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Ã²ÍÅÊÎËÎÃ²ß

Åíäîìåòð³îç õàðàêòåðèçóºòüñÿ äîáðîÿê³ñ-
íèì ðîçðîñòàííÿì òêàíèíè, çà ìîðôîëîã³÷-
íèìè òà ôóíêö³îíàëüíèìè õàðàêòåðèñòèêàìè
ïîä³áíî¿ äî åíäîìåòð³ÿ, ïîçà ìåæàìè ïîðîæ-
íèíè ìàòêè íà òë³ ãîðìîíàëüíèõ ïîðóøåíü òà
ãåíåòè÷íî¿ ñõèëüíîñò³ [1]. ×àñòîòà òà ïîøè-
ðåí³ñòü çàõâîðþâàííÿ íàäçâè÷àéíî âåëèêà:
åíäîìåòð³îç ä³àãíîñòóþòü ó 7–59 % æ³íîê ³ç
õðîí³÷íèì òàçîâèì áîëåì, ó 20–30 % æ³íîê
ç³ çíèæåíîþ ôåðòèëüí³ñòþ, ó 2–22 % æ³íîê
ïðè áåçñèìïòîìíîìó ïåðåá³ãó [2, 3]. Ó çà-
ãàëüí³é ïîïóëÿö³¿ æ³íîê çàõâîðþâàí³ñòü íà
åíäîìåòð³îç ñÿãàº áëèçüêî 10 % [1, 2]. ×àñòîòà
ïåðâèííîãî òà âòîðèííîãî æ³íî÷îãî áåçïë³ä-
äÿ ïðè åíäîìåòð³îç³, çà äàíèìè ð³çíèõ àâòîð³â,
êîëèâàºòüñÿ â³ä 40 äî 80 % [4–7]. Âñòàíîâ-
ëåíî, ùî 30–40 % õâîðèõ íà åíäîìåòð³îç
ñòðàæäàþòü íà áåçïë³ääÿ ³ áëèçüêî 30 % – íà
íåâèíîøóâàííÿ âàã³òíîñò³ [5, 6].

Âðàõîâóþ÷è òå, ùî çàõâîðþâàííÿ ïî ñâî¿é
ñóò³ º äîáðîÿê³ñíîþ åêòîï³ºþ, çðîçóì³ëî, ùî
â ïàòîãåíåç³ åíäîìåòð³îçó ÷³ëüíå ì³ñöå â³ä-
âîäèòüñÿ ³ìóííîìó äèñáàëàíñó, àäæå îñíîâ-

íèì çàâäàííÿì ³ìóííî¿ ñèñòåìè º ï³äòðèìêà
ãîìåîñòàçó, â òîìó ÷èñë³ é øëÿõîì êîíòðîëþ
ð³çíîìàí³òíèõ åêòîï³÷íèõ ðîçðîñòàíü [8–11].

