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Îñòàíí³ìè ðîêàìè âñå á³ëüøîãî çíà÷åííÿ
íàáóâàþòü ïðîáëåìè ³ìóíîëîã³÷íî¿ ðåãóëÿö³¿
ðåïðîäóêòèâíèõ ôóíêö³é [1, 2], îñîáëèâî â
êîíòåêñò³ ïîã³ðøåííÿ ðåïðîäóêòèâíîãî çäî-
ðîâ’ÿ, çðîñòàííÿ ÷àñòîòè áåçïë³ääÿ òà íåäî-
ñòàòíüî¿ åôåêòèâíîñò³ ³ñíóþ÷èõ ìåòîä³â ä³-
àãíîñòèêè é ï³äõîä³â äî ë³êóâàííÿ [3, 4].
Âèâ÷åííÿ ³ìóíîëîã³÷íèõ àñïåêò³â ðîçâèòêó
áåçïë³ääÿ ìîæå áóòè êëþ÷åì ó ðîçóì³íí³
ïàòîãåíåçó òà ïîêðàùåííÿ ä³àãíîñòèêè ³ ë³-
êóâàííÿ ðåïðîäóêòèâíèõ ïîðóøåíü. Ñåðåä
ïðè÷èí æ³íî÷îãî áåçïë³ääÿ îäí³ºþ ç íàé÷àñ-
ò³øèõ º åíäîìåòð³îç [5]. Åíäîìåòð³îç – öå
çàõâîðþâàííÿ, ùî õàðàêòåðèçóºòüñÿ ðîçðî-
ñòàííÿì òêàíèíè, ìîðôîëîã³÷íî ñõîæî¿ íà
åíäîìåòð³é ïîçà ìåæàìè ïîðîæíèíè ìàòêè
[5, 6]. Òàêèé ³ìóíîëîã³÷íèé ïàðàäîêñ çó-
ìîâëåíèé äåÿêèìè âðîäæåíèìè ìåõàí³çìàìè
îáìåæåííÿ ³ìóííî¿ â³äïîâ³ä³ ïðîòè àíòèãåí³â
íå ëèøå ñïåðìè òà ïëîäà, à é åíäîìåòð³ÿ [1,
7, 8]. Âëàñíå îñîáëèâîñòÿì ³ìóíîëîã³÷íî¿
ðåãóëÿö³¿ åíäîìåòð³ÿ ïðèä³ëÿºòüñÿ âåëèêà
óâàãà ÿê ìîæëèâèì ïðè÷èíàì áåçïë³ääÿ.
Ó öüîìó êîíòåêñò³ íàäçâè÷àéíî âàæëèâå
çíà÷åíí³ ìàº êë³òèííå òà ãóìîðàëüíå îòî÷åííÿ
«â³êíà ³ìïëàíòàö³¿», ³ îäí³ºþ ç ïðè÷èí áåç-
ïë³ääÿ ïðè åíäîìåòð³îç³ ââàæàþòü öèòî-
ê³íîâèé äèñáàëàíñ, ³íäóêîâàíèé àêòèâàö³ºþ
âðîäæåíèõ ôàêòîð³â ³ìóí³òåòó. Ñåðåä ôàê-
òîð³â óðîäæåíîãî ³ìóí³òåòó âàæëèâó ðîëü
â³ä³ãðàþòü ïàòåðí-ðîçï³çíàâàëüí³ ðåöåïòîðè
(Pattern recognition receptors – PRRs), ÿê³ ðîç-
ï³çíàþòü ïàòîãåí-àñîö³éîâàí³ ïàòåðíè (patho-

