³ ñïðÿìîâàíî¿ äîñòàâêè ë³êàðñüêèõ
ïðåïàðàò³â, ï³äâèùåííÿ ñòàá³ëüíîñò³ ñïîëóê, ìîæëèâîñò³
âêëþ÷åííÿ â ë³êàðñüêó ôîðìó ë³ïîô³ëüíèõ òà ã³äðîô³ëü-
íèõ äîì³øîê, ïîêðàùåííÿ á³îñóì³ñíîñò³ ë³ï³äíîãî íîñ³ÿ.
ÒËÍ ñêëàäàþòüñÿ ç á³îñóì³ñíîãî ë³ï³äíîãî ÿäðà ³ àìô³-
ô³ëüíèõ ðå÷îâèí, ùî â³ä³ãðàþòü ðîëü çîâí³øíüî¿ îáîëîí-
êè. Ïðåïàðàò, ÿêèé ³íêàïñóëþþòü íà çîâí³øíþ îáîëîíêó,
øâèäêî ä³º, â òîé ÷àñ, êîëè ë³êàðñüêèé çàñ³á, âêëþ÷åíèé â
ÿäðî íàíî÷àñòèíîê, âèâ³ëüíþºòüñÿ á³ëüø òðèâàëî, ùî
äîçâîëÿº êîíòðîëþâàòè ÷àñ âèä³ëåííÿ àêòèâíèõ ðå÷îâèí
â îðãàí³çì³ ïàö³ºíòà çà óìîâ íåîáõ³äíîñò³ âèä³ëåííÿ òðè-
âàëèé ïåð³îä àáî çà óìîâ î÷³êóâàííÿ íåãàéíîãî åôåêòó.
Çà äîïîìîãîþ ëàçåðíî¿ äèôðàêòîìåòð³¿ âñòàíîâëåíî, ùî
60% ç ïðèãîòîâàíèõ ñêëàä³â ÒËÍ ìàþòü ðîçì³ðè íèæ÷å
500 íì. Ìåíø³ ðîçì³ðè ÒËÍ ìîæíà ñèíòåçóâàòè çà äîïî-
ìîãîþ âèêîðèñòàííÿ á³ëüø âèñîêî¿ òåìïåðàòóðè âèðîá-
íè÷îãî ïðîöåñó, òèñêó, âèùî¿ øâèäêîñò³ ïåðåì³øóâàííÿ,
äîâøîãî åìóëüãóâàííÿ òà ³íòåíñèâí³øî¿ îáðîáêè óëüòðà-
çâóêîì [6].

Àíêñ³îë³òè÷í³ çàñîáè.
Àíêñ³îë³òèêè, àáî òðàíêâ³ë³çàòîðè, º îäí³ºþ ç

íàéá³ëüø ïîøèðåíèõ ãðóï íåéðî- òà ïñèõîòðîïíèõ çà-
ñîá³â, ÿê³ ïåðåâàæíî âèêîðèñòîâóþòüñÿ â ïñèõ³àòð³¿, õî÷à
äåÿê³ ç íèõ, íàïðèêëàä, ä³àçåïàì, ìîæíà ïðèçíà÷àòè ïðè
ñïàñòè÷íèõ ñòàíàõ.  Áåíçîä³àçåï³íîâ³ ïîõ³äí³ âîëîä³þòü
âèðàæåíèì ïðîòèòðèâîæíèì òà àíòèôîá³÷íèì åôåêòîì,
à òàêîæ ìàþòü àíòèäåïðåñèâíèé âïëèâ (àëïðàçîëàì), ðà-
çîì ç òèì, ïðåäñòàâëåíà ãðóïà ïðåïàðàò³â ìàº ðÿä íå-
äîë³ê³â, äî ÿêèõ â³äíîñÿòü ïñèõîìîòîðíó çàãàëüìîâàí³ñòü,
ñîíëèâ³ñòü, â’ÿë³ñòü, ì³îðåëàêñàö³þ, ô³çè÷íó ñëàáê³ñòü,
ïîðóøåííÿ êîîðäèíàö³¿, äåïðåñ³þ, òåðàòîãåííó ä³þ, êîã-
í³òèâí³ ïîðóøåííÿ, ðîçâèòîê çàëåæíîñò³ òà ³í. [1].

Ç ìåòîþ õàðàêòåðèñòèêè âïëèâó áåíçîä³àçåï³íîâèõ
ïîõ³äíèõ íà îðãàí³çì ëþäèíè, âèÿâëåííÿ ôàðìàêîëîã³÷-
íî¿ ä³¿, ïîøóêó åôåêòèâíèõ ñïîëóê, äîñë³äæåíà âçàºìîä³ÿ
ì³æ îêñàçåïàìîì ³ ôóëåðåíîì C. Âñòàíîâëåíî, ùî îêñà-
çåïàì ñëàáêî çâ’ÿçóºòüñÿ ç ôóëåðåíîâîþ ñòðóêòóðîþ ÷å-
ðåç êàðáîí³ëüíó ãðóïó. Çâ’ÿçóâàííÿ îêñàçåïàìó ç C êàð-
äèíàëüíî âïëèâàº íà ïåðåõðåñí³ ëîêàëüí³ äèñïåðñ³éí³
âçàºìîä³¿. Êð³ì òîãî, îòðèìàíèé âîäíèé ðîç÷èí íåçíà÷íî
âïëèâàº íà ãåîìåòð³þ áóäîâè ìîëåêóëè îêñàçåïàìó. Ðå-
çóëüòàòè º ïåðñïåêòèâíèìè äëÿ çàñòîñóâàííÿ òà äîñë³ä-
æåííÿ âçàºìîä³é â á³îëîã³÷íèõ ñèñòåìàõ [13].

Ä³àçåïàì º ïðåïàðàòîì ç ãðóïè áåíçîä³àçåï³í³â, ÿêèé
øèðîêî çàñòîñîâóþòü ÿê ïðîòèñóäîìíèé çàñ³á, ïðåïàðàò
âèáîðó ïðè ë³êóâàíí³ òðèâîæíîñò³ ³ áåçñîííÿ, à òàêîæ äëÿ
³íäóêö³¿ ³ ï³äòðèìàííÿ àíåñòåç³¿. Ä³àçåïàì ïðèçíà÷àþòü
ð³çíèìè øëÿõàìè ââåäåííÿ (ïåðîðàëüíî, ïàðåíòåðàëü-
íî), àëå âíóòð³øíüîâåííå ââåäåííÿ º îäíèì ç íàéá³ëüø
øâèäêèõ ñïîñîá³â äëÿ äîñÿãíåííÿ ôàðìàêîëîã³÷íîãî
åôåêòó. Â³äáóâàºòüñÿ ïîøóê àëüòåðíàòèâíî¿, çðó÷íî¿ ³ íå
ìåíø åôåêòèâíî¿ ë³êàðñüêî¿ ôîðìè, ùî ìîæå áóòè çàñòî-
ñîâàíà çà óìîâ íåäîñòóïíîñò³ âèêîðèñòàííÿ âíóòð³øíüî-
âåííîãî ââåäåííÿ, íàïðèêëàä, â çâ’ÿçêó ç ïñèõîïàòè÷íè-
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ìè ðåàêö³ÿìè ç âèðàæåíèìè åìîö³éíèìè ïðîÿâàìè, ñïà-
ñòè÷íèìè ïàðàë³÷àìè, åï³ëåïñ³ºþ ïàö³ºíò³â. ßê ïðàâèëî,
ïåðîðàëüíèé ïðèéîì ä³àçåïàìó º çâè÷àéíèì øëÿõîì
ââåäåííÿ â îðãàí³çì â ïîâñÿêäåíí³é ôàðìàêîòåðàïåâ-
òè÷í³é ïðàêòèö³ ë³êàð³â-ïñèõ³àòð³â, àëå éîãî íåáåçïå÷íî
çàñòîñîâóâàòè â âèïàäêó, êîëè ïàö³ºíò çíàõîäèòüñÿ â àê-
òèâí³é ôàç³ íàïàäó ñóäîì, îñê³ëüêè öå ìîæå ïðèçâåñòè äî
òÿæêèõ íàñë³äê³â, ïîâ’ÿçàíèõ ç áëîêóâàííÿì äèõàëüíèõ
øëÿõ³â òàáëåòîâàíèìè ôîðìàìè, êð³ì òîãî, ï³ñëÿ ïðèé-
ìàííÿ òàáëåòîê ïàö³ºíòàìè åôåêò çàçâè÷àé íåñò³éêèé ³
á³ëüø ïîâ³ëüíèé, ñóïðîâîäæóºòüñÿ êèñëîòíèì ã³äðîë³çîì
çà ðàõóíîê ïå÷³íêîâîãî ìåòàáîë³çìó, ùî ìîæå ìàòè ãåïà-
òîòîêñè÷í³ åôåêòè. Á³îòðàíñôîðìàö³ÿ â³äáóâàºòüñÿ ó
ïå÷³íö³ ç óòâîðåííÿì àêòèâíèõ ìåòàáîë³ò³â. Ãîëîâíèé ìå-
òàáîë³ò – N-äåñìåòèëä³àçåïàì âèÿâëÿºòüñÿ ó êðîâ³ ÷åðåç
24-36 ãîäèí ï³ñëÿ ââåäåííÿ ïî÷àòêîâî¿ ³ ïîâòîðíèõ äîç.
Ïðåïàðàò òà éîãî îñíîâí³ ìåòàáîë³òè âèâîäÿòüñÿ, ãîëîâ-
íèì ÷èíîì, ³ç ñå÷åþ. Âèÿâëåíî, ùî ïîãàíî ðîç÷èííèé ó
âîä³ ïðåïàðàò ä³àçåïàì óñï³øíî ïîºäíóºòüñÿ ç ÒËÍ çà äî-
ïîìîãîþ ìîäèô³êóâàííÿ, ãîìîãåí³çàö³¿ òà óëüòðàçâóêî-
âèõ ìåòîä³â ñèíòåçó [6].

