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Àêòóàëüí³ñòü. Íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè (ÍÀÆÕÏ) º íàéïîøèðåí³øèì õðîí³÷íèì çàõâîðþâàííÿì ïå÷³íêè,
ç îäíîãî áîêó, à ç ³íøîãî – çàëèøàºòüñÿ íåïîì³÷åíèì ñóòòºâèì ôàêòîðîì ðèçèêó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü. Ïåðåá³ã
ÍÀÆÕÏ ÷àñòî îáòÿæóºòüñÿ ñóïóòí³ì ìåòàáîë³÷íèì ñèíäðîìîì (ÌÑ). ²ñíóþ÷å ìåäèêàìåíòîçíå ë³êóâàííÿ ÍÀÆÕÏ ìàº íå-
äîë³êè ó éîãî åôåêòèâíîñò³ òà îð³ºíòîâàíîñò³ íà íåàëêîãîëüíèé ñòåàòîãåïàòèò (ÍÀÑÃ). Âðàõîâóþ÷è â³äñóòí³ñòü åôåêòèâíî-
ãî ìåäèêàìåíòîçíîãî ë³êóâàííÿ, çàðåºñòðîâàíîãî äëÿ ÍÀÑÃ, – îïòèì³çàö³ÿ ë³êóâàííÿ ÍÀÆÕÏ º àêòóàëüíèì çàâäàííÿì. Ï³îã-
ë³òàçîí (àãîí³ñò PPAR-  ) ³íñóë³íñåíñèòàéçîð, ðåêîìåíäîâàíèé äëÿ ë³êóâàííÿ ÍÀÑÃ ï³ñëÿ á³îïñ³¿ ïå÷³íêè. Íåäîñòàòíÿ
åôåêòèâí³ñòü ï³îãë³òàçîíó éìîâ³ðíî îáóìîâëåíà ïëåéîòðîïíîþ ä³ºþ ãåíà PPAR-  . Ñåðåä ìóòàö³é ãåíà PPAR-   íàéá³ëüø ðîç-
ïîâñþäæåíèé Pro12Ala ïîë³ìîðô³çì. Ãåí PPAR-   º ÿäåðíèì ïðîòå¿íîì ðåãóëÿö³¿ òðàíñêðèïö³¿, ùî âïëèâàº íà äèôåðåíö³àö³þ
àäèïîöèò³â, ìåòàáîë³çì æèðíèõ êèñëîò òà ÷óòëèâ³ñòü äî ³íñóë³íó. Äîñë³äæåííÿ â Óêðà¿í³ ùîäî åôåêòèâíîñò³ ï³îãë³òàçîíó â
ë³êóâàíí³ ÍÀÆÕÏ ó ïîºäíàíí³ ç ÌÑ, çàëåæíî â³ä íàÿâíîñò³ rs 1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  , ðàí³øå íå ïðî-
âîäèëèñü.

Ìåòà – âèâ÷èòè åôåêòèâí³ñòü ë³êóâàííÿ ï³îãë³òàçîíîì ó õâîðèõ íà ÍÀÆÕÏ ç ñóïóòí³ì ÌÑ çàëåæíî â³ä íàÿâíîñò³ rs
1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  .

Ìàòåð³àëè òà ìåòîäè. Ó êë³í³êî-ãåíåòè÷íîìó ç âòðó÷àííÿì äîñë³äæåíí³ âçÿëî ó÷àñòü 93 ïàö³ºíòè ç ÍÀÆÕÏ òà ñóïóòí³ì
ÌÑ. Ìåòîäîì ðàíäîì³çàö³¿ ïàö³ºíò³â áóëî ðîçïîä³ëåíî íà äâ³ ãðóïè, ç³ñòàâí³ çà â³êîì, ñòàòòþ òà ³íäåêñîì ìàñè ò³ëà. Âñ³ì ïà-
ö³ºíòàì áóëà çàïðîïîíîâàíà êîìïëåêñíà ïðîãðàìà ñõóäíåííÿ (ÊÏÑ), ùî ñêëàäàëàñÿ ç 12-òèæíåâîãî ñïîñòåðåæåííÿ çà ïàö³º-
íòîì. ÊÏÑ âêëþ÷àëà ìîäèô³êàö³þ ñïîñîáó æèòòÿ ïàö³ºíòà: çìåíøåííÿ ðàö³îíó õàð÷óâàííÿ íà 500 êêàë â³ä ô³ç³îëîã³÷íèõ
äîáîâèõ âèòðàò åíåðã³¿ òà éîãî ô³çè÷íó àêòèâí³ñòü 150-200 õâ íà òèæäåíü, ïðè â³çèòàõ äîäàòêîâî îáãîâîðþâàëèñü ïðîáëåìè
ïðèõèëüíîñò³ äî ðåêîìåíäàö³é. Ïàö³ºíòè ïåðøî¿ ãðóïè äîòðèìóâàëèñÿ ÊÏÑ ³ ïðèéìàëè ï³îãë³òàçîí 15 ìã\äîáó. Ïàö³ºíòè
äðóãî¿ ãðóïè äîòðèìóâàëèñÿ ò³ëüêè ÊÏÑ. Çàãàëîì ïðîãðàìà ñêëàäàëàñÿ ç 5 â³çèò³â âïðîäîâæ 12 òèæí³â. Âñ³ì ïàö³ºíòàì ïðî-
âåäåíî ìîëåêóëÿðíî-ãåíåòè÷íå äîñë³äæåííÿ rs 1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  , à òàêîæ àíòðîïîìåòðè÷í³ îá-
ì³ðè, ëàáîðàòîðíå òà ³íñòðóìåíòàëüíå îáñòåæåííÿ (ÓÇ-ñòåàòîìåòð³ÿ) äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ.