Ó ñâ³òë³ íàóêîâèõ ïîä³é îñòàíí³õ ðîê³â
áóëî âäîñêîíàëåíî çíàííÿ ïðî Ò-õåëïåðè
1-ãî òà 2-ãî òèï³â òà ç’ÿâèëèñÿ íîâ³ ïîãëÿ-
äè íà äèõîòîì³þ Th1- ÷è Th2-ë³ìôîöèò³â.
²ñíóº ùîíàéìåíøå ÷îòèðè ñóáïîïóëÿö³¿
CD4+ Ò-êë³òèí: Ò-õåëïåðè 1-ãî òèïó (Th1),
Ò-õåëïåðè 2-ãî òèïó (Th1), Ò-õåëïåðè 17-ãî
òèïó (Th17) â ïîºäíàíí³ ç ðåãóëÿòîðíèìè
Ò-êë³òèíàìè CD4+CD25+FoxÐ3+ (Treg) [12–
16]. Ìîëåêóëÿðí³ ìåõàí³çìè, çà äîïîìîãîþ
ÿêèõ àíòèãåííà ñòèìóëÿö³ÿ Ò-êë³òèííîãî
ðåöåïòîðà òà ñèãíàë³â, îòðèìàíèõ â³ä êîñòè-
ìóëÿòîðíèõ ìîëåêóë, ïðèçâîäèòü äî äèôå-
ðåíö³þâàííÿ íà¿âíèõ ïîïåðåäíèê³â Ò-êë³òèí
ó íàïðÿìêó Th1 àáî Th2, áóëè â öåíòð³ ³í-
òåíñèâíèõ äîñë³äæåíü â îñòàíí³ ðîêè. Â³äîìî,
ùî êëîíàëüíà åêñïàíñ³ÿ òà äèôåðåíö³þâàííÿ
íà¿âíèõ Ò-êë³òèí ÿâëÿº ñîáîþ ñêëàäíèé
ïðîöåñ, ÿêèé ðåãóëþºòüñÿ âçàºìîä³ºþ ìåðåæ³
òðàíñêðèïö³éíèõ ôàêòîð³â òà àêòèâàòîð³â
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òðàíñêðèïö³¿ – signal transducers in the cyto-
plasm and activators of transcription (STAT) [17,
18]. Äëÿ äèôåðåíö³þâàííÿ êîæíîãî ï³äòèïó
êë³òèí íåîáõ³äí³ ñâî¿ òðàíñêðèïö³éí³ ôàêòîðè
òà STAT, ÿê³ ìîæóòü âçàºìíî ïîñèëþâàòè ÷è
ïðèãí³÷óâàòè äèôåðåíö³àö³þ ïåâíèõ ï³äòèï³â
õåëïåð³â. Íàïðèêëàä, äëÿ äèôåðåíö³þâàííÿ
Th1 ïîòð³áí³ Ò-bet (T-box), STAT-1 òà ³STAT-
4, äëÿ äèôåðåíö³þâàííÿ Th2 – GATA-3 òà
³STAT-5, äëÿ äèôåðåíö³þâàííÿ Th17 – RORgt
³ STAT-3 òà äëÿ äèôåðåíö³þâàííÿ nTreg òà
iTreg êë³òèí íåîáõ³äí³ FoxÐ3 (Forkhead box
protein P3) ³ STAT-5 [15–17, 19]. Ó êîîðäèíàö³¿
ïîâíî¿ òðàíñêðèïö³éíî¿ ïðîãðàìè, îêð³ì íà-
âåäåíèõ ôàêòîð³â, áåðóòü ó÷àñòü é ³íø³ òðàíñ-
êðèïö³éí³ ðåãóëÿòîðè, à ñàìå: äèôåðåíö³þ-
âàííÿ Ò-êë³òèí õàðàêòåðèçóºòüñÿ çíà÷íèì
ñòóïåíåì ãíó÷êîñò³ òà ïëàñòè÷íîñò³ ùîäî ñâîº¿
ïîäàëüøî¿ äèôåðåíö³àö³¿, ùî ïîêàçàíî ÿê in
vitro, òàê ³ in vivo [16, 18–20].

Áóëî ïîêàçàíî, ùî âèâ÷åííÿ òðàíñêðèï-
ö³éíèõ ôàêòîð³â òà ¿õ ñï³ââ³äíîøåííÿ, òîáòî
Ò-bet/GATA-3, á³ëüø îá’ºêòèâíî â³äîáðàæà-
þòü Th1/Th2 äèôåðåíö³àö³þ, í³æ ëèøå âè-
ì³ðþâàííÿ òðàíñêðèïö³éíèõ ôàêòîð³â êë³òèí
îäíîãî àáî ³íøîãî òèïó (Th1- àáî Th2-òèïó)
÷è ëèøå âèçíà÷åííÿ ð³âí³â â³äïîâ³äíèõ öè-
òîê³í³â [21, 22]. Òàêèì ÷èíîì, á³ëüø âàæëèâî
äîñë³äæóâàòè áàëàíñ Th1/Th2/Th17/Treg íà
ð³âí³ â³äïîâ³äíèõ òðàíñêðèïö³éíèõ ôàêòîð³â.