Íåäîðîã³, øâèäê³ òà íàä³éí³ ìåòîäè âèÿâëåííÿ ë³êàðñüêèõ
çàñîá³â ìàþòü âèð³øàëüíå çíà÷åííÿ äëÿ òîêñèêîëîã³÷íèõ
äîñë³äæåíü, òîìó âñòàíîâëåíèé íîâèé ìåòîä äëÿ  âèñîêî÷óò-
ëèâîãî, ñåëåêòèâíîãî ³ åêîíîì³÷íî åôåêòèâíîãî âèÿâëåííÿ
êëîíàçåïàìó íà îñíîâ³ çàñòîñóâàííÿ íàíî÷àñòîê çîëîòà ó
ïðèñóòíîñò³ ìåëàì³íó çà ðàõóíîê òîãî, ùî âçàºìîä³ÿ âîäíå-
âèõ çâ’ÿçê³â ì³æ êëîíàçåïàìîì ³ ìåëàì³íîì ç íàíî÷àñòèíêà-
ìè çîëîòà ñïðè÷èíþº  çì³íó êîëüîðó íàíî÷àñòèíîê ç âèííî-
ãî-÷åðâîíîãî íà ñèí³é. Àëïðàçîëàì, ä³àçåïàì, í³òðàçåïàì ³
ëîðàçåïàì íå âïëèâàþòü íà âèçíà÷åííÿ êëîíàçåïàìó, òîìó
ðîçðîáëåíèé ï³äõ³ä ìîæå áóòè âèêîðèñòàíèé â ÿêîñò³ òåñòó
³íòîêñèêàö³¿ êëîíàçåïàìîì. Çà ïðåäñòàâëåíèì ìåòîäîì òà-
êîæ ìîæíà äîñë³äæóâàòè á³îëîã³÷í³ ð³äèíè (êðîâ) òà îñòàíêè
òêàíèí, ùî º âàãîìèì ðåçóëüòàòîì äëÿ òîêñèêîëîã³÷íèõ òà
ïàòîëîãîàíàòîì³÷íèõ äîñë³ä³â [17].

Ç ìåòîþ äîñÿãíåííÿ âîäîðîç÷èííîñò³ áóñï³ðîíó
ñòâîðåí³ íàíî÷àñòèíêè ÒËÍ çàâàíòàæåí³ áóñï³ðîíîì òà
HCl. Íàíî÷àñòèíêè ñèíòåçîâàí³ øëÿõîì åìóëüãóâàííÿ,
âèïàðþâàííÿ ç íàñòóïíîþ îáðîáêîþ óëüòðàçâóêîì.
Ë³ï³äíå ÿäðî ïîºäíàëè ç áóñï³ðîíîì, öåòèëîâèì ñïèð-
òîì, Tween 20 òà ëåöèòèíîì. Âñòàíîâëåíî, ùî ñï³ââ³äíî-
øåííÿ ë³ï³ä³â, ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí, øâèäê³ñòü
îáðîáêè â ãîìîãåí³çàòîð³ ìàº âïëèâ íà ðîçì³ð íàíî÷àñ-
òèíîê. Ôàðìàêîê³íåòè÷í³ äîñë³äæåííÿ îòðèìàíèõ íàíî-
÷àñòèíîê ïðîâîäèëè íà ñàìöÿõ ùóð³â ë³í³¿ Â³ñòàð. Ï³ñëÿ
ïåðîðàëüíîãî ââåäåííÿ 15 ìã/êã áóñï³ðîíó ó âèãëÿä³
â³ëüíîãî ë³êàðñüêîãî çàñîáó òà â ïîºäíàíí³ ç ÒËÍ âèÿâè-
ëè, ùî îïòèì³çîâàí³ ÒËÍ ðîçì³ðîì 345,7 íì ç åôåêòèâ-
íèì çàâàíòàæåííÿì 32,8% çá³ëüøóþòü â³äíîñíó á³îäîñ-
òóïí³ñòü áóñï³ðîíó [24].

Àíòèïñèõîòè÷í³ çàñîáè
Àðñåíàë àíòèïñèõîòè÷íèõ çàñîá³â ïðîäîâæóº óäîñêî-

íàëþâàòèñü òà ðîçøèðþâàòèñü. Íåçâàæàþ÷è íà òå, ùî
ïðåïàðàòè áëîêóþòü ðåöåïòîðè íåéðîìåä³àòîðíèõ ñèñ-
òåì ìîçêó, ïîñëàáëþþòü ïñèõîòè÷íó ñèìïòîìàòèêó, ïî-
êðàùóþòü ñòàí õâîðîãî, äëÿ ð³çíèõ àíòèïñèõîòè÷íèõ çà-
ñîá³â õàðàêòåðí³ íåéðîõ³ì³÷í³ òà êë³í³÷í³ îñîáëèâîñò³
ôàðìàêîëîã³÷íîãî âïëèâó [3].

Óæå íà ïî÷àòêó 1960-õ ðîê³â àíòèïñèõîòè÷í³ çàñîáè ðîç-
ä³ëèëè íà ïîõ³äí³: ôåíîò³àç³íè, áóòèðîôåíîëè, ò³îêñàíòåíè.
Ïîò³ì áóëè ñèíòåçîâàí³ áåíçîàì³äè, äèáåíçîä³àçåï³íè,
ïîõ³äí³ ³íäîëó, áåíçîêñàçîëó òà ³íø³ ë³êàðñüê³ çàñîáè.
Õ³ì³÷íà êëàñèô³êàö³ÿ º àêòóàëüíîþ äëÿ âèçíà÷åííÿ ïñèõî-
ôàðìàêîëîã³÷íèõ âëàñòèâîñòåé ïðåïàðàò³â. Àë³ôàòè÷í³ ôå-
íîò³àç³íè âîëîä³þòü ñëàáêîþ àíòèïñèõîòè÷íîþ ä³ºþ, íà-
òîì³ñòü ìàþòü âèðàæåíèé ñåäàòèâíèé åôåêò òà ð³äêî
âèêëèêàþòü íåâðîëîã³÷í³ ïîðóøåííÿ. Áóòèðîôåíîíè ìà-
þòü ³íòåíñèâíó íåéðîëåïòè÷íó ä³þ, äèáåíçàçåï³íè ð³äêî
âèêëèêàþòü íåâðîëîã³÷í³ ïîðóøåííÿ, âîëîä³þòü íèçüêèì
âïëèâîì íà ñåêðåö³þ ïðîëàêòèíó. Âàæëèâî âðàõîâóâàòè
êë³í³÷í³ îáìåæåííÿ äëÿ çàñòîñóâàííÿ. Ïðåïàðàòè ç â³äñóòí³-
ñòþ ïîä³áíîñò³ çà õ³ì³÷íîþ áóäîâîþ ìîæóòü ìàòè ³äåíòè÷í³
ôàðìàêîëîã³÷í³ åôåêòè. Íàïðèêëàä, ïîõ³äí³ áóòèðîôåíîíó,
ï³ïåðàçèíîâ³ ïîõ³äí³ ôåíîò³àç³íó, äèôåí³ëáóòèï³ïåðèäèíè
ìàþòü âèðàæåíèé àíòèïñèõîòè÷íèé õàðàêòåð ä³¿. Ãîëîâíèì
÷èíîì, àíòèïñèõîòè÷íèé åôåêò ïîâ’ÿçóþòü ç âïëèâîì íà
äîôàì³íåðã³÷íó ñèñòåìó [3].