gen-associated molecular patterns – PAMPs) òà
º ìåä³àòîðàìè ïðîäóêö³¿ öèòîê³í³â, íåîáõ³ä-
íèõ äëÿ ðîçâèòêó åôåêòèâíîãî ³ìóí³òåòó.
Ñåðåä PRRs îñîáëèâå ì³ñöå çàéìàþòü toll-like
receptors (TLRs) [9]. TLRs åâîëþö³éíî ðîçâè-
âàëèñü ÿê êîíñåðâàòèâí³ âðîäæåí³ ðåöåïòîðè
ç³ çäàòí³ñòþ ðîçï³çíàâàòè ñïåöèô³÷í³ ì³êðîáí³
äåòåðì³íàíòè. Ï³ñëÿ ðåàãóâàííÿ ç ì³êðîáíèìè
PAMPs á³ëüø³ñòü TLRs ³íäóêóþòü àêòèâàö³þ
ÿäåðíîãî ôàêòîðà NFkB ³ ïðîäóêö³þ öèòî-
ê³í³â, ïåðåâàæíî ïî MyD88-çàëåæíîìó øëÿõó
[10, 11]. Â ðåïðîäóêòèâíîìó ïðîöåñ³ öå ìàº
íàäçâè÷àéíå çíà÷åííÿ ³ â³äì³÷åíî, ùî íà
ôåòîïëàöåíòàðíîìó êîðäîí³ òà òðîôîáëàñò³
TLRs åêñïðåñóþòüñÿ âåëèêîþ ê³ëüê³ñòþ íå
ò³ëüêè ³ìóííèõ, àëå é íå ³ìóííèõ êë³òèí [12,
13]. Ó òîé æå ÷àñ äîñë³äæåííÿ ïîêàçóþòü
çâ’ÿçîê ì³æ ðîçëàäàìè âàã³òíîñò³ òà âíóòð³ø-
íüîóòðîáíèìè ³íôåêö³ÿìè [14, 15], à áóäü-ÿêà
³íôåêö³ÿ º íîñ³ºì êîíñåðâàòèâíî¿ ìîëåêóëè
(ïàòåðíà) äëÿ ðîçï³çíàâàííÿ TLRs, îòæå, ö³
ðåöåïòîðè ìàþòü áóòè çàëó÷åíèìè â ðåïðî-
äóêòèâíèé ïðîöåñ. Åêñïåðèìåíòàëüí³ ðîáîòè
âêàçóþòü íà íåãàòèâíó ðîëü àêòèâàö³¿ TLR4 â
ðîçâèòêó ïåðåä÷àñíèõ ïîëîã³â, âèêëèêàíèõ,
çîêðåìà, ââåäåííÿì àíòèãåí³â êèøêîâî¿ ïà-
ëè÷êè ìèøàì [16]. Ïîêàçàíî, ùî â êë³òèíàõ
ñëèçîâî¿ öåðâ³êàëüíîãî êàíàëó ó âàã³òíèõ ç
íåâèíîøóâàííÿì âàã³òíîñò³ ³íôåêö³éíîãî
ãåíåçó åêñïðåñ³ÿ ãåíà TLR2 çðîñòàëà â äåê³ëü-
êà ðàç³â ó ïîð³âíÿíí³ ç ãðóïîþ çäîðîâèõ âà-
ã³òíèõ [17]. Òèì íå ìåíø, ì³æ åêñïåðèìåí-
òàëüíèìè ³ êë³í³÷íèìè ðîáîòàìè, ÿê³ âêàçó-
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þòü íà ðîëü TLRs ó ôîðìóâàíí³ áåçïë³ääÿ ó
ëþäèíè, ³ñíóº âåëèêèé ðîçðèâ. Ó ëþäñüêîìó
åíäîìåòð³¿ âèÿâëåíî òà ³äåíòèô³êîâàíî ìÐÍÊ
äåâ’ÿòè òèï³â TLR [18, 19], îäíàê, íà â³äì³íó
â³ä òêàíèíè ïëàöåíòè òà íèæí³õ â³ää³ë³â
ðåïðîäóêòèâíîãî òðàêòó, äàíèõ ïðî åêñïðåñ³þ
TLR â åíäîìåòð³¿ ëþäèíè íåäîñòàòíüî, îñîá-
ëèâî ïðè åíäîìåòð³îç³. Òîìó âèâ÷åííÿ TLRs ³
¿õ çâ’ÿçê³â ç öèòîê³íàìè ïðè åíäîìåòð³îç³ òà
âèêëèêàíîìó íèì áåçïë³ää³ é çóìîâèëî ìåòó
äàíî¿ ðîáîòè – âèçíà÷èòè åêñïðåñ³þ ìÐÍÊ
TLR2 òà TLR4 â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³-
îçîì ³ áåçïë³ääÿì òà ïðîàíàë³çóâàòè çâ’ÿçîê ç
ð³âíÿìè ïðîçàïàëüíèõ öèòîê³í³â ïåðèòîíå-
àëüíî¿ ð³äèíè.

