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Â.Þ. Ãàðáóçîâà

Âïëèâ í³ôåäèï³íó, â³òàì³íó Å òà á³ñôîñôîíàò³â
íà ³íòåíñèâí³ñòü ïðîöåñ³â ïåðåêèñíîãî îêèñíåííÿ
ë³ï³ä³â â àðòåð³àëüí³é ³ âåíîçí³é ñò³íêàõ
çà óìîâ ã³ïåðâ³òàì³íîçó D

Èññëåäîâàíû îñîáåííîñòè ïðîöåññîâ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË) â àðòåðèÿõ è
âåíàõ êðîëèêîâ, ïîëó÷èâøèõ âûñîêèå äîçû âèòàìèíà D (10000 ÌÅ/êã â òå÷åíèå äâóõ íåäåëü), è
âëèÿíèå àãåíòîâ ñ ðàçíûìè ìåõàíèçìàìè äåéñòâèÿ (íèôåäèïèíà, âèòàìèíà Å, áèñôîñôîíàòîâ)
íà åãî èíòåíñèâíîñòü. Ïîêàçàíî, ÷òî ââåäåíèå áèñôîñôîíàòîâ ñóùåñòâåííî íå âëèÿåò íà
êîëè÷åñòâî ïðîìåæóòî÷íûõ è êîíå÷íûõ ïðîäóêòîâ ÏÎË. Íèôåäèïèí íå îêàçûâàåò âëèÿíèÿ íà
èíòåíñèâíîñòü ÏÎË â àðòåðèàëüíûõ ñîñóäàõ, íî îãðàíè÷èâàåò åãî ðåàêöèè â ñòåíêå âåí.
Âèòàìèí Å âûçûâàåò çíà÷èòåëüíîå ñíèæåíèå ñîäåðæàíèÿ ïðîäóêòîâ ÏÎË âî âñåõ òèïàõ
èçó÷åííûõ ñîñóäîâ D-ãèïåðâèòàìèíîçíûõ æèâîòíûõ.

  Â.Þ. Ãàðáóçîâà

ÂÑÒÓÏ

Ó çâ�ÿçêó ç³ çá³ëüøåííÿì ÷àñòîòè ñåðöåâî-
ñóäèííèõ çàõâîðþâàíü òà âàæêèìè ¿õ íàñë³ä-
êàìè â÷åí³ âåäóòü àêòèâíèé ïîøóê ïðåïàðàò³â,
ÿê³ á çàõèùàëè ñóäèííó ñò³íêó â³ä óøêîä-
æåíü ð³çíîãî õàðàêòåðó. Âèá³ð ôàðìàêîëîã³÷-
íèõ àãåíò³â, ÿê³ åôåêòèâíî çàïîá³ãàþòü
ðîçâèòêîâ³ óðàæåíü êðîâîíîñíèõ ñóäèí, ïî-
â�ÿçàíèé ³ç ç�ÿñóâàííÿì ïðîâ³äíî¿ ëàíêè â ìå-
õàí³çì³ óøêîäæåííÿ. Çà óìîâ ã³ïåðâ³òàì³íîçó
D òàêîþ ó ñóäèíí³é ñò³íö³ º ïåðåêèñíå îêèñ-
íåííÿ ë³ï³ä³â (ÏÎË). Éîãî ³íäóêö³ÿ ïîâ�ÿçàíà,
ç îäíîãî áîêó, ç óòâîðåííÿì ïðîäóêò³â îêèñ-
íåííÿ åðãî- òà õîëåêàëüöèôåðîëó, ÿêèì ïðè-
òàìàíí³ ïðîîêñèäàíòí³ âëàñòèâîñò³ [3], à ç
³íøîãî � ã³ïåðêàëüö³ºì³ºþ, ÿêà âèíèêàº çà öèõ
óìîâ [4]. Òàêèì ÷èíîì, ïðîòåêòîðàìè ñóäèí-
íî¿ ñò³íêè ìîæóòü áóòè ÿê àíòèîêñèäàíòè, òàê
³ áëîêàòîðè êàëüö³ºâèõ êàíàë³â. Êð³ì òîãî, á³ñ-
ôîñôîíàòè, ÿê³ ãàëüìóþòü êàëüöèô³êàö³þ [9],
ìîæëèâî òàêîæ çäàòí³ îáìåæóâàòè ÏÎË çà
äîïîìîãîþ çíèæåííÿ êîíöåíòðàö³¿ êàëüö³ÿ â
ñóäèíí³é ñò³íö³.