Âèâ÷åííþ ôàêòîð³â òðàíñêðèïö³¿ â ðå-
ãóëþâàíí³ äèôåðåíö³þâàííÿ Th-êë³òèí ëþ-
äèíè Th1/Th2/Th17/Treg ïðèä³ëÿºòüñÿ âåëèêà
óâàãà. Áóëî ïîêàçàíî, ùî çàëèøîê àáî äèñ-
áàëàíñ ì³æ Th1/Th2 ³ Th17/Treg â³ä³ãðàº âàæ-
ëèâó ðîëü ó ðÿä³ ô³ç³îëîã³÷íèõ ³ ïàòîëîã³÷íèõ
ñòàí³â, òàêèõ ÿê àëåðã³÷í³, àóòî³ìóíí³, ãåìà-
òîëîã³÷í³ çàõâîðþâàííÿ òà ðÿä ïóõëèí [21,
22]. Çâ³ñíî, ùî â ïðîöåñàõ ðåïðîäóêö³¿ áàëàíñ
Th1/Th2/Th17/Treg â³ä³ãðàº âàæëèâó ðîëü [23,
24]. Îäíàê â³äîìà ëèøå îäíà ðîáîòà, ïðè-
ñâÿ÷åíà ïðîáëåì³ òðàíñêðèïö³éíèõ ôàêòîð³â
ïðè åíäîìåòð³îç³, ùî äî ê³íöÿ íå â³äêðèâàº
äàíîãî ïèòàííÿ, ùî é çóìîâèëî ìåòó äàíî¿
ðîáîòè [25].

Ìåòà äîñë³äæåííÿ – âñòàíîâèòè ñï³ââ³ä-
íîøåííÿ Th1/Th2 íà îñíîâ³ åêñïðåñ³¿ òðàí-
ñêðèïö³éíèõ ôàêòîð³â T-bet òà GATA-3 â åíäî-
ìåòð³¿ æ³íîê ç åíäîìåòð³îçîì, àñîö³éîâàíèì
ç áåçïë³ääÿì.

Ìàòåð³àë ³ ìåòîäè. Ïðîòîêîë äîñë³ä-
æåííÿ â³äïîâ³äàâ âèìîãàì äî á³îìåäè÷íèõ

äîñë³äæåíü òà áóâ çàòâåðäæåíèé êîì³òåòîì
ïî á³îåòèö³ Áóêîâèíñüêîãî äåðæàâíîãî ìå-
äè÷íîãî óí³âåðñèòåòó, à òàêîæ ëîêàëüíèì
åòè÷íèì êîì³òåòîì Öåíòðó ë³êóâàííÿ áåç-
ïë³ääÿ (ì. ×åðí³âö³), â ÿêîìó ïðîõîäèëè ë³-
êóâàííÿ ïàö³ºíòêè. Âñ³ äîñë³äæåííÿ ïðîâî-
äèëèñü ç ³íôîðìîâàíî¿ çãîäè ïàö³ºíòîê òà â
óìîâàõ êîíô³äåíö³éíîñò³.

Äîñë³äæóâàëè ìàòåð³àë òêàíèíè åóòî-
ï³÷íîãî åíäîìåòð³ÿ, çàëèòîãî â ïàðàô³íîâ³
áëîêè. Äîñë³äæóâàí³ çðàçêè åíäîìåòð³ÿ
îòðèìóâàëè â³ä 42 æ³íîê ç åíäîìåòð³îçîì, à
êîíòðîëüí³ – â³ä 12 æ³íîê ç áåçïë³ääÿì òðóá-
íîãî ãåíåçó. Òêàíèíó åíäîìåòð³ÿ çàáèðàëè ó
ïðîë³ôåðàòèâíó ôàçó ìåíñòðóàëüíîãî öèêëó,
³íòðàîïåðàö³éíî ï³ä ÷àñ ã³ñòåðîñêîï³¿.