Ìàòåð³àë ³ ìåòîäè. Ï³ä ñïîñòåðåæåííÿì
çíàõîäèëîñÿ 40 æ³íîê ðåïðîäóêòèâíîãî â³êó,
ÿê³ ïîòðàïèëè äî êë³í³êè ç ä³àãíîçîì áåçïë³-
ääÿ âïðîäîâæ íå ìåíøå äâîõ ðîê³â. Ç ìåòîþ
âèÿñíåííÿ ïðèðîäè áåçïë³ääÿ âñ³ì ïàö³ºíòêàì
áóëè ïðîâåäåí³ ä³àãíîñòè÷íî-ë³êóâàëüíà ëà-
ïàðîñêîï³ÿ òà ã³ñòåðîñêîï³ÿ. Äîñë³äæóâàíó
ãðóïó ñêëàëè 20 æ³íîê ç áåçïë³ääÿì, àñî-
ö³éîâàíèì ç åíäîìåòð³îçîì; êîíòðîëüíó –
20 æ³íîê ç áåçïë³ääÿì òðóáíîãî ´åíåçó âíà-
ñë³äîê ïåðåíåñåíîãî ðàí³øå çàïàëüíîãî ïðî-
öåñó. Âñ³ îïåðàö³¿ ïðîâîäèëèñÿ â ³íòåðâàë³ 14–
20 äí³â ìåíñòðóàëüíîãî öèêëó. Äëÿ äîñë³ä-
æåííÿ ìÐÍÊ TLR2 òà TLR4 âèêîðèñòîâóâàâñÿ
ìàòåð³àë òêàíèíè åóòîï³÷íîãî åíäîìåòð³ÿ,
îòðèìàíèé ³íòðàîïåðàö³éíî ï³ä ÷àñ ã³ñòåðî-
ñêîï³¿. Âñ³ äîñë³äæåííÿ ïðîâîäèëèñÿ ç ³í-
ôîðìîâàíî¿ çãîäè ïàö³ºíò³â íà óìîâàõ êîíô³-
äåíö³éíîñò³.

Âèçíà÷åííÿ ìÐÍÊ TLR2 òà TLR4 â òêà-
íèí³ åíäîìåòð³ÿ ïðîâîäèëè çà äîïîìîãîþ
ìîëåêóëÿðíî-ãåíåòè÷íèõ äîñë³äæåíü. Ïåðåä
ïðîâåäåííÿì äîñë³äæåííÿ çä³éñíþâàëè äå-
ïàðàô³í³çàö³þ, ðåã³äðàòàö³þ â íèñõ³äíèõ êîí-
öåíòðàö³ÿõ åòàíîëó òà ïîäð³áíåííÿ ìàòåð³àëó.

Äëÿ âèä³ëåííÿ òîòàëüíî¿ ÐÍÊ âèêîðè-
ñòîâóâàëè íàá³ð Trizol RNA Prep 100 (²çîãåí
Lab., LTD, Ðîñ³ÿ), ùî ì³ñòèòü Trizol reagent
(ë³çóþ÷èé ðåàãåíò, äî ñêëàäó ÿêîãî âõîäèòü
äåíàòóðóþ÷èé àãåíò ãóàí³äèíò³îö³îíàò ³ ôå-
íîë ç ðÍ = 4.0) òà ExtraGene Å (ñóñïåíç³ÿ
ñóì³ø³ ³îíîîáì³ííèê³â). ÐÍÊ âèä³ëÿëè â³ä-
ïîâ³äíî ç ïðîòîêîëîì 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
íóêëåàç, 12,5 ìêë 2,5Õ ðåàêö³éíî¿ ñóì³ø³ òà

1 ìêë ðåâåðòàçè MMLV-RT. Çâîðîòíó òðàíñ-
êðèïö³þ ïðîâîäèëè ïðè 45 °Ñ âïðîäîâæ
45 õâ ç íàñòóïíèì íàãð³âàííÿì äëÿ ³íàêòèâàö³¿
MMLV-RT âïðîäîâæ 5 õâ ïðè òåìïåðàòóð³
92 °Ñ. Îòðèìàíó êÄÍÊ â³äðàçó âèêîðè-
ñòîâóâàëè â ïîë³ìåðàçí³é ëàíöþãîâ³é ðåàêö³¿
(ÏËÐ) â ê³ëüêîñò³ 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 ðåàê-
òèâ³â Maxima SYBR Green/ROX qPCR Master
Mix (2X) (Thermo Scientific, ÑØÀ). Ô³íàëüíà
ðåàêö³éíà ñóì³ø äëÿ àìïë³ô³êàö³¿ âêëþ÷à-
ëà çàáàðâëþâà÷ SYBR Green, ÄÍÊ – ïîë³ìå-
ðàçó Maxima Hot Start Taq DNA Polymerase,
ïî 0,2 ìêë ïðÿìîãî ³ çâîðîòíîãî ñïåöèô³÷íèõ
ïðàéìåð³â, 1 ìêë ìàòðèö³ (êÄÍÊ). Ðåàêö³éíó
ñóì³ø äîâîäèëè äî çàãàëüíîãî îáñÿãó 25 ìêë
äîäàâàííÿì äå³îí³çîâàíî¿ Í2Î.