Âèêîðèñòàííÿ àíòèïñèõîòè÷íèõ ïðåïàðàò³â º àêòóàëü-
íèì äëÿ åôåêòèâíîãî ë³êóâàííÿ õâîðèõ ç ð³çíèìè ïñèõî-
åìîö³éíèìè ïîðóøåííÿìè. Ïåðôåíàçèí ³ õëîðïðîìàçè-
íó ã³äðîõëîðèä ìàþòü íèçüêó á³îäîñòóïí³ñòü – ïðè
ïåðîðàëüíîìó ââåäåíí³ 30%-50% â çâ’ÿçêó ç ¿õ ðîçïàäîì
ïðè ïåðâèííîìó íàäõîäæåíí³ â ïå÷³íêó. ²íòðàíàçàëüíà
äîñòàâêà ë³êàðñüêèõ çàñîá³â ìîæå çàñòîñîâóâàòèñÿ ç ìå-
òîþ ïîë³ïøåííÿ òåðàïåâòè÷íî¿ åôåêòèâíîñò³ ïðåïàðàò³â
øëÿõîì çàïîá³ãàííÿ ïðîõîäæåííÿ ÷åðåç ïå÷³íêó. Ïåðôå-
íàçèí òà õëîðïðîìàçèíó ã³äðîõëîðèä, çàâàíòàæåí³ â íàíî-
÷àñòèíêè ÏÌÃÊ â ïîºäíàíí³ ç íàíî÷àñòèíêàìè õ³òîçàíó
íà ïîâåðõí³, ìàþòü ðîçì³ðè â³ä 306,1 íì äî 700,0 íì. Ïåð-
ôåíàçèí ìàº ñèëüí³øèé âïëèâ íà ïîâåä³íêó, í³æ ³íø³ ôå-
íîò³àçèíè çà ðàõóíîê íàÿâíîñò³ â ñòðóêòóð³ ãðóïè ï³ïåðà-
çèíó. Êë³í³÷í³ ïîêàçàííÿ äëÿ ïåðôåíàçèíó âêëþ÷àþòü â
ñåáå ë³êóâàííÿ íàñòóïíèõ ðîçëàä³â: øèçîôðåí³ÿ, ïñèõî-
òè÷í³ äåïðåñ³¿, ãàëþöèíàö³¿. Âñòàíîâëåíî, ùî ïåðôåíàçèí
³ õëîðïðîìàçèíó ã³äðîõëîðèä â ïîºäíàíí³ ç íàíî÷àñòèí-
êàìè ÏÌÃÊ, âèãîòîâëåíèìè ìåòîäîì âèïàðîâóâàííÿ
åìóëüñ³¿ ðîç÷èííèê³â, ìàþòü  ðîçì³ð íàíî÷àñòèíîê, ùî
ì³ñòÿòü ïåðôåíàçèí â³ä 340,5 ± 17,8 íì äî 382,5 ± 36,5 íì ³ç
çá³ëüøåííÿì  êîíöåíòðàö³¿ ÏÌÃÊ â³ä 0,8% äî 1,3%. Òàêèé
æå åôåêò ñïîñòåð³ãàºòüñÿ äëÿ õëîðïðîìàçèíó ã³äðîõëîðè-
äó. Çá³ëüøåííÿ êîíöåíòðàö³¿ ÏÌÃÊ â³ä 0,8% äî 1,6%
çá³ëüøóº ðîçì³ð íàíî÷àñòèíîê ç 374,3 ± 10,1 äî 426,0 ± 19,4
íì. Ïðåïàðàòè ìîæíà ³íêàïñóëþâàòè â íàíî÷àñòèíêè
ÏÌÃÊ ç ïîð³âíÿíî âèñîêîþ åôåêòèâí³ñòþ. Ïåðôåíàçèí
çàâàíòàæóºòüñÿ â íàíî÷àñòèíêè ÏÌÃÊ â îáñÿç³ 83,9%,
õëîðïðîìàçèíó ã³äðîõëîðèä – 71,0%.  Â³äáóâàëîñü øâèä-
êå ïî÷àòêîâå âèâ³ëüíåííÿ ç ïîäàëüøèì óïîâ³ëüíåíèì äëÿ
íàíî÷àñòèíîê ç êîíöåíòðàö³ºþ ÏÌÃÊ 1,3% ³ 1,6%, â òîé
÷àñ ÿê íàíî÷àñòêè ÏÌÃÊ â êîíöåíòðàö³¿ 0,8% ïîêàçóâàòè
ìèòòºâå âèä³ëåííÿ [14].

Ì³êðîêàïñóëè åòèëöåëþëëîçè òà ò³îðèäàçèíó îòðèìó-
þòü â ïðèñóòíîñò³ íàíî÷àñòèíîê çîëîòà çà äîïîìîãîþ
ìåòîäó åìóëüãóâàííÿ òà âèïàðîâóâàííÿ ðîç÷èííèêà. Íà-
íî÷àñòèíêè çîëîòà àäñîðáóþòüñÿ ç ò³îðèäàçèíîì, ùî âè-
ÿâëåíî çà äîïîìîãîþ ìàñ-ñïåêòðîìåòð³¿. Ñèíòåçîâàí³
ì³êðîêàïñóëè ò³îðèäàçèíó ç íàíî÷àñòèíêàìè çîëîòà
ìàþòü á³ëüø òðèâàëå êîíòðîëüîâàíå âèâ³ëüíåííÿ â ïî-
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ð³âíÿíí³ ç ì³êðîêàïñóëàìè ç â³äñóòí³ìè íàíî÷àñòèíêàìè
çîëîòà. Çà ìîäåëëþ ³íäèêàö³¿ (âèçíà÷åííÿ, âèì³ðþâàííÿ,
çàïèñóâàííÿ ð³çíèõ ïîêàçíèê³â, îá’ºêò³â) Õ³ãó÷³ âñòàíîâ-
ëåíèé ð³âíîì³ðíèé ðîçïîä³ë ò³îðèäàçèíó â ì³êðîêàïñóëàõ
ç íàíî÷àñòèíêàìè çîëîòà [15].

Êëîçàï³í – ë³ïîô³ëüíèé åôåêòèâíèé àòèïîâèé àíòè-
ïñèõîòè÷íèé ïðåïàðàò, ÿêèé ìàº íèçüêó á³îäîñòóïí³ñòü
ïðè ïåðîðàëüíîìó ïðèéîì³ (<27%) çà ðàõóíîê ðóéíóâàí-
íÿ â ïå÷³íö³. ÒËÍ ç êëîçàï³íîì áóëè ðîçðîáëåí³ ç âèêîðè-
ñòàííÿì ð³çíèõ òðèãë³öåðèä³â (òð³ì³ðèñòèí, òðèïàëüì³òèí ³
òðèñòåàðèí), ñîºâîãî ëåöèòèíó 95%, ïîëîêñàìåðó 188 ³
ñòåàðèëàì³íó â ÿêîñò³ ³íäóêòîðà ãîìîãåí³çàö³¿ ç ïîäàëü-
øèì âèêîðèñòàííÿì óëüòðàçâóêîâîãî ìåòîäó ñèíòåçó.
Äîñë³äè ïðîâîäèëè çà äîïîìîãîþ âíóòð³øíüîâåííîãî
ââåäåííÿ ÒËÍ ç êëîçàï³íîì  ñàìöÿì ùóð³â ë³í³¿ Â³ñòàð.
Ñåðåäí³é ðîçì³ð  – 96,7±3,8–163,3±0,7 íì. Á³îäîñòóïí³ñòü
êëîçàï³íó â ïîºäíàíí³ ç íàíî÷àñòèíêàìè ÒËÍ çá³ëüøèëà-
ñÿ â 2,5–4,5 ðàçè â ïîð³âíÿíí³ ç êîíòðîëüíèìè ãðóïàìè,
ÿêèì ââîäèëè ëèøå êëîçàï³í. Âñòàíîâëåíî, ùî ÒËÍ – öå
åôåêòèâíà ñèñòåìà äîñòàâêè ë³êàðñüêîãî çàñîáó äëÿ ïî-
ë³ïøåííÿ á³îëîã³÷íî¿ äîñòóïíîñò³ ë³ïîô³ëüíèõ ïðåïàðàò³â,
òàêèõ ÿê êëîçàï³í [18].

Çàâàíòàæåí³ îëàíçàï³íîì íàíî÷àñòèíêè õ³òîçàíó ñèí-
òåçîâàí³ çà äîïîìîãîþ ³îíîòðîïíîãî ãåëåóòâîðåííÿ õ³òî-
çàíó ç òðèïîë³ôîñôàòíèõ àí³îí³â. Âñòàíîâëåíî, ùî íàíî-
÷àñòèíêè õ³òîçàíó ç³ çàâàíòàæåíèì îëàíçàï³íîì ìàþòü
ï³äâèùåííÿ ñèñòåìíî¿ àáñîðáö³¿ íà 51±11,2%, àáñîëþòíî¿
á³îäîñòóïíîñò³ íà 28±6,7% â ïîð³âíÿíí³ ç êîíòðîëüíèìè
ãðóïàìè. Âèÿâëåíî, ùî ââåäåííÿ íàíî÷àñòèíîê õ³òîçàíó,
çàâàíòàæåíèõ îëàíçàï³íîì, çäàòíå ï³äâèùèòè àíòèïñèõî-
òè÷íó åôåêòèâí³ñòü ìåäèêàìåíòó  [7].

Îëàíçàï³í º àòèïîâèì àíòèïñèõîòè÷íèì ïðåïàðàòîì,
õðîí³÷íå âèêîðèñòàííÿ ÿêîãî ïîâ’ÿçàíå ç ðîçâèòêîì ïîòåí-
ö³éíèõ íåñïðèÿòëèâèõ åôåêò³â â õâîðèõ íà øèçîôðåí³þ, òà-
êèõ ÿê çá³ëüøåííÿ âàãè ³ ñåðöåâî-ìåòàáîë³÷íèõ ðîçëàä³â,
ã³ïåðõîëåñòåðèíåì³¿ ³ ä³àáåòó. Ç ìåòîþ óíèêíåííÿ ïîá³÷íèõ
åôåêò³â äîñë³äæóþòü ìîæëèâ³ñòü êîíòðîëüîâàíîãî âèâ³ëü-
íåííÿ îëàíçàï³íó äëÿ ïîë³ïøåííÿ ë³êóâàííÿ õâîðèõ íà øè-
çîôðåí³þ. ²ííîâàö³éíà ñòðàòåã³ÿ âèâ³ëüíåííÿ ë³êàðñüêîãî
çàñîáó ñêëàäàºòüñÿ ç çàâàíòàæåííÿ ë³êàðñüêîãî çàñîáó â
á³îðîçêëàäí³ ïîë³ìåðíî-ë³ï³äí³ íàíî÷àñòèíêè. Çá³ëüøåííÿ
âàãè, á³îõ³ì³÷í³ ïîêàçíèêè ³ àíòèïñèõîòè÷íó àêòèâí³ñòü îö³-
íþâàëè íà ñàìöÿõ ùóð³â ë³í³¿ Â³ñòàð. Ë³ï³äí³ ñåðöåâèíè íà-
íîêàïñóë ìàëè ñåðåäí³é ä³àìåòð 156±13 íì, åôåêòèâí³ñòü
³íêàïñóëÿö³¿ ñòàíîâèòü áëèçüêî 100 %. Á³ëüø òðèâàëèé àíòè-
ïñèõîòè÷íèé âïëèâ ñïîñòåð³ãàâñÿ â òâàðèí, ÿê³ îòðèìóâàëè
îëàíçàï³í â íàíîêàïñóëàõ çà ðàõóíîê äîñë³äæåííÿ ïîâåä³í-
êîâî¿ ìîäåë³ òâàðèí, ³íäóêîâàíî¿ D, L-àìôåòàì³íîì. Íàíî-
êàïñóëè ç îëàíçàï³íîì º ïåðñïåêòèâíîþ àëüòåðíàòèâíîþ
äëÿ ë³êóâàííÿ õâîðèõ íà øèçîôðåí³þ [11].