Ìàòðè÷íó ÐÍÊ âèçíà÷àëè çà äîïîìîãîþ
ìîëåêóëÿðíî-ãåíåòè÷íèõ äîñë³äæåíü. Äëÿ
âèä³ëåííÿ òîòàëüíî¿ ÐÍÊ âèêîðèñòîâóâàëè
íàá³ð «Trizol RNA Prep 100» (ÎÎÎ «Ëàáî-
ðàòîðèÿ Èçîãåí», Ðîñ³ÿ), ÿêèé ì³ñòèòü Trizol
reagent (ë³çóþ÷èé ðåàãåíò, äî ñêëàäó ÿêîãî
âõîäèòü äåíàòóðóþ÷èé àãåíò ãóàí³äèíò³î-
ö³àíàò ³ ôåíîë ç ðÍ=4,0) òà ExtraGene Å (ñóñ-
ïåíç³ÿ ñóì³ø³ ³îíîîáì³ííèê³â). ÐÍÊ âèä³ëÿëè
â³äïîâ³äíî äî ïðîòîêîëó äî íàáîðó.

Çâîðîòíó òðàíñêðèïö³þ òà îòðèìàííÿ
êÄÍÊ ïðîâîäèëè, âèêîðèñòîâóþ÷è íàá³ð ÎÒ-
1 ô³ðìè «Ñèíòîë» (Ðîñ³ÿ). Ðåàêö³éíà ñóì³ø
çàãàëüíèì îá’ºìîì 25 ìêë ì³ñòèëà 1 ìêë
Random-6 ïðàéìåðà, 2 ìêë òîòàëüíî¿ ÐÍÊ,
8,5 ìêë äå³îí³çîâàíî¿ Í2Î, î÷èùåíî¿ â³ä íóê-
ëåàç, 12,5 ìêë 2,5Õ ðåàêö³éíî¿ ñóì³ø³ òà 1 ìêë
ðåâåðòàçè MMLV-RT. Çâîðîòíó òðàíñêðèïö³þ
ïðîâîäèëè ïðè 45 °Ñ âïðîäîâæ 45 õâ ç ïî-
äàëüøèì íàãð³âàííÿì äëÿ ³íàêòèâàö³¿ MMLV-
RT âïðîäîâæ 5 õâ ïðè òåìïåðàòóð³ 92 °Ñ.
Îòðèìàíó êÄÍÊ â³äðàçó âèêîðèñòîâóâàëè â
ïîë³ìåðàçí³é ëàíöþãîâ³é ðåàêö³¿ â ê³ëüêîñ-
ò³ 1–10 ìêë àáî çáåð³ãàëè ïðè òåìïåðàòóð³
-20 °Ñ, à òàêîæ ïðè -70 °Ñ á³ëüø òðèâàëèé
ïåð³îä.