Ìåòà äîñë³äæåííÿ � âèâ÷åííÿ ³íòåíñèâ-
íîñò³ ÏÎË â àðòåð³àëüíèõ ³ âåíîçíèõ ñóäèíàõ
çà óìîâ ã³ïåðâ³òàì³íîçó D ïðè ââåäåíí³ í³ôå-
äèï³íó, â³òàì³íó Å òà íàòð³ºâî¿ ñîë³ åòàí-1-
ã³äðîêñè-1,1-äèôîñôîíîâî¿ êèñëîòè.

ÌÅÒÎÄÈÊÀ

Ðîáîòà âèêîíàíà íà 25 ìîëîäèõ êðîëÿõ îáîõ
ñòàòåé ìàñîþ 1800 � 2500 ã. Óñ³õ òâàðèí áóëî
ïîä³ëåíî íà 5 ãðóï: 1-øà ãðóïà � ³íòàêòí³ êðîë³
(êîíòðîëü), òâàðèíàì ³íøèõ 4-õ ãðóï ùîäî-
áîâî, ïðîòÿãîì 14 ä³á, ÷åðåç çîíä ââîäèëè ó
øëóíîê 0,125%-íèé îë³éíèé ðîç÷èí åðãîêàëü-
öèôåðîëó ç ðîçðàõóíêó 10000 ÌÎ/êã (âèêî-
ðèñòàíà äîçà ïåðåâèùóâàëà äîáîâó ïîòðåáó
êðîë³â ó â³òàì³í³ D â 1000 ðàç³â). Òâàðèíàì
3-¿ ãðóïè ðàçîì ç âiòàì³íîì D ââîäèëè â øëó-
íîê ÷åðåç çîíä 10%-é îë³éíèé ðîç÷èí òîêî-
ôåðîëó àöåòàòó ç ðîçðàõóíêó 50 ìã/êã, 4-¿ ãðó-
ïè � í³ôåäèï³í ç ðîçðàõóíêó 30 ìã/êã. Òâà-
ðèíàì 5-¿ ãðóïè çà 2 ãîä äî ââåäåííÿ â³òàì³íó
D ââîäèëè â øëóíîê ÷åðåç çîíä íàòð³ºâó ñ³ëü
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åòàí-1-ã³äðîêñè-1,1-äèôîñôîíîâî¿ êèñëîòè ç
ðîçðàõóíêó 130 ìã/êã.

×åðåç 24 ãîä ï³ñëÿ îñòàííüîãî ââåäåííÿ
ïðåïàðàò³â òâàðèí çàáèâàëè çà äîïîìîãîþ ïî-
â³òðÿíî¿ åìáîë³¿. Â ãîìîãåíàòàõ ãðóäíî¿ òà
÷åðåâíî¿ àîðòè, ëåãåíåâî¿ àðòåð³¿ òà çàäíüî¿
ïîðîæíèñòî¿ âåíè âèçíà÷àëè âì³ñò ã³äðîïå-
ðîêñèä³â ë³ï³ä³â (ÃÏË) [5] ³ øèôôîâèõ îñíîâ
(ØÎ) [2].

Îòðèìàíèé ìàòåð³àë ñòàòèñòè÷íî îáðîá-
ëåíî ç âèêîðèñòàííÿì íåïàðàìåòðè÷íèõ êðè-
òåð³¿â ñòàòèñòèêè [6].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ïðè âèâ÷åíí³ ³íòåíñèâíîñò³ ïðîöåñ³â ÏÎË â
àðòåð³ÿõ ³ âåíàõ êðîë³â, ÿê³ îòðèìóâàëè âèñîê³
äîçè â³òàì³íó D, áóëî âñòàíîâëåíî íàêîïè-
÷åííÿ ïðîì³æíèõ òà ê³íöåâèõ ïðîäóêò³â ÏÎË
ó ñò³íö³ âñ³õ òèï³â ñóäèí.