Ðèñïåðèäîí º àíòèïñèõîòè÷åñêèì ïðåïàðàòîì, ÿêèé
âèêîðèñòîâóºòüñÿ äëÿ ë³êóâàííÿ ïñèõîòè÷íèõ ðîçëàä³â. Ç
ìåòîþ óíèêíåííÿ äîçîçàëåæíèõ åêñòðàï³ðàì³äíèõ ðîç-
ëàä³â, âèêëèêàíèõ ðèñïåðèäîíîì, ïðîâåäåí³ äîñë³äæåííÿ, â
ÿêèõ äàíèé ìåäèêàìåíò ââîäèëè â íàíî÷àñòèíêè á³îñóì³ñ-
íèõ ïîë³ìåð³â, òàêèõ ÿê ïîë³(å-êàïðîëàêòîí), ïîë³(D,L-ëàê-
òèä-ñî-ãë³êîë³ä) òà ïîë³(D,L-ëàêòèä). Íàíî÷àñòèíêè  îòðèìó-
âàëè ìåòîäîì íàíîïðåöèï³òàö³¿. ²íêàïñóëüîâàíèé â
íàíî÷àñòèíêè ðèñïåðèäîí  ìàâ àíòèïñèõîòè÷íèé âïëèâ ç

ìåíøîþ ê³ëüê³ñòþ ïðîÿâ³â ïîá³÷íèõ åôåêò³â, ùî ïîÿñ-
íþºòüñÿ íàêîïè÷åííÿì àêòèâíîãî ìåòàáîë³òó (9-ã³äðîêñè-
ðèñïåðèäîíó) ³ çì³íàìè â ôàðìàêîê³íåòè÷íèõ ïðîöåñàõ
âçàºìîä³¿ ç àêòèâíèìè öåíòðàìè îðãàí³çìó. Âèÿâëåíî, ùî
ï³äòðèìêà êîíöåíòðàö³¿ â ïëàçì³ êðîâ³ ðèñïåðèäîíó, ³íêàï-
ñóëþâàíîãî â ïîë³ìåðí³ íàíî÷àñòèíêè øëÿõîì âíóòð³øíü-
îâåííîãî ââåäåííÿ, ìîæå ï³äâèùèòè á³îäîñòóïí³ñòü ðèñ-
ïåðèäîíó äëÿ ïîë³ïøåííÿ ôàðìàêîòåðàï³¿ [19].

Ïàë³ïåðèäîíó ïàëüì³òàò º îñíîâíèì àêòèâíèì ìåòà-
áîë³òîì ðèñïåðèäîíó. Ç ìåòîþ âèãîòîâëåííÿ åôåêòèâíèõ
ôîðì íàíî÷àñòèíîê òà ë³êàðñüêî¿ äîñòàâêè ïàë³ïåðèäîíó
ïàëüì³òàòó çàñòîñóâàëè ñîëþá³ë³çàòîðè, òàê³ ÿê ïîë³åòè-
ëåíãë³êîëü (ÏÅÃ) 4000 ³ ïîë³ñîðáàò 20 äëÿ ðîç÷èíåííÿ òà
âèâ³ëüíåííÿ ë³êàðñüêîãî çàñîáó ç êîìïîçèö³¿. d-á-òîêîôå-
ðîë ÏÅÃ 1000 ñóêöèíàò íàëåæèòü äî ì³öåëëîóòâîðþþ÷èõ
ìàòåð³àë³â ç³ çäàòí³ñòþ äî ñîëþá³ë³çàö³¿. Äëÿ òîãî, ùîá
ïîë³ïøèòè âèä³ëåííÿ ñîëþá³ë³çîâàííîãî ïàë³ïàðèäîíó
ïàëüì³òàòó, âèêîðèñòîâóþòü íàíîìàòåð³àëè ç d-á-òîêîôå-
ðîëó ÏÅÃ 1000. Ñòâîðåííÿ ïðåïàðàò³â íà îñíîâ³ íàíî÷àñ-
òèíîê â ïîºäíàíí³ ç àíòèïñèõîòè÷íèìè ïðåïàðàòàìè º
ïåðñïåêòèâíèì ç ìåòîþ åôåêòèâíîãî êóï³þâàííÿ ïñèõî-
òè÷íèõ ðîçëàä³â [19].

Ãàëîïåðèäîë âèêîðèñòîâóºòü äëÿ ë³êóâàííÿ øèçîô-
ðåí³¿, ìàí³¿ ³ íåâðîëîã³÷íèõ ðîçëàä³â ³ â³äîìèé çà ðàõóíîê
âèñîêî¿ àêòèâíîñò³, ñïåöèô³÷íîñò³ ³ òðèâàëî¿ ä³¿. Ìåõàí³çì
éîãî ä³¿ â³äáóâàºòüñÿ çà óìîâ áëîêàäè ðåöåïòîð³â äîïàì³-
íó D2 â ãîëîâíîìó ìîçêó. Àíòèïñèõîòè÷íà ä³ÿ ãàëîïåðè-
äîëó ñóïðîâîäæóºòüñÿ ãîñòðèìè òà õðîí³÷íèìè åêñòðàï³-
ðàì³äíèìè ðóõîâèìè ðîçëàäàìè, òàêèìè ÿê
ïàðê³íñîí³çì, àêàòèç³ÿ, äèñòîí³ÿ ³ ï³çíÿ äèñê³íåç³ÿ, ùî õà-
ðàêòåðèçóºòüñÿ ïîâòîðþâàíèìè, ÷àñòî íåçâîðîòíèìè,
ìèìîâ³ëüíèìè ðóõàìè. Ïàòîô³ç³îëîã³ÿ ðóõîâèõ ðîçëàä³â,
³íäóêîâàíèõ ãàëîïåðèäîëîì ïîâ’ÿçàíà ç îêèñíèì ïî-
øêîäæåííÿì ãîëîâíîãî ìîçêó. Õî÷à íîâ³ àòèïîâ³ íåéðî-
ëåïòèêè íå âèêëèêàþòü åêñòðàï³ðàì³äíèõ ðîçëàä³â, ¿õ
êë³í³÷íå çàñòîñóâàííÿ çàëèøàºòüñÿ îáìåæåíèì ó äåÿêèõ
ïàö³ºíò³â ÷åðåç ¿õ âèñîêó âàðò³ñòü, çá³ëüøåííÿ âàãè ò³ëà,
ðîçâèòîê ä³àáåòó, ïàòîëîã³÷í³ çì³íè â êðîâ³. Ïîë³ìåðí³
íàíî÷àñòèíêè ïðèâåðòàþòü çíà÷íó óâàãó â ÿêîñò³ ïî-
òåíö³éí³ ñèñòåìè äîñòàâêè ë³êàðñüêèõ çàñîá³â çà ðàõóíîê
ï³äâèùåííÿ òåðàïåâòè÷íî¿ åôåêòèâíîñò³ ³ çíèæåííÿ ïî-
á³÷íèõ åôåêò³â ð³çíèõ ïðåïàðàò³â, ïîâ’ÿçàíèõ ç öèìè ñèñ-
òåìàìè. Ïîë³ìåðí³ íàíî÷àñòèíêè â³ä 10 äî 1000 íì  âè-
êîðèñòîâóþòüñÿ äëÿ ïåðåíåñåííÿ ë³ê³â øëÿõîì
âêëþ÷åííÿ â ïðåïàðàò àáî ïîãëèíàííÿ íèìè ë³êàðñüêîãî
çàñîáó. Íàíî÷àñòêè ç ïîë³ñîðáàòíèì ïîêðèòòÿì º åôåê-
òèâíèìè íîñ³ÿìè, çäàòí³ òðàíñïîðòóâàòè ìåäèêàìåíòè
÷åðåç ãåìàòîåíöåôàë³÷íèé áàð’ºð. Êð³ì òîãî, ïîë³ìåðí³
íàíî÷àñòèíêè ìîæóòü áóòè âèêîðèñòàí³ â ÿêîñò³ ñèñòåì
âèâ³ëüíåííÿ äëÿ ïàðåíòåðàëüíîãî êîíòðîëþ ç ìåòîþ ðå-
ãóëþâàííÿ òåðì³íó äîñòóïíîñò³ ë³ê³â, ÿê³ â³ëüíî ïðîíèêà-
þòü ÷åðåç ãåìàòîåíöåôàë³÷íèé áàð’ºð, àëå ìàþòü êîðîò-
êó òðèâàë³ñòü ä³¿ â öåíòðàëüí³é íåðâîâ³é ñèñòåì³.
Ñèíòåçîâàíèé ãàëîïåðèäîë â ïîºäíàíí³ ç íàíîêàïñóëàìè
ïîë³ñîðáàòíîãî ïîêðèòòÿ, ùî ì³ñòÿòü ðèá’ÿ÷èé æèð, áà-
ãàòèé íà îìåãà-3 æèðí³ êèñëîòè. Ãàëîïåðèäîë, çàâàíòà-
æåíèé â íàíîêàïñóëè, âèÿâèâ çíèæåííÿ ïîá³÷íèõ ïðî-
öåñ³â. Âñòàíîâëåí³ ïîçèòèâí³ åôåêòè íàíî³íêàïñóëÿö³¿
ãàëîïåðèäîëó ïðè âèçíà÷åíí³ ïîâåä³íêè. Íîâà ïîë³ìåðíà
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ñèñòåìà ìîæå çíàéòè çàñòîñóâàííÿ â ïñèõ³àòð³¿, îñê³ëüêè
ïðåäñòàâëåíèé íàíî³íêàïñóëþâàíèé ïðåïàðàò ïîë³ïøèòü
ÿê³ñòü æèòòÿ ïàö³ºíò³â, ÿê³ ïîòðåáóþòü ë³êóâàííÿ ãàëîïå-
ðèäîëîì [8].