Äëÿ âèçíà÷åííÿ ð³âíÿ åêñïðåñ³¿ äîñë³ä-
æóâàíèõ ãåí³â âèêîðèñòîâóâàëè àìïë³ô³êàòîð
CFX96™Real-Time PCR Detection Systems
(«Bio-Rad Laboratories, Inc.», ÑØÀ) ³ íàá³ð
ðåàêòèâ³â Maxima SYBR Green/ROX qPCR
Master Mix (2X) (Thermo Scientific, ÑØÀ).
Ô³íàëüíà ðåàêö³éíà ñóì³ø äëÿ àìïë³ô³êàö³¿
âêëþ÷àëà áàðâíèê SYBR Green, ÄÍÊ-ïîë³-
ìåðàçó Maxima Hot Start Taq DNA Polymerase,
ïî 0,2 ìêë ïðÿìîãî ³ çâîðîòíîãî ñïåöèô³÷íèõ
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ïðàéìåð³â, 1 ìêë ìàòðèö³ (êÄÍÊ). Ðåàêö³éíó
ñóì³ø äîâîäèëè äî çàãàëüíîãî îá’ºìó 25 ìêë
äîäàâàííÿì äå³îí³çîâàíî¿ Í2Î. Ñïåöèô³÷í³
ïàðè ïðàéìåð³â (5'–3') äëÿ àíàë³çó äîñë³ä-
æóâàíèõ ³ ðåôåðåíñíîãî ãåí³â áóëè ï³ä³áðàí³
çà äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ Pri-
mer Blast (www.ncbi.nlm.nih.gov/tools/primer-
blast) òà âèãîòîâëåí³ ô³ðìîþ Metabion (Í³-
ìå÷÷èíà), òàáë. 1.

Ñïî÷àòêó ïðîâîäèëè ïî÷àòêîâó äåíà-
òóðàö³þ ïðîòÿãîì 10 õâ ïðè 95 °C. Ï³ñëÿ öüîãî
âèêîíóâàëè àìïë³ô³êàö³þ, ÿêà ñêëàäàëàñÿ
ç 45–50 öèêë³â, çà òàêèõ óìîâ: äåíàòóðàö³ÿ –
95 °Ñ, 15 ñ, â³äæèã – 59–61 °Ñ, 30–60 ñ, åëîí-
ãàö³ÿ – 72 °Ñ, 30 ñ. Äëÿ âèçíà÷åííÿ â³äíîñíî-
ãî çíà÷åííÿ çì³íè ð³âíÿ åêñïðåñ³¿ äîñë³ä-
æóâàíèõ ãåí³â áóâ âèêîðèñòàíèé ãåí ãë³öå-
ðàëüäåã³ä-3-ôîñôàò äåã³äðîãåíàçè (GAPDH).
Â³äíîñíó íîðìàë³çîâàíó ê³ëüê³ñòü êÄÍÊ
òàðãåòíèõ ãåí³â âèçíà÷àëè çà ìåòîäîì ∆∆Ct.
Ñòàòèñòè÷íèé àíàë³ç äàíèõ ïîë³ìåðàçíî¿ ëàí-
öþãîâî¿ ðåàêö³¿ ïðîâîäèëè çà äîïîìîãîþ ïðî-
ãðàìíîãî çàáåçïå÷åííÿ CFX Manager™ (Bio-
Rad, ÑØÀ).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ðåçóëüòà-
òè åêñïðåñ³¿ ìÐÍÊ T-bet, GATA-3 òà ¿õ ñï³â-
â³äíîøåííÿ â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³-
îçîì, àñîö³éîâàíèì ç áåçïë³ääÿì, ó ïîð³âíÿí-
í³ ç êîíòðîëåì ïîäàíî â òàáë. 2.

Îòðèìàí³ äàí³ âêàçóþòü íà çì³íè åêñïðåñ³¿
îáîõ äîñë³äæóâàíèõ òðàíñêðèïö³éíèõ ôàê-
òîð³â â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³îçîì,
àñîö³éîâàíèì ç áåçïë³ääÿì, ó ïîð³âíÿíí³ ç

êîíòðîëåì. Çîêðåìà, ð³âåíü åêñïðåñ³¿ ìÐÍÊ
T-bet çá³ëüøèâñÿ ó 3,76 ðàçó â ïîð³âíÿíí³ ç
êîíòðîëåì (p<0,01).