Îòðèìàí³ ðåçóëüòàòè ï³äòâåðäæóþòü äàí³
ë³òåðàòóðè ïðî ³íòåíñèô³êàö³þ ïðîöåñ³â ÏÎË
çà óìîâ ã³ïåðâ³òàì³íîçó D [1,4], â îñíîâ³ ÿêî¿,
ÿê â³äîìî, ëåæèòü îêñèäàíòíà ä³ÿ ïðîäóêò³â
îêèñíåííÿ åðãî- òà õîëåêàëüöèôåðîëó. Ïðîòå
ñë³ä â³äçíà÷èòè ð³çíèé õàðàêòåð çì³í, ùî âèíè-
êàþòü. Òàê, ó ãðóäí³é àîðò³ D-ã³ïåðâ³òàì³íîç-
íèõ êðîë³â âì³ñò ÃÏË çá³ëüøèâñÿ â 4,4 ðàçà,
â ÷åðåâí³é àîðò³ � â 3,73, â ëåãåíåâ³é àðòåð³¿ �

â 3,41 ³ â ïîðîæíèñò³é âåí³ � â 2,79 ðàçà ïîð³â-
íÿíî ç êîíòðîëåì. Ê³ëüê³ñòü ØÎ çá³ëüøèëàñÿ
â ãðóäí³é àîðò³ â 11,8 ðàçà, â ÷åðåâí³é � â 11,6,
â ëåãåíåâ³é àðòåð³¿ � â 8,7, ó ïîðîæíèñò³é âåí³ �
â 9,8 ðàçà (ðèñ. 1).

Äëÿ ç�ÿñóâàííÿ ï³äõîä³â ùîäî ìîæëèâî¿
êîðåêö³¿ çì³í, ùî âèíèêàþòü, áóëî âèâ÷åíî
âïëèâ ôàêòîð³â ç ð³çíèìè ìåõàí³çìàìè ä³¿.

Â³òàì³í Å áåðå ó÷àñòü â àíòèðàäèêàëü-
íîìó çàõèñò³ êë³òèíè [7]: â³í âáóäîâóºòüñÿ â
á³ë³ï³äíèé øàð é ³íàêòèâóº â³ëüí³ ðàäèêàëè, ÿê³
óòâîðþþòüñÿ çà óìîâ ã³ïåðâ³òàì³íîçó D. Ó
íàøèõ äîñë³äæåííÿõ ââåäåííÿ â³òàì³íó Å ïðèç-
âîäèëî äî ñóòòºâîãî çíèæåííÿ ê³ëüêîñò³ ïðî-
äóêò³â ÏÎË â ñò³íö³ êðîâîíîñíèõ ñóäèí, óðà-
æåíèõ âèñîêèìè äîçàìè â³òàì³íó D. Òàê, ó
ãðóäí³é àîðò³ ê³ëüê³ñòü ÃÏË çìåíøèëàñü ó 2,25
ðàçà, â ÷åðåâí³é � â 2,79, â ëåãåíåâ³é àðòåð³¿
òà ïîðîæíèñò³é âåí³ � â 2,5 ðàçà. Ê³ëüê³ñòü
ØÎ â ãðóäí³é àîðò³ çíèçèëàñÿ â 3,53 ðàçà, â
÷åðåâí³é � â 3,88 â ëåãåíåâ³é àðòåð³¿ � â 5,16,
â çàäí³é ïîðîæíèñò³é âåí³ � â 5,73 ðàçà
(ðèñ. 2). Çà óìîâ çàñòîñóâàííÿ í³ôåäèï³íó
âì³ñò ÃÏË òà ØÎ â ñò³íö³ àðòåð³àëüíèõ
ñóäèí ñóòòºâî íå çì³íþºòüñÿ. Éîãî íåçíà÷íå
çíèæåííÿ ïîð³âíÿíî ç ãðóïîþ D-ã³ïåðâ³òàì³-
íîçíèõ òâàðèí ñòàòèñòè÷íî íå ï³äòâåðäæåíî.
Ïðîòå â çàäí³é ïîðîæíèñò³é âåí³ ñïîñòåð³ãàºòüñÿ
äîñòîâ³ðíå çíèæåííÿ âì³ñòó ØÎ íà 72 %.

Ðèñ. 1. Âì³ñò ã³äðîïåðîêñèä³â ë³ï³ä³â (à) òà îñíîâ Øèôôà (á) ó ñò³íö³ àðòåð³àëüíèõ ³ âåíîçíèõ ñóäèí êðîë³â çà óìîâ
ã³ïåðâ³òàì³íîçó D: I - êîíòðîëü, II - ã³ïåðâ³òàì³íîç D; 1 � ãðóäíà àîðòà, 2 � ÷åðåâíà àîðòà, 3 � ëåãåíåâà àðòåð³ÿ, 4 �
ïîðîæíèñòà âåíà.* ñòàòèñòè÷íî äîñòîâ³ðí³ ðîçá³æíîñò³ â³äíîñíî êîíòðîëþ (Ð<0,05).
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Âïëèâ í³ôåäèï³íó, â³òàì³íó Å òà á³ñôîñôîíàò³â