Ðåçóëüòàòè. Â ðåçóëüòàò³ ïîð³âíÿëüíîãî àíàë³çó âèÿâëåíî, ùî ïàö³ºíòè ç ÍÀÆÕÏ òà ÌÑ ç 1 ãðóïè, ÿê³ äîòðèìóâàëèñü
ÊÏÑ òà ïðèéìàëè ï³îãë³òàçîí â äîáîâ³é äîç³ 15 ìã, ìàëè â³ðîã³äíî êðàù³ ïîêàçíèêè êîíòðîëüîâàíîãî ïàðàìåòðó çãàñàííÿ çà
ðåçóëüòàòàìè ÓÇ-ñòåàòîìåòð³¿ (p<0,05) ó ïîð³âíÿíí³ ç ïàö³ºíòàìè 2 ãðóïè, ÿê³ äîòðèìóâàëèñÿ ò³ëüêè ÊÏÑ. Â 1 ãðóï³ ïîêàçíè-
êè ñòåàòîçó ïå÷³íêè ìàëè ïðÿìîïðîïîðö³éíèé çâ’ÿçîê ç ²ÌÒ (r=0,33), â³ñöåðàëüíîãî æèðó (r=0,475), ÀËÒ (r=0,42), ÒÃ (r=0,48),
³íñóë³íó íàòùå (r=0,38). Ðîçïîâñþäæåí³ñòü ì³íîðíî¿ àëåë³ 12Ala rs 1801282 ïîë³ìîðô³çìó ãåíà PPAR-   ó õâîðèõ íà ÍÀÆÕÏ
ó ïîºäíàíí³ ç ÌÑ ñêëàäàº 15%. Ó ïàö³ºíò³â 1 ãðóïè âèÿâëåíà àñîö³àö³ÿ (p=0,03) íàÿâíîñò³ àëåë³ 12Ala rs 1801282 ïîë³ìîð-
ô³çìó ãåíà PPAR-   ç³ çíèæåííÿì ïîêàçíèêà êîíòðîëüîâàíîãî ïàðàìåòðó çãàñàííÿ ñòåàòîçó, ÂØ=0,11 (95% Ä² 0,01–1,0) â ðå-
öåñèâí³é ìîäåë³ óñïàäêóâàííÿ. Ó ïàö³ºíò³â 2 ãðóïè íå âèÿâëåíî çâ’ÿçêó (p=0,59) çìåíøåííÿ ñòóïåíÿ ñòåàòîçó ç íàÿâí³ñòþ
àëåë³ 12Ala, ÂØ=0,6 (95% Ä² 0,1–3,3).

Âèñíîâêè. Ó ïàö³ºíò³â ç ÍÀÆÕÏ òà ñóïóòí³ì ÌÑ äîäàòêîâå ïðèçíà÷åííÿ äî ÊÏÑ ï³îãë³òàçîíó (15 ìã/äîáó âïðîäîâæ 12
òèæí³â) â³ðîã³äíî êðàùå çìåíøóº ñòåàòîç. Ó õâîðèõ íà ÍÀÆÕÏ ó ïîºäíàíí³ ç ÌÑ ³ñíóº àñîö³àö³ÿ íàÿâíîñò³ àëåë³ 12Ala ïîë³-
ìîðô³çìó ãåíà PPAR-   ³ åôåêòèâíîñò³ ï³îãë³òàçîíó 15 ìã, ÂØ=0,11 (95% Ä² 0,01–1,0) ó ïîð³âíÿíí³ ç àëåëëþ 12Pro.

Êëþ÷îâ³ ñëîâà: íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè, ìåòàáîë³÷íèé ñèíäðîì, ÓÇ-ñòåàòîìåòð³ÿ, êîíòðîëüîâàíèé ïàðà-
ìåòð çãàñàííÿ (CAP), rs 1801282 (Pro12Ala) ïîë³ìîðô³çì ãåíà PPAR-  , ï³îãë³òàçîí.

Àêòóàëüí³ñòü. Íåàëêîãîëüíà æèðîâà õâîðîáà
ïå÷³íêè (ÍÀÆÕÏ) – öå ìóëüòèñèñòåìíå çàõâîðþ-

