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SUMMARY
Maternal periconceptional supplementation of folate reduces the incidence of neural tube defects, indicating

that changes in folate metabolism play a role in formation of neural tube defects. The mutations of two genes
involved in folate metabolism, the C677gÒ of the MTHFR gene and the A80gG of RFC-1 gene, are potential risk
factors of neural tube defects. In this study, we analyzed the genotypic distributions of MTHFR C677gT and
RFC-1 A80gG polymorphisms in DNA samples from mothers with at least one previous child with this pathology.
Our results suggest that in the Ukrainian population RFC-1 A80gG polymorphism may play a role in neural tube
defect risk, whereas the impact of MTHFR C677gT polymorphism requires further clarification.
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ÐÅÇÞÌÅ
Äîêàçàíî, ÷òî ñ ïîìîùüþ ïðèåìà ôîëèåâîé êèñëîòû æåíùèíîé â ïåðèêîíöåïöèîííûé ïåðèîä

âîçìîæíî ïðåäîòâðàòèòü âðîæäåííûå äåôåêòû íåðâíîé òðóáêè ïëîäà, ÷òî óêàçûâàåò íà ðîëü
íàðóøåíèé ôîëàòíîãî ìåòàáîëèçìà â îðãàíèçìå ìàòåðè â ôîðìèðîâàíèè äàííîé ïàòîëîãèè. Ìóòàöèè
äâóõ ãåíîâ, çàäåéñòâîâàííûõ â ôîëàòíîì îáìåíå, C677gÒ ïîëèìîðôèçì ãåíà MTHFR è A80gG
ïîëèìîðôèçì ãåíà RFC-1, ÿâëÿþòñÿ ôàêòîðàìè ðèñêà ðàçâèòèÿ âðîæäåííûõ äåôåêòîâ íåðâíîé òðóáêè
ïëîäà. Ìû ïðîàíàëèçèðîâàëè îáðàçöû ÄÍÊ æåíùèí ñ âðîæäåííûìè äåôåêòàìè íåðâíîé òðóáêè ïëîäà
â àíàìíåçå. Ðåçóëüòàòû èññëåäîâàíèÿ ñâèäåòåëüñòâóþò î òîì, ÷òî â óêðàèíñêîé ïîïóëÿöèè A80gG
ïîëèìîðôèçì ãåíà RFC-1 èãðàåò ðîëü â ôîðìèðîâàíèè äàííîé ïàòîëîãèè, â òî âðåìÿ êàê âêëàä
C677g Ò ïîëèìîðôèçìà ãåíà MTHFR â íàðóøåíèå çàêðûòèÿ íåðâíîé òðóáêè ïëîäà òðåáóåò äàëüíåéøåãî
èçó÷åíèÿ.
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Âðîäæåí³ äåôåêòè íåðâîâî¿ òðóáêè (ÂÄÍÒ) ïëî-
äó º àêòóàëüíîþ ìåäèêî-ñîö³àëüíîþ ïðîáëåìîþ ç
ïðèâîäó òîãî, ùî ðîáëÿòü âàãîìèé âíåñîê ó ñòðóêòó-
ðó ïåðèíàòàëüíî¿ ñìåðòíîñò³ òà ³íâàë³äèçàö³¿ ä³òåé ç
äèòèíñòâà. ×àñòîòà ¿õ ðåºñòðàö³¿ ïðîäîâæóº çàëèøà-
òèñÿ ñòàá³ëüíî âèñîêîþ ç â³äñóòí³ñòþ òåíäåíö³¿ äî
çíèæåííÿ ïîïðè äîñë³äæåííÿ ó ö³é ãàëóç³ òà âïðîâàä-
æåííÿ ñó÷àñíèõ ìåòîä³â ä³àãíîñòèêè ³ ïðîô³ëàêòèêè
[1, 3]. Òðèâàþòü íàóêîâ³ ïîøóêè åò³îëîã³÷íèõ ôàêòîð³â
ôîðìóâàííÿ ÂÄÍÒ, ïðîòå âèùèé ðèçèê âèíèêíåííÿ
äàíî¿ ïàòîëîã³¿ ó æ³íîê, ùî ìàþòü ä³òåé òà/àáî ðî-
äè÷³â ç ÂÄÍÒ, ñòàòåâ³, åòí³÷í³ ðîçá³æíîñò³, ï³äâèùåíà
ñòóï³íü êîíêîðäàíòíîñò³ ó ìîíîçèãîòíèõ áëèçíþê³â
âêàçóþòü íà ïîòóæíèé ãåíåòè÷íèé ÷èííèê ðîçâèòêó
îáãîâîðþâàíî¿ âàäè ïëîäó [5]. Ïðèéìàþ÷è äî óâàãè
äàí³ ïðî àêòóàëüí³ñòü ðîë³ ôîëàò³â â çàïîá³ãàíí³ ïàòî-
ëîã³¿ ðîçâèòêó íåðâîâî¿ òðóáêè, îñíîâíà ÷àñòèíà äîñ-
ë³äæåíü ïðèñâÿ÷åíà âèâ÷åííþ ðîë³ ãåíåòè÷íî äåòåð-
ì³íîâàíèõ îñîáëèâîñòåé ìåòàáîë³çìó ôîë³ºâî¿ êèñ-