Ñïåöèô³÷í³ ïàðè ïðàéìåð³â (5'–3') äëÿ
àíàë³çó äîñë³äæóâàíèõ ³ ðåôåðåíñíîãî ãåí³â
áóëè ï³ä³áðàí³ çà äîïîìîãîþ ïðîãðàìíîãî
çàáåçïå÷åííÿ Primer Blast (www.ncbi.nlm.nih.
gov/tools/primer-blast) òà âèãîòîâëåí³ ô³ðìîþ
Metabion (Í³ìå÷÷èíà). Àìïë³ô³êàö³ÿ ñêëà-
äàëàñÿ ç 45–50 öèêë³â ³ ïðîâîäèëàñÿ çà òàêèõ
óìîâ: äåíàòóðàö³ÿ – 95 °Ñ, 15 ñ, â³äïàë – 59–
61 °Ñ, 30–60 ñ, åëîíãàö³ÿ – 72 °Ñ, 30 ñ. Â ÿêîñò³
ðåôåðåíò-ãåíà äëÿ âèçíà÷åííÿ â³äíîñíîãî
çíà÷åííÿ çì³íè ð³âíÿ åêñïðåñ³¿ äîñë³äæóâàíèõ
ãåí³â áóâ âèêîðèñòàíèé ãåí ãë³öåðàëüäåã³ä-3-
ôîñôàò äåã³äðîãåíàçè (GAPDH). Â³äíîñíó
íîðìàë³çîâàíó ê³ëüê³ñòü êÄÍÊ òàðãåòíèõ ãå-
í³â âèçíà÷àëè çà ìåòîäîì ∆∆Ct. Ñòàòèñòè÷íèé
àíàë³ç äàíèõ ÏËÐ ïðîâîäèëè çà äîïîìîãîþ
ïðîãðàìíîãî çàáåçïå÷åííÿ CFX Manager ™
(Bio-Rad, ÑØÀ).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Àíàë³ç
åêñïðåñ³¿ ìÐÍÊ TLR2 òà TLR4 ïîêàçàâ, ùî â
äîñë³äæóâàíîìó åíäîìåòð³¿ æ³íîê ç áåç-
ïë³ääÿì ³ åíäîìåòð³îçîì ñïîñòåð³ãàëîñÿ ï³ä-
âèùåííÿ åêñïðåñ³¿ îáîõ ïîêàçíèê³â ó ïîð³â-
íÿíí³ ç òàêèìè â åíäîìåòð³¿ æ³íîê êîíòðîëü-
íî¿ ãðóïè. Åêñïðåñ³ÿ ìÐÍÊ TLR2 â åíäîìåòð³¿
æ³íîê ç åíäîìåòð³îçîì áóëà á³ëüøîþ, í³æ â
êîíòðîëüí³é ãðóï³ â 16,1 ðàçà. Åêñïðåñ³ÿ ìÐÍÊ
TLR4 â åíäîìåòð³¿ æ³íîê ç åíäîìåòð³îçîì
ïåðåâèùóâàëà äàí³ êîíòðîëþ â 4,17 ðàçà. Ð³-
âåíü åêñïðåñ³¿ ìÐÍÊ TLR2 áóâ âèùèì çà
åêñïðåñ³þ ìÐÍÊ TLR4 â 3,88 ðàçà.