âàííÿ ïå÷³íêè, ÿêå âðàæàº òàêîæ ïîçàïå÷³íêîâ³
îðãàíè òà ðåãóëÿòîðí³ øëÿõè, à êë³í³÷íèé âíåñîê
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ÍÀÆÕÏ íå îáìåæóºòüñÿ ëèøå ñàìîþ ïå÷³íêîþ òà
ñìåðòí³ñòþ â³ä ïðîãðåñóâàííÿ çàõâîðþâàííÿ.
Ñìåðòí³ñòü çóìîâëåíà çíà÷íîþ ì³ðîþ ñåðöåâîñó-
äèííèìè çàõâîðþâàííÿìè (ÑÑÇ), õî÷à íåàëêîãîëü-
íèé ñòåàòîãåïàòèò (ÍÀÑÃ) ìîæå ïðèçâåñòè äî öèðî-
çó, ïå÷³íêîâî¿ íåäîñòàòíîñò³ òà ãåïàòîöåëþëÿðíî¿
êàðöèíîìè [1, 2]. Øâèäê³ñòü ïðîãðåñóâàííÿ 1 ñòàä³¿
ô³áðîçó â³äïîâ³äàº êîæíèì 14 ðîêàì ó õâîðèõ íà
íåàëêîãîëüíó æèðîâó äèñòðîô³þ ïå÷³íêè (ÍÀÆÄÏ)
³ êîæíèì 7 ðîêàì – ó âèïàäêó ÍÀÑÃ, òà ïîäâîþºòü-
ñÿ çíîâ-òàêè ó âèïàäêó ïðèñóòíîñò³ àðòåð³àëüíî¿
ã³ïåðòåíç³¿ [3]. ÍÀÑÃ àñîö³þºòüñÿ ç³ çá³ëüøåíèì
ñòàíäàðòèçîâàíèì êîåô³ö³ºíòîì ñìåðòíîñò³ ïðè ïî-
ð³âíÿíí³ ³ç çàãàëüíîþ ïîïóëÿö³ºþ, à çàõâîðþâàííÿ
ïå÷³íêè º òðåòüîþ, çà ÷àñòîòîþ, ïðè÷èíîþ ñìåðò³
ï³ñëÿ ÑÑÇ òà ðàêó [4].

Çàñòàð³ëà vice versa ³íòåðïðåòàö³ÿ ÍÀÆÕÏ [5],
ÿê ïå÷³íêîâîãî ïðîÿâó ìåòàáîë³÷íîãî ñèíäðîìó
(ÌÑ), îñíîâíèìè êîìïîíåíòàìè ÿêîãî º ³íñóë³íîðå-
çèñòåíòí³ñòü, àòåðîãåííà äèñë³ï³äåì³ÿ, â³ñöåðàëüíå
îæèð³ííÿ òà ã³ïåðòåíç³ÿ [6], ñïîíóêàº çîñåðåäèòèñü
íà ë³êóâàíí³ ÍÀÆÕÏ á³ëüøå ÿê ab ovo [7].

Íà äàíèé ìîìåíò ë³êóâàííÿ ïàö³ºíò³â ç ÍÀÆÕÏ
ïîëÿãàº â çìåíøåíí³ ³\àáî ñòàá³ë³çàö³¿ ìàñè ò³ëà, à
òàêîæ êîðåêö³¿ ìåòàáîë³÷íèõ ðîçëàä³â. ²ñíóþ÷³ ðå-
êîìåíäàö³¿ ïî ìåäèêàìåíòîçíîìó ë³êóâàííþ ÍÀÑÃ
ï³îãë³òàçîíîì 30 ìã, àáî â³òàì³íîì Å 800 ìã, àáî ¿õ
êîìá³íàö³¿ ëåã³òèìí³ âèêëþ÷íî ò³ëüêè ï³ñëÿ á³îïñ³¿
ïå÷³íêè ç ï³äòâåðäæåííÿì ä³àãíîçó ÍÀÑÃ. Òàêèì
÷èíîì, ïîøóê íå³íâàçèâíèõ ìàðêåð³â ñòåàòîãåïàòè-
òó º àêòóàëüíîþ îáëàñòþ äîñë³äæåíü, ÿê ³ âëàñíå
ìåäèêàìåíòîçíå ë³êóâàííÿ [ 8, 9, 10, 11, 12, 13].

Çã³äíî äîêóìåíòó EASL–EASD–EASO 2016
ðîêó, àõ³ëëåñîâîþ ï’ÿòîþ º ìåäèêàìåíòîçíå ë³êó-
âàííÿ, ÿêå ìàº íåäîë³êè ó éîãî åôåêòèâíîñò³ òà îð³-
ºíòîâàíîñò³ íà ÍÀÑÃ. Ïîêàçàííÿ äëÿ ìåäèêàìåí-
òîçíîãî ë³êóâàííÿ ÍÀÆÕÏ ³ñíóþòü äëÿ îêðåìèõ
ãðóï ïàö³ºíò³â: ïðîãðåñóþ÷èé ÍÀÑÃ (ô³áðîç 3 ³ öè-
ðîç ïå÷³íêè), à òàêîæ ðàííÿ ñòàä³ÿ ÍÀÑÃ ç ï³äâèùå-
íèì ðèçèêîì ïðîãðåñóâàííÿ ô³áðîçó (â³ê> 50 ðîê³â;
öóêðîâèì ä³àáåòîì 2 òèïó (ÖÄ 2 òèïó), ÌÑ, ï³äâè-
ùåíà ÀËÒ) àáî àêòèâíèé ÍÀÑÃ ç âèñîêîþ íåêðîçà-
ïàëüíîþ àêòèâí³ñòþ. Íà öåé ÷àñ íåìàº æîäíîãî
ïðåïàðàòó, ÿêèé ïðîéøîâ áè ôàçó III âèïðîáóâàíü ³
ñõâàëåíèé äëÿ ë³êóâàííÿ ÍÀÑÃ ðåãóëþþ÷èìè îðãà-
íàìè [14, 15]. Íèí³ ïðåïàðàòîì äëÿ ë³êóâàííÿ ÍÀÑÃ
ìîæå ñòàòè åëàô³áðàíîð (GFT505, 120ìã) – ïîä-
â³éíèé àãîí³ñò PPARα /    , ÿêèé ç ïåðøîãî êâàðòàëó
2016 ðîêó ïî÷àâ RESOLVE-IT: III ôàçó êë³í³÷íèõ
äîñë³äæåíü, ÿêùî ïðèçâåäå äî ðåçîëþö³¿ ÍÀÑÃ çà
72 òèæí³ [16].