Ïðîâåäåí³ äîñë³äè, â ÿêèõ ïðîïîíóºòüñÿ ïðîöåäóðà åê-
ñòðàêö³¿ òà âèçíà÷åííÿ ãàëîïåðèäîëó â á³îëîã³÷íèõ çðàçêàõ ç
âèêîðèñòàííÿì ïîë³ìåðíèõ íàíî÷àñòèíîê. Ãàëîïåðèäîë
ïîºäíàëè ç ïîë³ìåðíèìè íàíî÷àñòèíêàìè çà äîïîìîãîþ
ïîë³ìåðèçàö³¿ ç âèêîðèñòàííÿì åòèëåíãë³êîëüäèìåòàêðèëà-
òó, ìåòàêðèëîâî¿ êèñëîòè,  ÿê ôóíêö³îíàëüíîãî ìîíîìåðà ³
2,2'-àçîá³ñ³çîáóòèðîí³òðèëó. Ó îòðèìàíèõ íàíî÷àñòèíîê
âñòàíîâëåíà åôåêòèâí³ñòü âèä³ëåííÿ ãàëîïåðèäîëó íà 97%,
ìàêñèìàëüíà àäñîðáö³éíà çäàòí³ñòü 153,84 ìã/ã(-1). Ìåòîä
äîçâîëÿº îòðèìóâàòè ïîçèòèâí³ ðåçóëüòàòè ç âèçíà÷åííÿ
ãàëîïåðèäîëó â çðàçêàõ ïëàçìè êðîâ³ ³ ñå÷³ [12].

Âñòàíîâèëè åôåêò ãàëîïåðèäîëó, ³íêàïñóëüîâàíîãî ç
íàíî÷àñòèíêàìè ïîë³ñîðáàòó – åôåêòèâí³ñòü ³íêàïñóëÿö³¿
> 95%. Ùóðè îòðèìóâàëè îäíîðàçîâó äîçó íàíî÷àñòèíîê
ç Ãàëîïåðèäîëîì 0,2 ìã/êã, âíóòð³øíüîî÷åðåâèííî òà
D,L-àìôåòàì³í 8,0 ìã/êã âíóòð³øíüîî÷åðåâèííî, ³íòåð-
âàë ââåäåííÿ 3 ãîä. Â ãðóï³, ÿêà îòðèìóâàëà ãàëîïåðèäîë,
³íêàïñóëüîâàíèé ç íàíî÷àñòèíêàìè ïîë³ñîðáàòó,  ñïîñòå-
ð³ãàëîñÿ çíèæåííÿ åêñòðàï³ðàì³äíèõ åôåêò³â (çàö³ïåí³ííÿ
³ äèñê³íåç³¿) [9].

Ïðîâåäåí³ ðîçðîáêè ìåòîäó ³íêàïñóëÿö³¿ ãàëîïåðèäî-
ëó ç íàíî÷àñòèíêàìè ÏÌÃÊ. Âñòàíîâëåíî, ùî åôåê-
òèâí³ñòü ³íêàïñóëÿö³¿ ãàëîïåðèäîëó ç íàíî÷àñòèíêàìè
ÏÌÃÊ çá³ëüøèëàñÿ á³ëüø í³æ íà 30% ïîð³âíÿíî ç 10%
ìåòèë-âêëþ÷åííÿìè â íàíî÷àñòèíêè ÏÌÃÊ. Âèçíà÷åíèé
òðèâàëèé ïåð³îä âèâ³ëüíåííÿ ³ íåîáõ³äí³ñòü çàñòîñóâàííÿ
á³ëüø íèçüêî¿ ïî÷àòêîâî¿ äîçè ç âèêîðèñòàííÿì íàíî÷àñ-
òèíîê ÏÌÃÊ. ×àñ âèâ³ëüíåííÿ ãàëîïåðèäîëó ìîæíà ðåãó-
ëþâàòè çà äîïîìîãîþ çì³íè ïðîöåñó âèãîòîâëåííÿ [10].

Ïðîâåäåí³ äîñë³äæåííÿ àðèï³ïðàçîëó â ÿêîñò³ ìîäåëü-
íîãî ë³êàðñüêîãî çàñîáó äëÿ âèâ÷åííÿ ìîæëèâîñò³ ï³äãî-
òîâêè íàíîñóñïåíç³é, âèêîðèñòîâóþ÷è òåõí³êó íàíîïðå-
öèï³òàö³¿ / ãîìîãåí³çàö³¿ íà îñíîâ³ êèñëîòíî-ëóæíî¿
íåéòðàë³çàö³¿ [26].

Àíòèäåïðåñàíòè
Ïðîâåäåí³ äîñë³äæåííÿ ñèíòåçó N-³çîïðîï³ëàêðèëàì³-

äó ³ 1-(N, N-á³ñ-êàðáîêñèìåòèë)àì³íî-3-àë³ëãë³öåðèíó, â
ïîºäíàíí³ ç ôëóâîêñàì³íîì òà ìàãí³òíèìè íàíî÷àñòèí-
êàìè, ìîäèô³êîâàíèìè 3-ìåðêàïòîïðîï³ëòðèìåòîêñèñ³-
ëàíîì. Îòðèìàí³ íàíî÷àñòèíêè äîñë³äæåí³ çà äîïîìîãîþ
³íôðà÷åðâîíî¿ ñïåêòðîñêîï³¿ Ôóð’º, åëåìåíòíîãî àíàë³çó,
³ òåðìîãðàâ³ìåòðè÷íîãî àíàë³çó. Ìîðôîëîã³ÿ ïîâåðõí³
äîñë³äæóâàëàñÿ çà äîïîìîãîþ ñêàíóþ÷îãî åëåêòðîííîãî
ì³êðîñêîïà òà åëåêòðîííî¿ ì³êðîñêîï³¿. Âèÿâëåíî, ùî ïî-
âåä³íêà àäñîðáö³¿ ìîæå áóòè âñòàíîâëåíà çà äîïîìîãîþ
ìîäåë³ ³çîòåðìè àäñîðáö³¿ Ôðåéíäë³õà. Ìàêñèìàëüíà
ìàñà ôëóâîêñàì³íó âèâ³ëüíþºòüñÿ ïðè òåìïåðàòóð³, ÿêà
íå ïåðåâèùóº òåìïåðàòóðè ðîç÷èíåííÿ ïîë³ìåðó íàíî-
÷àñòèíîê. Âñòàíîâëåíî, ùî ïîãëèíàííÿ ôëóâîêñàì³íó
ìîäèô³êîâàíèìè ìàãí³òíèìè íàíî÷àñòèíêàìè ìàº õîðî-
øó á³îäîñòóïí³ñòü [20].

Äîñë³äíèêè ïîêðàùóþòü àíàë³òè÷í³ ìåòîäè âèçíà÷åí-
íÿ àíòèäåïðåñàíò³â â á³îëîã³÷íèõ òêàíèíàõ îðãàí³çìó ëþ-
äèíè. Âèãîòîâëåí³ ÷óòëèâ³ ìîëåêóëÿðí³ åëåêòðîõ³ì³÷í³
äàò÷èêè äëÿ ñåëåêòèâíîãî äåòåêòóâàííÿ òðèöèêë³÷íîãî

àíòèäåïðåñàíòó ³ì³ïðàì³íó íà îñíîâ³ íàíî÷àñòèíîê çîëî-
òà. Áóëî âèÿâëåíî, ùî îòðèìàí³ ïë³âêè äîáðå â³äîáðàæà-
þòü ñåëåêòèâí³ñòü ïî â³äíîøåííþ äî ³ì³ïðàì³íîâèõ ìîëå-
êóë-ì³øåíåé, îñê³ëüêè ââåäåí³ íàíî÷àñòèíêè çîëîòà
ìàþòü êàòàë³òè÷íó àêòèâí³ñòü ïî â³äíîøåííþ äî îêèñëåí-
íÿ ³ì³ïðàì³íó. Ìåòîä ìîæíà çàñòîñîâóâàòè äëÿ âèçíà÷åí-
íÿ ³ì³ïðàì³íó â òàáëåòêàõ, òîìó ùî â³äïîâ³äàº âèìîãàì
ñåëåêòèâíîñò³, ÷óòëèâîñò³, øâèäêîñò³ ³ ïðîñòîòè äëÿ âèÿâ-
ëåííÿ ë³êàðñüêî¿ ðå÷îâèíè, à òàêîæ íàäàº ìîæëèâîñò³
êë³í³÷íîãî çàñòîñóâàííÿ â ô³ç³îëîã³÷íèõ ð³äèíàõ [25].