Â³äîìî, ùî TLR2 ðîçï³çíàº, çîêðåìà, òàê³
ñòðóêòóðè, ÿê ì³êðîáí³ ë³ïîïåïòèäè, ïåïòèäî-
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ãë³êàí ãðàìïîçèòèâíèõ áàêòåð³é, çèìîçàí
ãðèá³â. Ó ñâîþ ÷åðãó TLR4 ðîçï³çíàº ë³ïîïîë³-
ñàõàðèä (LPS), ÿêèé âõîäèòü äî ñêëàäó ñò³íêè
ïåðåâàæíî ãðàìíåãàòèâíèõ ì³êðîîðãàí³çì³â
[9, 20, 21]. Ì³êðîîðãàí³çìè ç â³äïîâ³äíèìè
ïàòåðíàìè ÷àñòî ïðèñóòí³ â ðåïðîäóêòèâíîìó
òðàêò³ ïðè áàêòåð³àëüíèõ äèñá³îçàõ, ïðè÷îìó
÷àñò³øå çíàõîäÿòüñÿ ì³êðîáí³ àãåíòè, ùî º
ë³ãàíäàìè äëÿ TLR2. Âëàñíå ç ö³º¿ ïîçèö³¿ ìè
³ ïîÿñíþºìî îòðèìàí³ ðåçóëüòàòè ï³äâèùåííÿ
ìÐÍÊ TLR2 òà TLR4 â åíäîìåòð³¿ æ³íîê ç
åíäîìåòð³îçîì ç ïåðåâàæàííÿì TLR2. Äàíà
ã³ïîòåçà ï³äòâåðäæóºòüñÿ ðåçóëüòàòàìè ì³-
êðîá³îëîã³÷íîãî îáñòåæåííÿ âàã³íàëüíîãî
âì³ñòó æ³íîê, çã³äíî ç ÿêèìè âèÿâëÿëèñÿ
îçíàêè äèñá³îçó, à äàí³ öèòîìîðôîëîã³÷íîãî
îáñòåæåííÿ åï³òåë³þ çà ÏÀÏ-òåñòîì ó 87 %
âêàçóâàëè íà ²² òèï, ùî äåìîíñòðóâàâ çàïàëü-
íèé ïðîöåñ â øèéö³ ìàòêè àáî ï³õâ³.

Â³äîìî, ùî åíäîìåòð³îç àñîö³þºòüñÿ ç ï³ä-
âèùåíèì ïðîçàïàëüíèì õàðàêòåðîì ïåðè-
òîíåàëüíî¿ ð³äèíè, à àêòèâàö³ÿ TLR2 ÷åðåç
MyD88-çàëåæíèé ñèãíàëüíèé øëÿõ ïðèçâî-
äèòü äî àêòèâàö³¿ òðàíñêðèïö³¿ NF-kB ³ ñèí-
òåçó âåëèêî¿ ê³ëüêîñò³ ïðîçàïàëüíèõ öèòîê³í³â
[10, 11]. Òàê ñàìî áàêòåð³àëüíèé LPS, ÿêèé º
ë³ãàíäîì TLR4, ïîòåíö³éíî ñòèìóëþº ìàêðî-
ôàãè äî ïðîäóêö³¿ ïðîçàïàëüíèõ öèòîê³í³â ³
ôàêòîð³â ðîñòó, òàêèõ ÿê HGF, VEGF, IL-6 òà
TNF-α â ÷åðåâí³é ïîðîæíèí³ [21]. Öå òâåðä-

æåííÿ óçãîäæóºòüñÿ ç äàíèìè, îòðèìàíèìè
íàìè â ïîïåðåäí³õ äîñë³äæåííÿõ, äå áóëî ïî-
êàçàíî äîñòîâ³ðíå (p<0,01) çðîñòàííÿ ð³âí³â
ïðîçàïàëüíèõ öèòîê³í³â â ïåðèòîíåàëüí³é ð³-
äèí³. Çîêðåìà, ð³âåíü ²Ë-2 ó æ³íîê ç åíäî-
ìåòð³îçîì ñòàíîâèâ (112,51±2,54) ïã/ìë ïðè
ïîêàçíèêàõ êîíòðîëüíî¿ ãðóïè (3,03±3,07) ïã/
ìë, äåìîíñòðóþ÷è çðîñòàííÿ â 37,13 ðàçà,
ð³âåíü ÔÍÏ-α áóâ â³äïîâ³äíî (17,03±0,52) ³
(3,17±0,40) ïã/ìë òà çðîñòàâ â 5,37 ðàçà, à ð³-
âåíü ²ÔÍ-γ ñòàíîâèâ (41,67±1,38) òà (20,51±
0,50) ïã/ìë ó äîñë³äæóâàí³é òà êîíòðîëüí³é
ãðóïàõ â³äïîâ³äíî, ùî äåìîíñòðóâàëî ïåðå-
âèùåííÿ â 2,03 ðàçà [22, 23]. Â ö³ëîìó, îòðè-
ìàí³ äàí³ óçãîäæóþòüñÿ ç äàíèìè â³äîìèõ
ñó÷àñíèõ äîñë³äæåíü [24–26]. Âêàçàí³ ìå-
õàí³çìè ïðîçàïàëüíî¿ ìåä³àö³¿ ÷åðåç óðîäæåí³
ìåõàí³çìè àêòèâàö³¿ TLRs ìîæóòü áóòè ïðè-
÷èíîþ áåçïë³ääÿ ïðè åíäîìåòð³îç³, òàê ÿê â³-
äîìî, ùî âàã³òí³ñòü ³ ¿¿ óñï³øíå âèíîøóâàííÿ
çàëåæàòü â³ä ðÿäó óìîâ, ñåðåä ÿêèõ öèòîê³íî-
âèé áàëàíñ, ùî ìîæå ïîðóøóâàòèñÿ âíàñë³äîê
íàäëèøêîâî¿ àêòèâàö³¿ TLRs. Äàíå ïèòàííÿ,
áåçóìîâíî, âèìàãàº ïîäàëüøèõ äîñë³äæåíü.