 Ó äîñë³äæåíí³ PIVENS (2010) ïðè ðåòðîñïåê-
òèâíèõ àíàë³çàõ ó ïàö³ºíò³â ç ï³äãðóïè ç ÷³òêî âèç-
íà÷åíèì ÍÀÑÃ ï³îãë³òàçîíîâà ³íäóêö³ÿ ðåçîëþö³¿
ñòåàòîãåïàòèòó â³äáóëàñÿ ó 47% ïàö³ºíò³â (21% äëÿ
ïëàöåáî; P=0.001), à ñïðîâîêîâàíà ïðèéîìîì â³-
òàì³íó E – ó 36% (P =0.05) [17]. Î÷åâèäíî, ó ëþäè-

íè ï³îãë³òàçîíîâà â³äïîâ³äü º ïëåéîòðîïíîþ, íþàí-
ñóºòüñÿ ñ³òêîþ ìîëåêóëÿðíèõ ðåãóëÿòîð³â òà âèçíà-
÷àºòüñÿ ÿê ôàêòîðàìè íàâêîëèøíüîãî ñåðåäîâèùà,
òàê ³ ñòàíîì çäîðîâ’ÿ îêðåìî¿ îñîáè [18].

 Â äîñë³äæåíí³ IRIS (2014) ï³îãë³òàçîí òàêîæ
çíèçèâ ðèçèê ðîçâèòêó ÖÄ 2 òèïó íà 52% (ÂØ 0,48;
95% ÄI 0,33-0,69; P<0,0001) [19]. Â ³íøîìó äîñë³ä-
æåíí³ 2016 ðîêó â³í òàêîæ ïîêàçàâ çíèæåííÿ ðèçèêó
ðîçâèòêó ÖÄ 2 òèïó òà ïîâòîðíèõ ³øåì³÷íèõ ïîä³é
[20]. Â äàíèõ äîñë³äæåííÿõ çíèæåííÿ ñåðöåâî-ñó-
äèííîãî ðèçèêó ìîæå áóòè ïîÿñíåíå ï³îãë³òàçîíî-
âèì ïîñëàáëåííÿì ïðîãðåñóâàííÿ àòåðîñêëåðîçó ÷å-
ðåç ñòèìóëÿö³þ ãàììà-ðåöåïòîð³â, ÿê³ àêòèâóþòü
ïðîë³ôåðàö³þ ïåðîêñèñîì â ñóäèíí³é ñò³íö³ [21, 22]
òà/àáî ó êë³òèíàõ ç çàïàëåííÿì [23] îäíî÷àñíî ç (àëå
íå çàâæäè ïðèñóòí³ìè) éîãî ìåòàáîë³÷íèìè âëàñòè-
âîñòÿìè, îïîñåðåäêîâàíèìè ãàììà-ðåöåïòîðàìè, ÿê³
àêòèâóþòü ïðîë³ôåðàö³þ ïåðîêñèñîì â àäèïîöèòàõ,
ñêåëåòíèõ ì’ÿçàõ ³ ïå÷³íö³. Ïîá³÷í³ åôåêòè ãë³òà-
çîí³â: çá³ëüøåííÿ âàãè, ïåðåëîìè ê³ñòîê ó æ³íîê ³,
ð³äøå, çàñò³éíà ñåðöåâà íåäîñòàòí³ñòü. Íåçâàæàþ÷è
íà ïðîô³ëü áåçïåêè òà ïåðåíîñèìîñò³, ï³îãë³òàçîí
ìîæå ïðèçíà÷àòèñÿ ëèøå ïàö³ºíòàì ç ÍÀÑÃ òà ÖÄ 2
òèïó, äå ë³êè º çàðåºñòðîâàíèìè. Îäíàê îñíîâíîþ
ìåòîþ ë³êóâàííÿ ÍÀÆÕÏ ïîâèííà áóòè ïðîô³ëàê-
òèêà ïðîãðåñóâàííÿ çàõâîðþâàííÿ òà çíèæåííÿ ðè-
çèê³â ñåðöåâî-ñóäèííèõ çàõâîðþâàíü. Ç îãëÿäó íà
³ñíóþ÷³ îáìåæåííÿ, âèêîðèñòàííÿ ïîëîâèííî¿ äîçè
ï³îãë³òàçîíó çìîæå äîïîìîãòè óíèêíóòè ìîæëèâèõ
ïîá³÷íèõ ðåàêö³é.