Ï³äâèùåííÿ åêñïðåñ³¿ ìÐÍÊ T-bet êîðå-
ëþº ç ï³äâèùåííÿì ð³âíÿ Ò-õåëïåð³â 1-ãî òèïó
â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³îçîì. ßê â³äîìî
ç äàíèõ [12, 13, 18], äèôåðåíö³àö³¿ íà¿âíèõ
Ò-êë³òèí ó Th1 ñïðèÿþòü äâà îñíîâíèõ ñèã-
íàëüíèõ øëÿõè – îäèí çà ó÷àñòþ IL-12/STAT-4

òà äðóãèé çà ó÷àñòþ IFN-γ/STAT-1/Ò-bet. Öå
óçãîäæóºòüñÿ ç â³äîìèìè ðîáîòàìè, ÿê³ âêà-
çóþòü íà ï³äâèùåííÿ ð³âí³â IL-12 òà IFN-γ ó
ïåðèòîíåàëüí³é ð³äèí³ ó õâîðèõ íà åíäîìå-
òð³îç [26]. Òàêîæ º ðîáîòè, â ÿêèõ âêàçóºòüñÿ
íà òå, ùî IL-12 ïðèçâîäèòü äî ï³äâèùåíî¿
åêñïðåñ³¿ òðàíñêðèïö³éíîãî ôàêòîðà T-bet
[26–28]. Ï³äâèùåííÿ åêñïðåñ³¿ ìÐÍÊ T-bet
â åíäîìåòð³¿ ñóïðîâîäæóºòüñÿ ï³äâèùåí-
íÿì ð³âí³â öèòîê³í³â, ïðèòàìàííèõ Th1 (IL-2,
INF-γ, TNF-α), ó ïåðèòîíåàëüí³é ð³äèí³, ïðî
ùî º äàí³ â ë³òåðàòóð³ òà ùî ï³äòâåðäæóºòü-
ñÿ ðåçóëüòàòàìè îáñòåæåíèõ õâîðèõ (ðåçóëü-
òàòè, îòðèìàí³ íàìè â ïîïåðåäí³õ äîñë³ä-
æåííÿõ ó öèõ ñàìèõ ïàö³ºíòîê, âêàçóâàëè íà
äîñòîâ³ðíå (p<0,01) çá³ëüøåííÿ ð³âí³â IL-2,
INF-γ, TNF-α, à òàêîæ IL-12 ó ïåðèòîíåàëüí³é
ð³äèí³ [29]) [25, 27]. Ï³äâèùåííÿ ð³âíÿ åêñ-
ïðåñ³¿ ìÐÍÊ T-bet â åíäîìåòð³¿ æ³íîê ç åíäî-
ìåòð³îçîì òàêîæ ìîæíà ïîÿñíèòè íåîáõ³ä-

í³ñòþ àêòèâàö³¿ Th1 ç ìåòîþ çíèùåííÿ åíäî-
ìåòð³î¿äíèõ åêòîï³é òà ðîçâèòêîì ã³ïåð÷óò-
ëèâîñò³ ñïîâ³ëüíåíîãî òèïó ïî â³äíîøåííþ
äî åêòîï³é ÿê òðàíñïëàíòàòà.

Òàáëèöÿ 1. Ñïåöèô³÷í³ ïàðè ïðàéìåð³â äëÿ âèçíà÷åííÿ ìÐÍÊ T-box 21 (T-bet), GATA-3

ГІНЕКОЛОГІЯ

Òàáëèöÿ 2. Â³äíîñíà íîðìàë³çîâàíà ê³ëüê³ñòü êÄÍÊ ãåí³â FoxÐ3, T-bet, GATA-3
â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³îçîì òà áåçïë³ääÿì

Ïðèì³òêè: 1. p<0,01 – äîñòîâ³ðíà â³äì³íí³ñòü.
2. * Íîðìàë³çàö³ÿ çà ìåòîäîì ∆∆Ct ç ðåôåðåíñ-ãåíîì GAPDH.
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Ð³âåíü åêñïðåñ³¿ ìÐÍÊ GATA-3 â åíäî-
ìåòð³¿ æ³íîê ç åíäîìåòð³îçîì òàêîæ áóâ
âèùå, í³æ ó êîíòðîë³, à ñàìå – ó 2,86 ðàçó.