Òàêèì ÷èíîì, â åíäîìåòð³¿ æ³íîê ç åíäî-
ìåòð³îçîì ñïîñòåð³ãàºòüñÿ ï³äâèùåíà åêñïðå-
ñ³ÿ ìÐÍÊ TLR2 ³ TLR4, ùî àñîö³þºòüñÿ ç³
çðîñòàííÿì ð³âí³â ïðîçàïàëüíèõ öèòîê³í³â ó
ïåðèòîíåàëüí³é ð³äèí³ òà ìîæå áóòè îäí³ºþ ç
ïðè÷èí áåçïë³ääÿ ïðè åíäîìåòð³îç³.
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Ã.Ä. Êîâàëü, Â.Â. ×îïÿê, À.Ì. Êàìûøíûé
ÐÎËÜ TOLL-ÏÎÄÎÁÍÛÕ ÐÅÖÅÏÒÎÐÎÂ Â ÐÀÇÂÈÒÈÈ ÝÍÄÎÌÅÒÐÈÎÇÀ È ÀÑÑÎÖÈÈÐÎÂÀÍÍÎÃÎ
Ñ ÍÈÌ ÁÅÑÏËÎÄÈß

Èññëåäîâàíà ýêñïðåññèÿ ìÐÍÊ TLR2 è TLR4 â òêàíè ýíäîìåòðèÿ è ïðîàíàëèçèðîâàíû óðîâíè
ïðîâîñïàëèòåëüíûõ öèòîêèíîâ â ïåðèòîíåàëüíîé æèäêîñòè ó æåíùèí ñ ýíäîìåòðèîçîì, àññî-
öèèðîâàííûì ñ áåñïëîäèåì. Ïîêàçàíî, ÷òî ó æåíùèí ñ ýíäîìåòðèîçîì è áåñïëîäèåì â ýíäîìåòðèè
íàáëþäàåòñÿ ïîâûøåíèå ýêñïðåññèè ìÐÍÊ TLR2 è TLR4 ñ ïðåîáëàäàíèåì TLR2, ÷òî êîððåëèðóåò
ñî çíà÷èòåëüíûì ïîâûøåíèåì óðîâíÿ ïðîâîñïàëèòåëüíûõ öèòîêèíîâ â ïåðèòîíåàëüíîé æèäêîñòè.

Êëþ÷åâûå ñëîâà: ìÐÍÊ, toll-ïîäîáíûå ðåöåïòîðû, öèòîêèíû, ýíäîìåòðèîç, áåñïëîäèå.
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H.D. Koval, V.V. Chopyak, A.M. Kamyshnyi
ROLE OF TOLL-LIKE RECEPTORS IN THE DEVELOPMENT OF ENDOMETRIOSIS
AND ENDOMETRIOSIS-ASSOCIATED INFERTILITY

 The expression of mRNA TLR2 and TLR4 in the tissue of endometrium was studied in the present
investigation and the contents of proinflammatory cytokines in peritoneal fluid of women with endo-
metriosis, associated with infertility, were analysed. The increased endometrial expression of mRNA TLR2
and TLR4 with the prevalence of TLR2, correlating with the significant elevation of proinflammatory
cytokines contents in peritoneal fluid were shown in women with endometriosis and infertility.

Key words: mRNA, toll-like receptors, cytokines, endometriosis, infertility.
Ïîñòóïèëà 16.05.15
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