ëîòè. Îäíàê, äåÿê³ íàóêîâ³ ðîáîòè îñòàíí³õ ðîê³â âêà-
çóþòü íà çíà÷íó ðîëü ïîë³ìîðô³çìó ãåíà, ùî êîäóº
òðàíñïîðòåð â³äíîâëåíèõ ôîëàò³â (RFC1), ó âèíèê-
íåíí³ ÂÄÍÒ ïëîäó. Çâàæàþ÷è íà íàâåäåíå, ìåòîþ
äàíîãî äîñë³äæåííÿ áóëà ïîð³âíÿëüíà îö³íêà âïëèâó
ñïàäêîâèõ ÷èííèê³â ïîðóøåííÿ ôóíêö³¿ êëþ÷îâîãî
ôåðìåíòó ôîëàòíîãî öèêëó 5,10-ìåòèëåí-òåòðàã³äðî-
ôîëàò-ðåäóêòàçè (MTHFR) òà òðàíñïîðòåðà â³äíîâ-
ëåíèõ ôîëàò³â RFC1 íà ôîðìóâàííÿ ÂÄÍÒ ïëîäó òà
âñòàíîâëåííÿ äîö³ëüíîñò³ îáðàíîãî íàïðÿìêó ó âèâ-
÷åíí³ åò³îïàòîãåíåòè÷íèõ ìåõàí³çì³â ðîçâèòêó äàíî¿
ïàòîëîã³¿.

ÌÀÒÅÐ²ÀËÈ ² ÌÅÒÎÄÈ
Îáñòåæåíî 42 æ³íêè, ùî ìàþòü â àíàìíåç³

âàã³òí³ñòü, àñîö³éîâàíó ç ÂÄÍÒ ïëîäó, â³êîì â³ä 14 äî
40 ðîê³â, ñåðåäí³é â³ê � 26,16±4,52 ðîê³â. Êðèòåð³ÿìè
âèêëþ÷åííÿ ç äîñë³äæåííÿ áóëè ³íñóë³í-çàëåæíèé
öóêðîâèé ä³àáåò, ïðèéîì ë³ê³â � àíòàãîí³ñò³â ôîë³ºâî¿
êèñëîòè (ñóëüôàí³ëàì³äè, ïðîòèñóäîìí³ ïðåïàðàòè),
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ïàë³ííÿ, ã³ïåðòåðì³ÿ òà ïðèéîì ãàðÿ÷èõ âàíí íà ðàíí³õ
òåðì³íàõ âàã³òíîñò³, âïëèâ ðàä³îàêòèâíîãî âèïðîì³-
íåííÿ, òîêñè÷íèõ ðå÷îâèí òà ³íø³ ôàêòîðè, ùî çäàòí³
ïîðóøóâàòè ïðîöåñ çàêðèòòÿ íåâðàëüíî¿ òðóáêè åì-
áð³îíó, àëå íå ïîâ�ÿçàí³ ç ïîë³ìîðô³çìîì ãåí³â ôî-
ëàòíîãî öèêëó. Çà äîïîìîãîþ ³ìóíîôåðìåíòíîãî
àíàë³çó âèçíà÷àëè ð³âåíü ôîë³ºâî¿ êèñëîòè â ñèðîâàòö³
êðîâ³. Ãåíîòèïóâàííÿ MTHFR (ä³àãíîñòèêà ãîìî- òà
ãåòåðîçèãîòíîñò³ çà àëåëåì 677T) ïðîâîäèëîñÿ ìåòî-
äîì ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ ó ðåæèì³ ðå-
àëüíîãî ÷àñó (Real-time PCR) çà äîïîìîãîþ àìïë³ô³-
êàö³¿ ôðàãìåíòà ãåíà MTHFR, ÿêèé ì³ñòèòü ïîë³ìîð-
ôíèé íóêëåîòèä, ç ïîäàëüøèì ðåñòðèêö³éíèì àíàë³-
çîì ïðîäóêòó àìïë³ô³êàö³¿ òà êîíòðîëåì ïðîõîäæåí-
íÿ ðåàêö³¿ ðåñòðèêö³¿, çà ìîäèô³êîâàíèì ìåòîäîì Ð.
Frosst ³ ñï³âàâòîð³â [2]. Ãåíîòèïóâàííÿ RFC1 ïðîâî-
äèëè øëÿõîì âèçíà÷åííÿ ïîë³ìîðô³çìó äîâæèíè ðå-
ñòðèêö³éíèõ ôðàãìåíò³â (ÏÄÐÔ-àíàë³ç) [4].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß
Ïåðåá³ã âàã³òíîñòåé, ùî àñîö³éîâàí³ ç ÂÄÍÒ ïëî-