Ö³ äàí³ òàêîæ óçãîäæóþòüñÿ ç ðåçóëü-
òàòàìè â³äîìèõ ðîá³ò, ÿê³ âêàçóþòü íà ï³ä-
âèùåííÿ ð³âí³â öèòîê³í³â, ùî ïðîäóêóþòüñÿ
Th2 [16]. (Íàìè ó ïîïåðåäí³õ äîñë³äæåííÿõ
ó äàíèõ ïàö³ºíòîê îòðèìàí³ ðåçóëüòàòè äî-
ñòîâ³ðíî çíèæåíèõ ð³âí³â IL-4 (ð<0,05) òà
äîñòîâ³ðíî ï³äâèùåíèõ ð³âí³â IL-6 (p<0,01) ó
ïåðèòîíåàëüí³é ð³äèí³). Ó äîñë³äæåííÿõ Chen
et al. (2012) îòðèìàíî ðåçóëüòàòè á³ëüø
íèçüêèõ ð³âí³â ìÐÍÊ T-bet, í³æ ìÐÍÊ GATA-
3, â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³îçîì [25].
Ïðè öüîìó ó äàíîìó äîñë³äæåíí³ ðåçóëüòàòè
âêàçóþòü íà íèæ÷èé ð³âåíü åêñïðåñ³¿ òðàíñ-
êðèïö³éíèõ ôàêòîð³â GATA-3, í³æ T-bet, ïðè
çá³ëüøåíí³ ð³âí³â ìÐÍÊ îáîõ òðàíñêðèïö³é-
íèõ ôàêòîð³â (p<0,01), ùî, îäíàê, íå çàïåðå÷óº
ðåçóëüòàò³â Chen et al. (2012), áî â³äîìî, ùî
T-bet ïåðåâàæàº â ê³ëüê³ñíîìó åêâ³âàëåíò³
[21, 22, 25, 26]. Öþ äóìêó ï³äòâåðäæóº òàêîæ

çíèæåííÿ ñï³ââ³äíîøåííÿ T-bet äî GATA-3,
ÿêå çà îòðèìàíèìè äàíèìè ñòàíîâèëî 1,31,
ùî ñâ³ä÷èòü ïðî âàæëèâ³ñòü çá³ëüøåííÿ åêñ-
ïðåñ³¿ GATA-3.

Âèñíîâêè
1. Åíäîìåòð³îç, àñîö³éîâàíèé ç áåçïë³ä-

äÿì, ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì åêñïðåñ³¿
â òêàíèí³ åíäîìåòð³ÿ ìÐÍÊ ãåí³â T-bet òà
GATA-3.

2. Â òêàíèí³ åíäîìåòð³ÿ æ³íîê ç åíäîìå-
òð³îçîì, àñîö³éîâàíèì ç áåçïë³ääÿì, ñïî-
ñòåð³ãàºòüñÿ çíèæåííÿ ñï³ââ³äíîøåííÿ T-bet/
GATA-3.

Ïåðñïåêòèâí³ñòü ïîäàëüøèõ äîñë³ä-
æåíü. Îòðèìàí³ äàí³ çóìîâëþþòü íåîá-
õ³äí³ñòü ïîäàëüøèõ äîñë³äæåíü ðîë³ Ò-ë³ì-
ôîöèò³â ó ïàòîãåíåç³ åíäîìåòð³îçó òà ñïðè-
÷èíåíîãî íèì áåçïë³ääÿ â êîíòåêñò³ ¿õ âçà-
ºìîä³¿ ç ³íøèìè ³ìóííèìè ôàêòîðàìè òà ç
ïåðñïåêòèâîþ âèð³øåííÿ ïèòàíü ä³àãíîñòè÷-
íîãî âèêîðèñòàííÿ òà òåðàïåâòè÷íîãî âïëèâó.
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Ã.Ä. Êîâàëü
ÝÊÑÏÐÅÑÑÈß ÒÐÀÍÑÊÐÈÏÖÈÎÍÍÛÕ ÔÀÊÒÎÐÎÂ ÐÅÃÓËßÖÈÈ ÄÈÔÔÅÐÅÍÖÈÐÎÂÊÈ
Ò-ÕÅËÏÅÐÎÂ T-BET È GATA-3 Â ÒÊÀÍÈ ÝÍÄÎÌÅÒÐÈß Ó ÆÅÍÙÈÍ Ñ ÝÍÄÎÌÅÒÐÈÎÇÎÌ,
ÀÑÑÎÖÈÈÐÎÂÀÍÍÛÌ Ñ ÁÅÑÏËÎÄÈÅÌ