Ãåí ãàììà-ðåöåïòîðà, ÿêèé àêòèâóºòüñÿ ïðîë³ôå-
ðàòîðàìè ïåðîêñèñîì (PPAR-  ), º á³îìîëåêóëÿðíîþ
ì³øåííþ ìåä³àòîðíîãî ³íñóë³íñåíñèòàéçîðà ï³îãë³-
òàçîíó [17, 24], ùî çàñòîñîâóºòüñÿ â ÿêîñò³ äðóãî¿
ë³í³¿ ë³êóâàííÿ ïàö³ºíò³â ç ÖÄ 2 òèïó. Ãåí PPAR-   º
ÿäåðíèì ïðîòå¿íîì ðåãóëÿö³¿ òðàíñêðèïö³¿, ùî
âïëèâàº íà äèôåðåíö³àö³þ àäèïîöèò³â, ìåòàáîë³çì
æèðíèõ êèñëîò òà ÷óòëèâ³ñòü äî ³íñóë³íó. Ñåðåä ìó-
òàö³é ãåíà PPAR-   íàéá³ëüø ðîçïîâñþäæåíèé
Pro12Ala ïîë³ìîðô³çì. Ó ºâðîïåî¿ä³â â³äì³÷åíà
íàéá³ëüø âèñîêà ÷àñòîòà ðîçïîâñþäæåíîñò³ rs
1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-   – 12-
20%. Àñîö³àòèâíèé âïëèâ äèêîãî âàð³àíòà àëåë³
12Pro (CC) ãåíà PPAR-   ïîâ’ÿçàíèé ç ÖÄ 2 òèïó, ùî
ï³äòâåðäæåíèé â äîñë³äæåííÿõ íà ºâðîïåéñüê³é ³
ðîñ³éñüê³é ïîïóëÿö³ÿõ [25]. Ìóòàíòíèé âàð³àíò
àëåë³ 12Ala (ÑG àáî GG) ãåíà PPAR-   ïîâ’ÿçàíèé ç
ï³äâèùåíîþ ÷óòëèâ³ñòþ êë³òèí äî ³íñóë³íó,
çá³ëüøåíèì ³íäåêñîì ìàñè ò³ëà (²ÌÒ), îäíàê ó âè-
ïàäêó ç á³ëüø íèçüêîþ ìàñîþ ò³ëà â äåÿêèõ ïîïóëÿ-
ö³ÿõ ìàº ïðîòåêòèâí³ âëàñòèâîñò³ ùîäî ðîçâèòêó ÖÄ
2 òèïó. Òîáòî îñîáëèâîñò³ õàð÷óâàííÿ, à ñàìå: ðåãó-
ëÿðíå ñïîæèâàííÿ òðàíñ-íåíàñè÷åíèõ òà íàñè÷åíèõ
æèðíèõ êèñëîò, ïðèçâîäèòü äî çá³ëüøåííÿ ðèçèêó
ÖÄ 2 òèïó ³ ïîðóøåííÿ òîëåðàíòíîñò³ äî ãëþêîçè
÷àñò³øå ó íîñ³¿â àëåë³ 12Ala, í³æ ó íîñ³¿â àëåë³
12Pro [26]. Àëåëü 12Ala ïîë³ìîðô³çìó ãåíà PPAR-  
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éìîâ³ðíî çì³íþº àôô³íí³ñòü ðåöåïòîðà ç ò³àçîë³äèí-
ä³îíàìè, ïîÿñíþþ÷è êðàùó òåðàïåâòè÷íó â³äïîâ³äü
ó äàíî¿ ãðóïè ïàö³ºíò³â [27].

Äîñë³äæåííÿ â Óêðà¿í³ ùîäî åôåêòèâíîñò³
ï³îãë³òàçîíó, àãîí³ñòà PPAR-  , â ë³êóâàíí³ ÍÀÆÕÏ
ó ïîºäíàíí³ ç ÌÑ, çàëåæíî â³ä íàÿâíîñò³ rs 1801282
(Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  , ðàí³øå íå
ïðîâîäèëèñü.

Íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè (ÍÀÆÕÏ)
º íàéïîøèðåí³øèì õðîí³÷íèì çàõâîðþâàííÿì ïå÷³-
íêè ó çàõ³äíèõ êðà¿íàõ. Âðàõîâóþ÷è â³äñóòí³ñòü
åôåêòèâíîãî ìåäèêàìåíòîçíîãî ë³êóâàííÿ, çàðåºñò-
ðîâàíîãî äëÿ ÍÀÑÃ, – îïòèì³çàö³ÿ ë³êóâàííÿ
ÍÀÆÕÏ º àêòóàëüíèì çàâäàííÿì. ÌÑ º øèðîêî
ðîçïîâñþäæåíèì òÿæêèì ñóïóòí³ì ìåòàáîë³÷íèì
óñêëàäíåííÿì ÍÀÆÕÏ. Îòæå, äîñë³äæåííÿ åôåê-
òèâíîñò³ ï³îãë³òàçîíó, çàëåæíî â³ä íàÿâíîñò³ rs
1801282 ïîë³ìîðô³çìó ãåíà PPAR-  , éìîâ³ðíî º
âàæëèâèì îð³ºíòèðîì äëÿ ïåðñîí³ô³êîâàíîãî ë³êó-
âàííÿ ïàö³ºíò³â ç ÍÀÆÕÏ òà ñóïóòí³ì ÌÑ.

Ìåòà – âèâ÷èòè åôåêòèâí³ñòü ë³êóâàííÿ ï³îãë³-
òàçîíîì ó õâîðèõ íà íåàëêîãîëüíó æèðîâó õâîðîáó
ïå÷³íêè ç ñóïóòí³ì ìåòàáîë³÷íèì ñèíäðîìîì, çà-
ëåæíî â³ä íàÿâíîñò³ rs 1801282 (Pro12Ala) ïîë³ìîð-
ô³çìó ãåíà PPAR-  .