Ïðîâîäèòüñÿ âèâ÷åííÿ àíàëãåòè÷íî¿ àêòèâíîñò³ àíòè-
äåïðåñàíò³â, íàïðèêëàä, òðèöèêë³÷í³ àíòèäåïðåñàíòè âîëî-
ä³þòü íàéá³ëüøîþ ïðîòèáîëüîâîþ åôåêòèâí³ñòþ. Ç ìåòîþ
âèâ÷åííÿ çíåáîëþþ÷î¿ àêòèâíîñò³ çà ì³ñöåâîãî çàñòîñó-
âàííÿ àíòèäåïðåñàíò³â ðîçðîáëåí³ íàíîåìóëüñ³¿ â ÿêîñò³
òðàíñïîðòíîãî çàñîáó, ùî ñêëàäàþòüñÿ ç ïðîï³ëåíãë³êîëþ,
òðàíñêóòîëó, âîäè, ëàáðàñîëó òà ³í. Ê³íöåâà êîíöåíòðàö³ÿ
³ì³ïðàì³íó òà äîêñåï³íó â ñèñòåì³ íàíîåìóëüñ³¿ ñêëàëà 3%.
Çíà÷íî á³ëüøó áîëåçàñïîê³éëèâó àêòèâí³ñòü ó ùóð³â ìàëè
íàíîåìóëüñ³¿, äî ñêëàäó ÿêèõ äîäàëè äîêñåï³í [21].

Ïñèõîñòèìóëþþ÷³ òà íîîòðîïí³ ïðåïàðàòè
Ôóíêö³îíàë³çîâàí³ íàíî÷àñòèíêè ìàãí³òíîãî îêñèäó

çàë³çà (ÔÍÌÎÇ) âèâ÷àþòüñÿ â  ä³àãíîñòè÷íèõ ö³ëÿõ. Òèì
íå ìåíø, ìîæóòü ðîçãëÿäàòèñÿ àíîìàëüí³ ðåàêö³¿ íà
ÔÍÌÎÇ â ãîëîâíîìó àáî ñïèííîìó ìîçêó, ÿêùî âîíè
ïîºäíóþòüñÿ ç òðàâìàìè ÖÍÑ, íàïðèêëàä, ã³ïåðòåðì³ºþ
àáî òðàâìàòè÷íèìè âïëèâàìè íà ãîëîâíèé/ñïèííèé ìî-
çîê. Ââåäåííÿ öåðåáðîë³çèíó çàïîá³ãàº âèíèêíåííþ ³íäó-
êîâàíèõ ÔÍÌÎÇ ïàòîëîã³é, ùî âèíèêàþòü âíàñë³äîê ïî-
øêîäæåííÿ ÖÍÑ. Âñòàíîâëåíî, ùî öåðåáðîë³çèí ìîæå
áóòè âèêîðèñòàíèì â ÿêîñò³ äîïîì³æíî¿ òåðàï³¿ äëÿ çàïîá-
³ãàííÿ êë³òèííèõ óøêîäæåíü ïðè ñòàíàõ, äå íåîáõ³äíå âè-
êîðèñòàííÿ ÔÍÌÎÇ äëÿ ïîë³ïøåííÿ åôåêòèâíîñò³, íà-
ïðèêëàä, ë³êóâàííÿ ðàêó [22].

Ïðîâîäÿòüñÿ äîñë³äæåííÿ ã³äðîô³ëüíèõ íàïîâíþ-
âà÷³â, ÿê³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ çá³ëüøåííÿ ðîç-
÷èííîñò³ ³ á³îäîñòóïíîñò³ ïîãàíîðîç÷èííèõ ë³êàðñüêèõ
çàñîá³â. Ç ìåòîþ çàïîá³ãàííÿ àãðåãàö³¿ íàíî÷àñòèíîê
ã³äðîêñèïðîï³ëìåòèëöåëþëîçè ç â³íïîöåòèíîì âèêîðèñ-
òàí³  ïîë³â³í³ëï³ðîë³äîí ³ ëàêòîçà. Îòðèìàí³ íàíî÷àñòèíêè
ã³äðîêñèïðîï³ëìåòèëöåëþëîçè/â³íïîöåòèíó ðîçì³ðàìè
130 íì. Øâèäê³ñòü ðîç÷èíåííÿ íàíî÷àñòèíîê â³íïîöåòè-
íó ñòàëà á³ëüøîþ, ïîð³âíÿíî ç çàðåºñòðîâàíèì ïðåïàðà-
òîì. Âñòàíîâëåíî, ùî  óòâîðþþòüñÿ âîäíåâ³ çâ’ÿçêè ì³æ
â³íïîöåíòèíîì ³ íàïîâíþâà÷àìè. Äîñë³äæåííÿ º ïåðñ-
ïåêòèâíèì ç ìåòîþ âèâ÷åííÿ àäñîðáö³¿ â³íïîöåòèíó ç
³íøèìè ðå÷îâèíàìè òà ïîêðàùåííÿ éîãî ë³êàðñüêî¿ âçàº-
ìîä³¿ ç îðãàíàìè-ì³øåíÿìè îðãàí³çìó ëþäèíè [16].

Ïðîòèåï³ëåïòè÷í³ çàñîáè
²îíí³ êîìïëåêñè ì³êðîáíî¿ ïîë³(ã-ãëóòàì³íîâî¿) êèñ-

ëîòè çäàòí³ äî ñàìîîðãàí³çàö³¿ â óïîðÿäêîâàí³ àìô³ô³ëüí³
íàíîñòðóêòóðè ç òåîô³ë³íîì, êàðáàìàçåï³íîì òà äîêñî-
ðóá³öèíîì. Ïåð³îä ñèíòåçó ñêëàäíèõ êîìïîçèò³â ó ô³ç³î-
ëîã³÷íèõ óìîâàõ ïðîòÿãîì îäíîãî ì³ñÿöÿ ñïðèÿº äèñîö³à-
ö³¿ êîìïëåêñó òà ã³äðîë³çó åô³ðó õîë³íó, ÿêèé âõîäèòü äî
ñêëàäó íàíî÷àñòèíîê, ïðàêòè÷íî áåç ïîã³ðøåííÿ âëàñòè-
âîñòåé ïîë³ãëóòàì³íîâî¿ êèñëîòè. Øâèäê³ñòü ðîçêëàäàííÿ
çàëåæèòü â³ä äîâæèíè àëêàí³ëîâîãî ëàíöþãà òà êîìïëåêñ-
íî¿ ñòåõ³îìåòð³¿. Îòðèìàí³ íàíî÷àñòèíêè ìàþòü ä³àìåòð
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50-100 íì. Òåîô³ë³í ³ êàðáàìàçåï³í áóëè âèä³ëåí³ ïðîòÿãîì
ãîäèí, äîêñîðóá³öèí âèâ³ëüíÿâñÿ äóæå ïîâ³ëüíî ïðîòÿãîì
ì³ñÿö³â. Â³äì³ííîñò³, ùî ñïîñòåð³ãàþòüñÿ, ïîâ’ÿçàí³ ç
ð³çíèì ìåõàí³çìîì âçàºìîä³¿ ì³æ ë³êàðñüêèì çàñîáîì ³
êîìïëåêñîì íàíî÷àñòèíîê íà îñíîâ³ ïîë³(ã-ãëóòàì³íîâî¿)
êèñëîòè [23].

Âèñíîâîê. Íà ñüîãîäí³ çàñòîñóâàííÿ íàíî÷àñòèíîê ç
ïñèõîòðîïíèìè çàñîáàìè º âåëüìè ïåðñïåêòèâíèì òà
ñâîº÷àñíèì, îñê³ëüêè ñïîñòåð³ãàþòüñÿ ïðîáëåìè âèêîðè-
ñòàííÿ ïðåïàðàò³â çà ðàõóíîê ñêëàäíî¿ ñèñòåìè âïëèâó
ìåäèêàìåíò³â íà îðãàí³çì. Ïîºäíàííÿ ìåäèêàìåíò³â ç íà-
íî÷àñòèíêàìè ð³çíîãî ïîõîäæåííÿ òà õ³ì³÷íî¿ áóäîâè äîç-
âîëÿº óíèêíóòè ðÿäó ïîá³÷íèõ åôåêò³â. Âñòàíîâëåí³ ðå-
çóëüòàòè, â ÿêèõ â³äîáðàæàºòüñÿ ï³äâèùåííÿ åôåêòèâíîñò³
ïñèõîòðîïíèõ çàñîá³â ç çìåíøåííÿì ââåäåíî¿ äîçè. Íàíî-
÷àñòèíêè âèêîðèñòîâóþòü äëÿ âèñîêîòî÷íîãî âèÿâëåííÿ
ìåäèêàìåíò³â â ë³êàðñüêèõ ôîðìàõ òà ³íøèõ ðå÷îâèíàõ,
ùî ñïðèÿº ï³äâèùåííþ ÿêîñò³ ë³êóâàííÿ. Ïðîâåäåíèõ äîñ-
ë³äæåíü íåäîñòàòíüî, ³ñíóº íåîáõ³äí³ñòü â ïîãëèáëåííîìó
âèâ÷åíí³ âçàºìîä³¿ íàíî÷àñòèíîê ç ïñèõîòðîïíèìè çàñî-
áàìè, ¿õ âïëèâó íà îðãàí³çì, ïðîâåäåííÿ âñåá³÷íèõ òîêñè-
êîëîã³÷íèõ äîñë³äæåíü.