äó, óñêëàäíþâàâñÿ çàãðîçîþ ïåðåðèâàííÿ âàã³òíîñò³
(n=15; 35,7%), çàòðèìêîþ ðîçâèòêó ïëîäó (n=6; 14,3%)
òà çàë³çîäåô³öèòíîþ àíåì³ºþ (n=17; 40,5%). Ñåðåäí³é
ð³âåíü ôîë³ºâî¿ êèñëîòè ñèðîâàòêè êðîâ³ æ³íîê ñêëà-
äàâ 6,70±3,83 íã/ìë, êîëèâàþ÷èñü ó ä³àïàçîí³ â³ä 1,9
äî 17,4 íã/ìë. Çíèæåííÿ ð³âíÿ ôîë³ºâî¿ êèñëîòè (íîð-
ìà äëÿ íåâàã³òíèõ æ³íîê � á³ëüøå 5,21 íã/ìë) âèÿâëå-
íî ó 45,2% (n=19) âèïàäê³â. Ãîìîçèãîòíèé äèêèé òèï
677Ñ/Ñ ãåíà MTHFR âñòàíîâëåíî ó 20 (47,6%) îáñòå-
æåíèõ æ³íîê, ãåòåðîçèãîòíèé òèï 677Ñ/Ò � ó 17 (40,5%)
âèïàäêàõ, à ó 5 (11,9%) æ³íîê ãðóïè îáñòåæåííÿ êîí-
ñòàòîâàíî 677ÑgÒ ìóòàö³þ ãåíà MTHFR (ãîìîçèãîò-
íèé ãåíîòèï 677Ñ/Ñ). Ùîäî 80GgA ïîë³ìîðô³çìó
ãåíà RFC1, ãîìîçèãîòíèé äèêèé òèï âèÿâëåíî ó 9
(21,4%), ãåòåðîçèãîòíèé òèï � ó 16 (38,1%) æ³íîê. Ó 17
(40,5%) îáñòåæåíèõ æ³íîê âñòàíîâëåíî ãîìîçèãîòíèé
çà ìóòàíòíèì àëåëåì ãåíîòèï RFC1. Îêð³ì òîãî, êîí-
ñòàòîâàíî, ùî ôîðìóâàííÿ íàéòÿæ÷î¿ ôîðìè ÂÄÍÒ
ïëîäó � àíåíöåôàë³¿ � á³ëüøîþ ì³ðîþ àñîö³þºòüñÿ ç
íàÿâí³ñòþ ó ìàòåð³ 80GgA ïîë³ìîðô³çìó ãåíà RFC1,
àäæå ãîìîçèãîòíèìè çà âêàçàíîþ ìóòàö³ºþ âèÿâè-
ëèñÿ 57,1% æ³íîê ç àíåíöåôàë³ºþ ïëîäó â àíàìíåç³
ïðîòè 29,6% æ³íîê ç ñïèííîìîçêîâîþ êèëîþ ïëîäó,
÷îãî íå âèÿâëåíî çà ãîìîçèãîòíèì 677Ñ/Ñ ãåíîòè-
ïîì MTHFR. Êîìá³íàö³þ ãîìîçèãîòíîãî òèïó ìóòàö³¿
çà îáîìà ãåíàìè ìàëè 2 (4,8%) æ³íêè. Çíèæåííÿ ð³âíÿ
ôîë³ºâî¿ êèñëîòè ñèðîâàòêè êðîâ³ êîíñòàòîâàíî ó 2
(40%) æ³íîê ç ãåíîòèïîì 677Ò/Ò MTHFR, ó 6 (35,5%)

� 80À/A RFC1 òà 2 (100%) æ³íîê, ùî º ãîìîçèãîòíè-
ìè çà îáîìà âêàçàíèìè ìóòàö³ÿìè ãåí³â.
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