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Äîñë³äæåííÿ ïðîâåäåíî â³äïîâ³äíî äî Êîíâåíö³¿
ïðî çàõèñò ïðàâ ëþäèíè ùîäî çàñòîñóâàííÿ á³îëîã³¿
òà ìåäèöèíè. Äî ïðîñïåêòèâíîãî äîñë³äæåííÿ
âêëþ÷åíî 93 ïàö³ºíòè, ÿê³ áóëè êîíñóëüòîâàí³ íà
áàç³ ãàñòðîåíòåðîëîã³÷íîãî òà òåðàïåâòè÷íîãî
â³ää³ëåíü Êè¿âñüêî¿ ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³ ¹ 18.
Äèçàéí äîñë³äæåííÿ: êë³í³êî-ãåíåòè÷íå, ç âòðó÷àí-
íÿì. Êðèòåð³¿ âêëþ÷åííÿ ó äîñë³äæåííÿ: ïàö³ºíòè ç
âñòàíîâëåíèì ä³àãíîçîì íåàëêîãîëüíî¿ æèðîâî¿
õâîðîáè ïå÷³íêè, âèçíà÷åíèì ìåòîäîì ÓÇ-ñòåàòî-
ìåòð³¿, ñóïóòí³é ÌÑ, â³ê – 18-60 ðîê³â, ï³äâèùåííÿ
ÀËÒ ìåíøå 2,5 ðàç³â âåðõíüî¿ ìåæè íîðìè. Êîæíèì
ïàö³ºíòîì áóëà ï³äïèñàíà ïî³íôîðìîâàíà çãîäà íà
âêëþ÷åííÿ éîãî ó äîñë³äæåííÿ. Êðèòåð³¿ âèêëþ÷åí-
íÿ: ãåïàòèòè ³íøèõ åò³îëîã³é, ÖÄ 1 ³ 2 òèïó, ñåðöåâà
íåäîñòàòí³ñòü (1-4 êëàñ çà NYHA), ðàê ñå÷îâîãî
ì³õóðà â àíàìíåç³ ó ïàö³ºíòà òà ðîäè÷³â 1 ë³í³¿
ð³äñòâà, ³íø³ âàæê³ ñóïóòí³ çàõâîðþâàííÿ.

Øëÿõîì ðàíäîì³çàö³¿ õâîð³ áóëè ðîçïîä³ëåí³ íà
äâ³ ãðóïè. Ñåðåäí³é â³ê îáñòåæåíèõ õâîðèõ ñêëàâ
43,4 ± 8,8 ðîêè. Â 1 ãðóï³ (n=46) áóëî 24 ÷îëîâ³êà ³
22 æ³íêè, ÿê³ äîòðèìóâàëèñÿ êîìïëåêñíî¿ ïðîãðàìè
ñõóäíåííÿ ³ ïðèéìàëè ï³îãë³òàçîí 15 ìã\äîáó. Â 2
ãðóïó (n=47) áóëî âêëþ÷åíî 21 ÷îëîâ³êà ³ 26 æ³íîê,
ÿê³ äîòðèìóâàëèñÿ ò³ëüêè êîìïëåêñíî¿ ïðîãðàìà
ñõóäíåííÿ. Âñ³ì ïàö³ºíòàì áóëà çàïðîïîíîâàíà
êîìïëåêñíà ïðîãðàìà ñõóäíåííÿ, ùî ñêëàäàëàñÿ ç
12-òèæíåâîãî ñïîñòåðåæåííÿ çà ïàö³ºíòîì. ÊÏÑ
âêëþ÷àëà ìîäèô³êàö³þ ñïîñîáó æèòòÿ ïàö³ºíòà:

çìåíøåííÿ ðàö³îíó õàð÷óâàííÿ ïàö³ºíòà íà 500
êêàë â³ä ô³ç³îëîã³÷íèõ äîáîâèõ âèòðàò åíåðã³¿ òà
éîãî ô³çè÷íó àêòèâí³ñòü 150-200 õâ íà òèæäåíü [8,
14], äîäàòêîâî îáãîâîðþâàëèñü ïðîáëåìè ïðèõèëü-
íîñò³ äî ðåêîìåíäàö³é ïðè â³çèòàõ. Âîíà òàêîæ
âêëþ÷àëà äåòàëüíå ³íôîðìóâàííÿ ïàö³ºíòà ïî ïðî-
ãðàì³: ïðèêëàäè ä³ºòè÷íîãî õàð÷óâàííÿ ó âèãëÿä³
ã³ïîêàëîð³éíîãî ìåíþ íà 7 äí³â, çàïðîïîíîâàíî âå-
äåííÿ ùîäåííèêà õàð÷óâàííÿ, ô³êñóâàííÿ ïîêàç-
íèê³â êðîêîì³ðó êîæåí äåíü. Íàñòóïíèé â³çèò äî
ë³êàðÿ â³äáóâàâñÿ ÷åðåç 10 äí³â â³ä ïî÷àòêó ïðîãðà-
ìè äëÿ îö³íêè êîìïëàºíñó: àíàë³çó ïîêàçíèê³â êðî-
êîì³ðó òà ùîäåííèêó õàð÷óâàííÿ çà 3-4 äí³ â òèæ-
äåíü. Çàãàëîì ïðîãðàìà ñêëàäàëàñÿ ç 5 â³çèò³â äî
ë³êàðÿ âïðîäîâæ 12 òèæí³â. Âñ³ì ïàö³ºíòàì ïðîâå-
äåíî ìîëåêóëÿðíî-ãåíåòè÷íå äîñë³äæåííÿ rs
1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  , à òà-
êîæ àíòðîïîìåòðè÷í³ îáì³ðè (çð³ñò, ²ÌÒ, îáâ³ä òàë³¿
òà ñòåãîí), ëàáîðàòîðíå (ÀËÒ, ÀÑÒ, ÃÃÒÏ, ³íñóë³í
íàòùå òà ÷åðåç 2 ãîä ï³ñëÿ ïðèéîìó 75 ã ãëþêîçè,
ë³ï³äíèé ñïåêòð êðîâ³) òà ³íñòðóìåíòàëüíå îáñòå-
æåííÿ (á³îåëåêòè÷íà ³ìïåäàíñîìåòð³ÿ, ÓÇ-ñòåàòî-
ìåòð³ÿ) äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ.