ßê â³äîìî, ã³ïåðêàëüö³ºì³ÿ, ùî âèíèêàº â
îðãàí³çì³ çà óìîâ óâåäåííÿ â³òàì³íó D, âèê-
ëèêàº àêòèâàö³þ â êë³òèíàõ ôîñôîë³ïàçè À

2
 ³

ñïðèÿº äåòåðãåíòí³é ä³¿ â³ëüíèõ æèðíèõ êèñëîò.
Óòâîðåí³ ë³çîôîñôîë³ï³äè ï³äñèëþþòü ì³öåëî-
óòâîðåííÿ. Ðàçîì ç òèì ïîðóøóºòüñÿ ñòðóê-
òóðà ìåìáðàííèõ ôîñôîë³ï³ä³â, ï³äâèùóºòüñÿ
³íòåíñèâí³ñòü ÏÎË.

Ìîæëèâî ñàìå òîìó áëîêàòîðè êàëüö³ºâèõ
êàíàë³â, ÿê³ ïðèãí³÷óþòü òðàíñïîðò êàëüö³þ â
êë³òèíó, óïîâ³ëüíþþòü ÏÎË. Êð³ì òîãî, º äàí³
ïðî òå, ùî àíòàãîí³ñòè êàëüö³þ ìîæóòü ï³äâè-
ùóâàòè àêòèâí³ñòü àíòèîêñèäàíòíèõ ôåðìåí-
ò³â[8]. Â ðåçóëüòàò³ öüîãî ùå á³ëüøîþ ì³ðîþ
îáìåæóþòüñÿ ïðîöåñè ÏÎË.

Çàñòîñóâàííÿ íàòð³ºâî¿ ñîë³ åòàí-1-ã³äðîê-
ñè-1,1-äèôîñôîíîâî¿ êèñëîòè â íàøèõ äîñë³-
äàõ íå âèêëèêàëî ñóòòºâèõ çì³í â ³íòåíñèâ-
íîñò³ ÏÎË í³ â àðòåð³àëüí³é, í³ â âåíîçí³é ñò³íö³
(äèâ. ðèñ. 2), ùî, éìîâ³ðíî, ñâ³ä÷èòü ïðî ³íøèé,
íå ïîâ�ÿçàíèé ç ïðèãí³÷åííÿì ÏÎË, ìåõàí³çì
¿¿ ä³¿.

ÂÈÑÍÎÂÊÈ

1. Çà óìîâ ã³ïåðâ³òàì³íîçó D â ñò³íö³ àðòå-
ð³àëüíèõ òà âåíîçíèõ ñóäèí â³äáóâàºòüñÿ ³ñ-
òîòíà àêòèâàö³ÿ ÏÎË. Ïðîòå â àðòåð³àëüíèõ
ñóäèíàõ ê³ëüê³ñòü ïðîì³æíèõ òà ê³íöåâèõ ïðî-
äóêò³â ÏÎË º íàéá³ëüøîþ.

2.Ââåäåííÿ â³òàì³íó Å âèêëèêàº çíà÷íå
 çìåíøåííÿ âì³ñòó ïðîäóêò³â ÏÎË â ñóäèíí³é
ñò³íö³ D-ã³ïåðâ³òàì³íîçíèõ òâàðèí.

3. Áëîêàòîðè êàëüö³ºâèõ êàíàë³â íå âïëèâàþòü
íà ³íòåíñèâí³ñòü ÏÎË â àðòåð³àëüíèõ ñóäèíàõ,
àëå îáìåæóþòü éîãî ðåàêö³¿ â ñò³íö³ âåí.

4. Çàñòîñóâàííÿ á³ñôîñôîíàò³â íå ÷èíèòü
âïëèâó íà ÏÎË ó ñò³íö³ äîñë³äæåíèõ àðòåð³é
òà âåí.