Óñòàíàâëèâàëè ýêñïðåññèþ è ñîîòíîøåíèå òðàíñêðèïöèîííûõ ôàêòîðîâ ðåãóëÿöèè äèô-
ôåðåíöèðîâêè Ò-õåëïåðîâ 1-ãî è 2-ãî òèïîâ â ýíäîìåòðèè æåíùèí ñ ýíäîìåòðèîçîì, àññî-
öèèðîâàííûì ñ áåñïëîäèåì. Èññëåäîâàíà ýêñïðåññèÿ ìÐÍÊ T-bet è GATA-3 ìåòîäîì ïîëèìåðàçíîé
öåïíîé ðåàêöèè â ýíäîìåòðèè 42 ïàöèåíòîê ñ ýíäîìåòðèîçîì, àññîöèèðîâàííûì ñ áåñïëîäèåì,
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è 12 æåíùèí ñ áåñïëîäèåì òðóáíîãî ãåíåçà. Âûÿâëåí ðîñò ýêñïðåññèè ìÐÍÊ T-bet è GATA-3 ñ ïðå-
îáëàäàíèåì ýêñïðåññèè ìÐÍÊ T-bet. Îáíàðóæåííûå èçìåíåíèÿ ýêñïðåññèè òðàíñêðèïöèîííûõ
ôàêòîðîâ ñâèäåòåëüñòâóþò î äèñáàëàíñå Ò-õåëïåðîâ 1-ãî è 2-ãî òèïîâ, ÷òî ìîæåò áûòü îäíîé èç
ïðè÷èí ýíäîìåòðèîçà è èãðàòü íåãàòèâíóþ ðîëü â ðàçâèòèè áåñïëîäèÿ ïðè ýòîì çàáîëåâàíèè.

Êëþ÷åâûå ñëîâà: ýíäîìåòðèîç, áåñïëîäèå, Ò-õåëïåðû, ìÐÍÊ, T-bet, GATA-3.

H.D. Koval
EXPRESSION OF TRANSCRIPTION REGULATION FACTORS IN DIFFERENTIATION OF T-HELPERS
T-BET AND GATA-3 IN THE ENDOMETRIUM TISSUE OF WOMEN WITH ENDOMETRIOSIS
ASSOCIATED WITH INFERTILITY

The expression and correlation of transcription regulation factors in differentiation of T-helpers of 1st

and 2nd types in the endometrium have been determined at women with endometriosis associated with
infertility. Expression of mRNA T-bet and GATA-3 was examined by the method of polymerase chain
reaction in the endometrium of 42 women with endometriosis associated with infertility and 12 women
with infertility of tubal genesis. Increase of expression of mRNA T-bet and GATA-3 with prevailing
expression of mRNA T-bet has been ascertained. Changes of transcription factors expression found
indicative about the imbalance of T-helpers of 1st and 2nd types which can be one of the causes of
endometriosis and play a negative role in the development of infertility in case of this disease.

Êey words: endometriosis, infertility, T-helpers, mRNA, T-bet, GATA-3.
Ïîñòóïèëà 29.04.15
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