Ðåöåíçåíò: ä.ìåä. í., ïðîôåñîð Í³æåíêîâñüêà ².Â.
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Íàãîðíàÿ Ò.È., Ãîð÷àêîâà Í.À.,
Ëûñåíêî À.Ñ., ×åêìàí È.Ñ.
Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À. Áîãîìîëüöà, ã. Êèåâ

Ðåçþìå. Â îáçîðå îïèñàíû íîâûå ïåðñïåêòèâíûå
äîñòèæåíèÿ ñî÷åòàíèÿ íàíî÷àñòèö ðàçëè÷íîãî ïðîèñ-
õîæäåíèÿ ñ ïñèõîòðîïíûìè ñðåäñòâàìè ñ öåëüþ óëó÷-
øåíèÿ áèîäîñòóïíîñòè, âîçìîæíîñòè ñîçäàíèÿ îïòè-
ìàëüíûõ ïóòåé ââåäåíèÿ, ñíèæåíèå êîëè÷åñòâà
ïðîÿâëåíèé ïîáî÷íûõ ýôôåêòîâ. Â ñòàòüå îñâåùåíû
ðåçóëüòàòû âëèÿíèÿ íàíî÷àñòèö íà ïðîöåññû òðàíñïîð-
òà è òðàíñôîðìàöèè ëåêàðñòâåííûõ ñðåäñòâ â îðãàíèç-
ìå, ÷òî ñâèäåòåëüñòâóþò îá óëó÷øåíèè ñâîéñòâ ìåäèêà-
ìåíòîâ è êà÷åñòâà æèçíè áîëüíûõ. Óñòàíîâëåíî, ÷òî
èñïîëüçîâàíèå íàíî÷àñòèö ðàçëè÷íîãî ïðîèñõîæäåíèÿ
òàêæå ñïîñîáñòâóåò âûñîêî÷óâñòâèòåëüíîé èäåíòèôè-
êàöèè è âûÿâëåíèþ â áèîëîãè÷åñêèõ æèäêîñòÿõ ïñèõî-
òðîïíûõ ïðåïàðàòîâ, ÷òî îòêðûâàåò ïåðñïåêòèâíûå
âíåäðåíèÿ â îáëàñòè òîêñèêîëîãè÷åñêèõ íàóê è ñóäåá-
íîé ìåäèöèíû.

Êëþ÷åâûå ñëîâà: ïñèõîòðîïíûå ñðåäñòâà, íàíî÷àñ-
òèöû, áèîäîñòóïíîñòü, äîñòàâêà ëåêàðñòâåííûõ
ñðåäñòâ.

USE OF PSYCHOTROPIC DRUGS IN
COMBINATION WITH NANOPARTICLES

T.I. Nahorna, N.O. Gorchakova,
O.S. Lysenko, I.S. Chekman
Bogomolets National Medical University, Kyiv, Ukraine

Summary. This review describes new perspective of
achieving the combination of nanoparticles of different
origin with psychotropic drugs in order to improve
bioavailability, the possibility of creating the optimal routes
of administration, lower incidence of side effects. The
article highlights the results of the influence of
nanoparticles on the processes of transport and
transformation of medicines in the body that show the
improvement of the drugs’ properties and quality of
patients’ life. It has been found that the application of
nanoparticles of different origin also contributes highly
sensitive identification and detection in biological fluids of
psychotropic drugs, which opens up a number of
prospective implementations in the field of toxicology and
forensic medicine.

Key words: psychotropic drugs, nanoparticles,
bioavailability, delivery of medicines.



98

ÊË²Í²×Í² ËÅÊÖ²¯ / CLINICAL LECTURES

Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë ¹ 1 (86) • 2015

” –¿ØÕ—‹ »… Õ¿” Œ¬Œ-Ã≈ƒ»◊Õ»… ÃŒÀŒƒ≤∆Õ»… ∆”–Õ¿À

”ÃŒ¬» œ”¡À≤ ¿÷≤Ø

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL

PUBLICATION REQUIREMENTS

1. Ñòàòò³ ïóáë³êóþòüñÿ óêðà¿íñüêîþ, àíãë³éñüêîþ òà ðîñ³éñüêîþ
ìîâàìè.

2. Â³ê àâòîðà, ïð³çâèùå ÿêîãî ñòî¿òü ïåðøèì, íå ïîâèíåí ïåðåâèùó-
âàòè 35 ðîê³â.

3. Àâòîðñüêèé îðèã³íàë ñêëàäàºòüñÿ ç äâîõ ïðèì³ðíèê³â, íàäðóêîâà-
íèõ íà á³ëîìó ïàïåð³ ôîðìàòó À4 íà îäíîìó áîö³ àðêóøà, òà åëåêòðîííî¿
âåðñ³¿ ìàòåð³àëó íà äèñêåò³ 3,5 äþéìà àáî êîìïàêò-äèñêó, íàáðàíèõ â ðåäàê-
òîð³ Word for Windows (áóäü-ÿêî¿ âåðñ³¿) ãàðí³òóðîþ “Times New Roman”, 12
ïóíêò³â, áåç òàáóëÿòîð³â, ÷åðåç ï³âòîðà ³íòåðâàëè, ç ïîëÿìè ç óñ³õ áîê³â ïî
20 ìì. Ó òåêñò³ òà çàãîëîâêàõ íå ìàº áóòè ñë³â, íàáðàíèõ âåëèêèìè ë³òåðàìè.
Äëÿ íàä³éíîñò³ çáåðåæåííÿ ìàòåð³àëó ïðîñèìî ïîäàâàòè äâ³ êîï³¿ ìàòåð³àë³â
íà îäíîìó åëåêòðîííîìó íîñ³¿. Äèñêåòó àáî êîìïàêò-äèñê ïåðåñèëàòè ó
òâåðäîìó êîíâåðò³.

4. Ñòðóêòóðà îñíîâíîãî òåêñòó ñòàòò³ ìàº â³äïîâ³äàòè çàãàëüíîï-
ðèéíÿò³é ñòðóêòóð³ äëÿ íàóêîâèõ ñòàòåé. Îáñÿã íå ïîâèíåí ïåðåâèùóâà-
òè: ñòàòò³ – äî 9 ñ.; îãëÿäó, ïðîáëåìíî¿ ñòàòò³ – äî 12 ñ.; êîðîòêî¿ ³íôîðìàö³¿
– äî 3 ñ. Óâàãà! Ïèòàííÿ ïðî ïóáë³êàö³þ â æóðíàë³ âåëèêî¿ çà îáñÿãîì
³íôîðìàö³¿ âèð³øóºòüñÿ ³íäèâ³äóàëüíî, ÿêùî, íà äóìêó ðåäêîëåã³¿, âîíà
ñòàíîâèòü îñîáëèâèé ³íòåðåñ äëÿ ÷èòà÷³â.

5. Ñòàòò³, ùî ì³ñòÿòü ðåçóëüòàòè åêñïåðèìåíòàëüíèõ äîñë³äæåíü, ó
òîìó ÷èñë³ äèñåðòàö³éíèõ, ñêëàäàþòüñÿ ç òàêèõ ðîçä³ë³â: “Âñòóï”, “Ìåòà
ðîáîòè”, “Ìàòåð³àëè òà ìåòîäè”, “Ðåçóëüòàòè òà îáãîâîðåííÿ”, “Âèñíîâêè”. Ö³
ïóáë³êàö³¿ ìàþòü âêëþ÷àòè òàê³ íåîáõ³äí³ åëåìåíòè: ïîñòàíîâêà ïðîáëåìè ó
çàãàëüíîìó âèãëÿä³ òà ¿¿ çâ’ÿçîê ³ç âàæëèâèìè íàóêîâèìè ÷è ïðàêòè÷íèìè
çàâäàííÿìè; àíàë³ç îñòàíí³õ äîñë³äæåíü ³ ïóáë³êàö³é, â ÿêèõ çàïî÷àòêîâàíî
ðîçâ’ÿçàííÿ äàíî¿ ïðîáëåìè ³ íà ÿê³ ñïèðàºòüñÿ àâòîð, âèä³ëåííÿ íåðîçâ’ÿ-
çàíèõ ðàí³øå ÷àñòèí çàãàëüíî¿ ïðîáëåìè, êîòðèì ïðèñâÿ÷óºòüñÿ çàçíà÷åíà
ñòàòòÿ; ôîðìóëþâàííÿ ö³ëåé ñòàòò³; âèêëàä îñíîâíîãî ìàòåð³àëó äîñë³äæåí-
íÿ ç ïîâíèì îá ðóíòóâàííÿì îòðèìàíèõ íàóêîâèõ ðåçóëüòàò³â; âèñíîâêè ç
öüîãî äîñë³äæåííÿ ³ ïåðñïåêòèâè ïîäàëüøèõ ðîçâ³äîê ó äàíîìó íàïðÿìêó.