V. U. Garbuzova 

INFLUENCE OF NIFEDIPIN, VITAMIN E AND
BISPHOSPHATES ON INTENSITY OF LIPID
PEROXYDATION IN ARTERIAL AND VENOUS
WALLS IT HYPERVITAMINOSIS D

The peculiarities of lipid peroxydation (LPO) following injec-
tion of vitamin D in high doses (10000 U/kg ) and other
agents (bisphosphanates, vitamin E, nifedipin ) were examined
in both arterial and venous walls of rabbits. It has been shown,
that tan injection of the bisphosphanates didn�t influence
significantly the amount of both the intermediate and the
final LPO products. Nifedipin did not change the intensity of
LPO in the arterial vessels, but it limited the LPO reactions in
the venous walls. Vitamin E decreased considerably an amount
of the LPO products in all types of the vesselsunder explo-
ration in the animals with hypervitaminosis D.
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 4 � ïîðîæíèñòà âåíà. * ñòàòèñòè÷íî äîñòîâ³ðí³ ðîçá³æíîñò³ â³äíîñíî çíà÷åíü ó òâàðèí ç ã³ïåðâ³òàì³íîçîì D (Ð<0,05).

I

I I

I I I

IV

I

I I

I I I IV

50

*

3

10

30

40

*

21
0

*
20

4

60

*

íìîëü/ìã ë³ï³ä³â

à
321 4 321 4 321 4

50

*

3

10

30

40

*

21
0

*
20

4

60

*

    â³äí. îä./ìã ë³ï³ä³â

321 4 321 4 321 4

*

á



73ISSN 0201-8489    Ô³ç³îë. æóðí., 2002, Ò. 48, ¹ 6

ôîðìàìè ðàõèòà. � Ë.: Ìåäèöèíà, 1973. � 31 ñ.
2. Áàðàáîé Â.À., Îðåë Â.Ý., Êàðíàóõ È.Ì. Ïåðåêèñíîå

îêèñëåíèå è ðàäèàöèÿ. � Ê.: Íàóê. äóìêà, 1991. � 256 ñ.
3. Áàðëûáàåâà Í.À., Ñòðóêîâ Â.È. Ñïåöèôè÷åñêàÿ ïðî-

ôèëàêòèêà ðàõèòà è ïîáî÷íîå äåéñòâèå âèòàìèíà D. �
Àëìà-Àòà: Êàçàõñòàí, 1984. � 136 ñ.

4. Áàóìàí Â.Ê. Áèîõèìèÿ è ôèçèîëîãèÿ âèòàìèíà D. � Ðèãà:
Çèíàòíå, 1989. � 480 ñ.

5. Ãàâðèëîâ Â.Á., Ìèøêîðóäíàÿ Ì.È. Ñïåêòðîôîòîìåò-
ðè÷åñêîå îïðåäåëåíèå ãèäðîïåðåêèñåé ëèïèäîâ â ïëàçìå
êðîâè // Ëàá. äåëî, 1983. � ¹3. � Ñ. 33 � 36.

6. Ãóáëåð Å.Â., Ãåíêèí À.À. Ïðèìåíåíèå íåïàðàìåòðè-
÷åñêèõ êðèòåðèåâ ñòàòèñòèêè â ìåäèêî-áèîëîãè÷åñêèõ

èññëåäîâàíèÿõ. � Ë.: Ìåäèöèíà, 1973. � 31 ñ.
7. Êàøóëèíà À.Ï., Ñîòíèêîâà Å.Í. Ðîëü ïåðåêèñíîãî ñâî-

áîäíîðàäèêàëüíîãî îêèñëåíèÿ â ïàòîëîãèè è ìåòîäû
åãî èçó÷åíèÿ // Ìåä. êîíñóëüòàö³ÿ. � 1996. � ¹ 2. �
Ñ. 20 � 24.

8. Ñàâ÷åíêî Ë.Â., Äçóáàí Å.Ì., Ëóêüÿí÷óê Â.Ä. Âîç-
ìîæíûå ìåõàíèçìû àíòèîêñèäàíòíîãî äåéñòâèÿ áëî-
êàòîðîâ êàëüöèåâûõ êàíàëîâ ïðè ãèïîêñè÷åñêîì ñèíä-
ðîìå // Ýêñïåðèì. è êëèí. ôàðìàêîëîãèÿ. � 1996. � 59,
¹2. � Ñ. 53 � 55.

9. Þðüåâà Ý.À., Ìàòêîâñêàÿ Ò.À., Åëàãèíà È.À., Ñòîëÿ-
ðîâ Þ.Þ. Áèñôîñôîíàòû â ôàðìàêîòåðàïèè êîñòíûõ
çàáîëåâàíèé // Òàì æå. � 2000. � 63,  ¹3. � Ñ. 74 � 79.

Ñóì. óí-ò Ì-âà îñâ³òè ³ íàóêè Óêðà¿íè
Ìàòåð³àë íàä³éøîâ äî
ðåäàêö³¿ 10.06.2002

Â.Þ. Ãàðáóçîâà