Ìîëåêóëÿðíî-ãåíåòè÷íå äîñë³äæåííÿ ãåíîòèïó
ïðîâåäåíî ç ìåòîþ âèÿâëåííÿ àñîö³àö³¿ íàÿâíîñò³ rs
1801282 ïîë³ìîðô³çìó ãåíà PPAR-   ç åôåêòèâí³ñòþ
ë³êóâàííÿ ï³îãë³òàçîíîì òà íàñòóïíî¿ ïðîãíîñòè÷íî¿
îö³íêè åôåêòèâíîñò³ òåðàï³¿. Âèçíà÷åííÿ íàÿâíîñò³
rs 1801282 (Pro12Ala) ïîë³ìîðô³çìó ãåíà PPAR-  
âèêîíàíî ëàáîðàòîð³ºþ åï³ãåíåòèêè â ÄÓ «²íñòèòóò
ãåðîíòîëîã³¿ ³ì. Ä.Ô. ×åáîòàðüîâà ÍÀÌÍ Óêðà¿íè».
Ãåíîìíó ÄÍÊ äëÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî äîñë³ä-
æåííÿ âèä³ëÿëè ç áóêàëüíîãî åï³òåë³þ, ùî áóâ
ç³áðàíèé ìåòîäîì ç³øêð³áó çà äîïîìîãîþ êîìåðö³é-
íî¿ òåñò-ñèñòåìè «Àìïë³Ïðàéì ÄÍÊ-ñîðá-ÀÌ»
(ÒÎÂ «Íåêñò-Á³î», Ðîñ³ÿ). Çáåð³ãàëè âèä³ëåíó ÄÍÊ
ïðè òåìïåðàòóð³ íå á³ëüøå ì³íóñ 16 °C. Ïîë³ìîðôí³
âàð³àíòè àíàë³çîâàíèõ ãåí³â âèâ÷àëè ìåòîäîì ïîë³-
ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ â ðåæèì³ ðåàëüíîãî
÷àñó ³ç âèêîðèñòàííÿì ä³àãíîñòè÷íîãî íàáîðó
«SNP-ÅÊÑÏÐÅÑ-SHOT» âèðîáíèöòâà ÒÎÂ ÍÏÔ
«Ë³òåõ» (Ðîñ³ÿ). Â ðåàêö³éí³é ñóì³ø³ çíàõîäèëèñÿ
ïðàéìåðè, ùî íåîáõ³äí³ äëÿ àìïë³ô³êàö³¿ ä³ëÿíêè,
ùî ì³ñòèòü ïîë³ìîðô³çì, ³ äâà àëåëüñïåöèô³÷íèõ
ã³äðîë³çíèõ çîíäè, ùî ì³ñòÿòü ïîë³ìîðôíèé ñàéò.
Çîíä, ùî ì³ñòèòü ïîë³ìîðô³çì Aëåëü1 (Pro12), ì³÷å-
íèé ôëóîðîôîðîì HEX, Àëåëü 2 (12Ala) – ôëóîðî-
ôîðîì FAM. Äèñêðèì³íàö³ÿ àëåëåé çä³éñíþâàëàñÿ
çà ðàõóíîê ð³çíî¿ åôåêòèâíîñò³ ðóéíóâàííÿ Taq-
ïîë³ìåðàçîþ ïîâí³ñòþ ³ íå ïîâí³ñòþ êîìïëåìåíòàð-
íîãî çîíäà. Îòðèìàí³ ðåçóëüòàòè äîçâîëÿëè çðîáèòè
òðè òèïè çàêëþ÷åíü: ãîìîçèãîòà ïî àëåë³ 1, ãåòåðî-
çèãîòà, ãîìîçèãîòà ïî àëåë³ 2. Àìïë³ô³êàö³þ ³ äåòåê-
ö³þ ïîñë³äîâíîñòåé ïðîâîäèëè íà àíàë³çàòîð³
ROTOR GENE 6000 (Corbett, Àâñòðàë³ÿ). Ðåæèì
àìïë³ô³êàö³¿: 94 °C, 3 õâ; 40 öèêë³â: 94 °C, 15 ñ;
64 °C, 40 ñ.