6. Ðåçþìå ìàº äîïîâíþâàòè ìîâó òåêñòó ñòàòò³ (íàïðèêëàä, ÿêùî
ñòàòòÿ íàïèñàíà óêðà¿íñüêîþ ìîâîþ, òî ðåçþìå ìàº áóòè ðîñ³éñüêîþ òà
àíãë³éñüêîþ ìîâàìè), ïåðåêëàä ìàº áóòè ÿê³ñíèé ³ òî÷íèé.

7. Íà 1-é ñòîð³íö³ òåêñòó çàçíà÷àþòü: 1) ³íäåêñ ÓÄÊ òà íàçâó ñòàòò³;
2) ïð³çâèùà òà ³í³ö³àëè àâòîð³â; 3) óñòàíîâó, äå ïðàöþþòü àâòîðè, ì³ñòî,
êðà¿íó (äëÿ ³íîçåìö³â); 4) êëþ÷îâ³ ñëîâà – 5–10 ñë³â ÷è ñëîâîñïîëó÷åíü,
ùî ðîçêðèâàþòü çì³ñò ñòàòò³.

8. Íà îñòàíí³é ñòîð³íö³ òåêñòó âì³ùóþòü: 1) âëàñíîðó÷í³ ï³äïèñè âñ³õ
àâòîð³â; 2) ïå÷àòêó òà ï³äïèñ â³äïîâ³äàëüíî¿ îñîáè óñòàíîâè, â³ä ÿêî¿ ïîäàºòü-
ñÿ ìàòåð³àë; 3) ïð³çâèùå, ³ì’ÿ òà ïî áàòüêîâ³, ïîøòîâó àäðåñó, íîìåðè òåëå-
ôîí³â (ñëóæáîâèé òà äîìàøí³é) àâòîðà, ç ÿêèì ðåäàêö³ÿ ìàº ñï³ëêóâàòèñÿ.

9. Òàáëèö³ ìàþòü áóòè âèêîíàí³ ãàðí³òóðîþ “Times New Roman”, 10
ïóíêò³â, áåç ñëóæáîâèõ ñèìâîë³â óñåðåäèí³. Ïóáë³êàö³¿, ùî ì³ñòÿòü òàá-
ëèö³, âèêîíàí³ çà äîïîìîãîþ òàáóëÿòîðà, ðîçãëÿäàòèñÿ íå áóäóòü. Íàçâè
ïðåïàðàò³â ñë³ä ïîäàâàòè ç ìàëî¿ ë³òåðè.

10. Óñ³ âåëè÷èíè íàâîäÿòüñÿ â îäèíèöÿõ CI.
11. Ñïèñîê ë³òåðàòóðè îôîðìëþºòüñÿ íà îêðåìèõ ñòîð³íêàõ. Äæåðå-

ëà ïîäàþòüñÿ â àëôàâ³òíîìó ïîðÿäêó (³íîçåìí³ – îêðåìî) àáî çà ïîðÿäêîì
öèòóâàííÿ ó òåêñò³. ¯õ çàãàëüíà ê³ëüê³ñòü íå ïîâèííà ïåðåâèùóâàòè 50,
ïðè öüîìó 50% ç íèõ ìàþòü áóòè ìåíø í³æ ï’ÿòèð³÷íî¿ äàâíîñò³. Ïîñèëàí-
íÿ â òåêñò³ çàçíà÷àþòüñÿ öèôðàìè â êâàäðàòíèõ äóæêàõ (íàïðèêëàä: [7]).
Ïîðÿäîê îôîðìëåííÿ ìàº â³äïîâ³äàòè ÄÑÒÓ 7.1:2006 “Ñèñòåìà ñòàí-
äàðò³â ç ³íôîðìàö³¿, á³áë³îòå÷íî¿ òà âèäàâíè÷î¿ ñïðàâè. Á³áë³îãðàô³÷íèé
çàïèñ. Á³áë³îãðàô³÷íèé îïèñ. Çàãàëüí³ âèìîãè òà ïðàâèëà ñêëàäàííÿ”.

12. Ñòàòòÿ ïîâèííà ñóïðîâîäæóâàòèñÿ ðåöåíç³ºþ ôàõ³âöÿ â³äïîâ³ä-
íîãî ïðîô³ëþ, ÿê ïðàâèëî, äîêòîðà íàóê òà íàïðàâëåííÿì äî äðóêó, çàâ-
³ðåíèìè ïå÷àòêîþ óñòàíîâè, â ÿê³é âèêîíàíî ðîáîòó.

13. Àâòîðè íåñóòü â³äïîâ³äàëüí³ñòü çà íàóêîâå òà ë³òåðàòóðíå ðåäà-
ãóâàííÿ ïîäàíîãî ìàòåð³àëó, öèòàò òà ïîñèëàíü, àëå ðåäàêö³ÿ çàëèøàº çà
ñîáîþ ïðàâî íà âëàñíå ðåäàãóâàííÿ ñòàòò³ ÷è â³äìîâó àâòîðîâ³ â ïóáë-
³êàö³¿, ÿêùî ïîäàíèé ìàòåð³àë íå â³äïîâ³äàº çà ôîðìîþ àáî çì³ñòîì çãàäà-
íèì âèùå âèìîãàì.

14.  Ìàòåð³àëè, ùî íå â³äïîâ³äàþòü íàâåäåíèì ñòàíäàðòàì ïóáë³êàö³é
ó æóðíàë³, ðåäàêö³ºþ íå ðîçãëÿäàþòüñÿ òà íå ïîâåðòàþòüñÿ.

15.  Äèñêè, äèñêåòè, ðóêîïèñè, ìàëþíêè, ôîòîãðàô³¿ òà ³íø³ ìàòåð³à-
ëè, íàä³ñëàí³ â ðåäàêö³þ, íå ïîâåðòàþòüñÿ.

1. Articles are published in English, Ukrainian and Russian.
2. Age of the author, whose name stands first, should not exceed

35 years.
3. The author’s original consists of two copies printed on one side of A4

white paper, and the electronic version of the material on the 3,5-inch diskette
or CD-R, typed in Microsoft Word (any version), typeface “Times New
Roman”, font size 12, without tabulators, with 1,5 line spacing, with all the
margins of 20 mm. The text and titles should not contain words, typed in
capital letters. To ensure reliable preservation of materials, please, submit two
copies of materials on a single electronic carrier. Diskette or CD-R should be
sent in a solid envelope.

4. The structure of the main text of the article should correspond the
generally assepted structure of scientific articles. The volume should not
exceed: article – up to 9 p.; review, problematic article – up to 12 p., short
information – up to 3 p. Attention! The decision about publication of lengthy
articles in the journal is taken individually if, in the opinion of the editorial
board, it is of particular interest for readers.

5. Articles, containing the results of experimental researches, including
PhD-theses, consist of the following parts: “Introduction,” “Objective”,
“Materials and Methods”, “Results and Discussion”, “Conclusions”. These pub-
lications should include the following elements: formulation of the problem in
general and its connection with important scientific or practical tasks; analysis of
recent researches and publications, in which the discussion of the problem is
initiated and on which the author relies, distinguifhing previously unsolved
aspects of the general problem which the article focuses on; definition of the
objectives of the article; presentation of the basic research material with the full
justification of the obtained scientific results; conclusions of the study and the
prospects for further researches in this area.

6. The abstract should supplement the language of the article (for
example, if the article is written in Ukrainian, the abstract should be in Russian
and English), the translation should be faithful and accurate.

7. On the 1-st page of the text indicate: 1) the UDC identifier and the
title of the article; 2) the names and initials of the authors; 3) an institution

where the authors work, city, country (for foreigners); 4) keywords –
5–10 words or phrases revealing the content of the article.

8. On the last page of the text place: 1) the handwritten signatures of
all authors; 2) the stamp and signature of the responsible person from the
institution submitting the material; 3) name, surname, postal address,
telephone numbers (work and home) of the author, with whom the Editorial
Board has to communicate.

9. Tables should be made in the typeface “Times New Roman”, 10
points, without service mark symbols inside. Publications containing tables,
which are made with the help of a tabulator, will not be considered. The names
of drugs/medical products should be written from small letter.

10.  All measures are indicated in units of SI.
11. References should be given on separate pages. Literature sources are

presented in alphabetical order (foreign ones – separately) or in order of their
citation in the text. Their total number should not exceed 50, with 50% of them
published not more than five years ago. References in the text are indicated by
figures in square brackets (for example [7]). The list of reference sources should
be arranged according the State Standarts 7.1:2006 “System of informational,
library and publishing standards. Bibliographic record. Bibliographic description.
General requirements and rules.”

12. The article should be accompanied by the review of an expert in the
appropriate field, as a rule, Doctor of Science, and the referral to printing,
stamped by the institution, where the work has been performed.

13.  Authors are responsible for the scientific and literary editing of the
presented material, quotations and references, but the editors reserve the
right to correct the article or refuse in its publication, if the submitted text
materials do not correspond in their form or content to the above mentioned
requirements.

14.  Materials, which do not correspond to the above mentioned
requirements of publication in the journal, are not considered and not returned
by the editors.

15. Diskettes or CD-R, manuscripts, pictures, photographs and other
materials, sent to the editorial board, are not returned.
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