ÅÔÅÊÒÈÂÍ²ÑÒÜ Ë²ÊÓÂÀÍÍß Ï²ÎÃË²ÒÀÇÎÍÎÌ Ó ÕÂÎÐÈÕ ÍÀ ÍÅÀËÊÎÃÎËÜÍÓ ÆÈÐÎÂÓ ÕÂÎÐÎÁÓ ÏÅ×²ÍÊÈ Ç ÑÓÏÓÒÍ²Ì
ÌÅÒÀÁÎË²×ÍÈÌ ÑÈÍÄÐÎÌÎÌ ÇÀËÅÆÍÎ Â²Ä ÍÀßÂÍÎÑÒ² rs 1801282 (PRO12ALA) ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ PPAR-
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Äëÿ ä³àãíîñòèêè ÍÀÆÕÏ âèêîðèñòîâóâàëè óëüò-
ðàçâóêîâèé ìåòîä äîñë³äæåííÿ çà äîïîìîãîþ ïðè-
ëàäó Soneus P7 (Ultrasign, Óêðà¿íà). Ñòóï³íü ñòåàòî-
çó âèçíà÷àëè çà ðåçóëüòàòàìè óëüòðàçâóêîâî¿
ñòåàòîìåòð³¿ çà øêàëîþ êîíòðîëüîâàíîãî ïàðàìåòðó
çãàñàííÿ (controlled attenuation parameter – CAP), ÿêà
â³äïîâ³äàëà ìîðôîëîã³÷í³é øêàë³ NAS (NAFLD
activity score): ëåãêèé (S1 – 2,20-2,29 äÁ\ñì), ïî-
ì³ðíèé (S2 – 2,30-2,90 äÁ\ñì), òÿæêèé (S3 – á³ëüøå
2,90 äÁ\ñì)[28]. Ä³àãíîç ÍÀÑÃ âñòàíîâëþâàëè ïðè
íàÿâíîñò³ á³îõ³ì³÷íèõ îçíàê öèòîë³çó (ï³äâèùåííÿ
ÀËÒ, ÀÑÒ, ÃÃÒÏ).

Ä³àãíîñòèêà ÌÑ ó ïàö³ºíò³â òà âåäåííÿ ¿õ ïðîâå-
äåíî çã³äíî ç ðåêîìåíäàö³ÿìè Àìåðèêàíñüêî¿ àñîö³-
àö³¿ ñåðöÿ òà Àìåðèêàíñüêîãî êîëåäæó êàðä³îëîã³¿
ùîäî êîíòðîëþ âì³ñòó õîëåñòåðèíó ó êðîâ³ (AHA/
ACC, 2018) [6].

Ìàñà ò³ëà, îö³íêà ñòàíó êîìïîíåíòíîãî ñêëàäó
ò³ëà ïàö³ºíò³â çä³éñíþâàëàñÿ çà äîïîìîãîþ á³î³ìïå-
äàíñíîãî àíàë³çàòîðó ô³ðìè OMRON BF-511 (ßïî-
í³ÿ, 2016). Ïðè ïåðåâèùåíí³ â³ñöåðàëüíî¿ æèðîâî¿
òêàíèíè á³ëüøå 8% ó æ³íîê ³ á³ëüøå 10% ó ÷î-
ëîâ³ê³â ä³àãíîñòóâàëè àáäîì³íàëüíå îæèð³ííÿ. Ðîç-
ðàõóíîê îñíîâíîãî îáì³íó ïðîâîäèâñÿ çà äîïîìî-
ãîþ ð³âíÿííÿ Õàðð³ñà-Áåíåäèêòà. ²ÌÒ ïàö³ºíò³â
îá÷èñëèëè çà äîïîìîãîþ ôîðìóëó Êåòëå. Âñ³ì ïà-
ö³ºíòàì äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ ïðîâåäåíèé
ãëþêîçîòîëåðàíòèé òåñò (ÃÒÒ) ç 75 ã ãëþêîçè òà îä-
íî÷àñíèì âèçíà÷åííÿì ³íñóë³íó íàòùå òà ÷åðåç 2
ãîä çà ñòàíäàðòíîþ ìåòîäèêîþ, ðåêîìåíäîâàíîþ
Àìåðèêàíñüêîþ ä³àáåòè÷íîþ àñîö³àö³ºþ (ADA,
2019) [29]. Ð³âåíü ³íñóë³íó âèçíà÷àëè ³ìóíîôåðìåí-
òíèì ìåòîäîì, âèêîðèñòîâóþ÷è íàá³ð ðåàãåíò³â
ô³ðìè «DRG Instruments GmbH» (Í³ìå÷÷èíà). Êîí-
öåíòðàö³þ òðèãë³öåðèä³â (ÒÃ) âèçíà÷àëè ôåðìåíòà-
òèâíèì ìåòîäîì íà á³îõ³ì³÷íîìó àíàë³çàòîð³
Humalayzer 2000 (Í³ìå÷÷èíà), âèêîðèñòîâóþ÷è
ñòàíäàðòí³ íàáîðè.

×åðåç 12 òèæí³â ë³êóâàííÿ âèâ÷àëè äèíàì³êó á³î-
õ³ì³÷íèõ (çíèæåííÿ àáî íîðìàë³çàö³¿ ð³âí³â ÀËÒ,
³íñóë³íó íàòùå òà ñòèìóëüîâàíîãî ³íñóë³íó ÷åðåç 2
ãîäèíè ï³ñëÿ ÃÒÒ, ÒÃ) ³ óëüòðàçâóêîâèõ (çìåíøåííÿ
ðîçì³ð³â ïå÷³íêè, ïîêðàùåííÿ åõîñòðóêòóðè, çìåí-
øåííÿ êîíòðîëüîâàíîãî ïàðàìåòðó çãàñàííÿ – ñòó-
ïåíÿ ñòåàòîçó) ïîêàçíèê³â, à òàêîæ àíòðîïîìåòðè÷-
íèõ äàíèõ (çìåíøåííÿ ²ÌÒ, â³ñöåðàëüíîãî æèðó).

Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðåçóëüòàò³â âè-
êîíóâàëè ç âèêîðèñòàííÿì ñòàíäàðòíîãî ïàêåòà
ïðîãðàì IBM SPSS Statistics Base v.22. Ïðîâåäåíî
ñòàòèñòè÷íèé àíàë³ç îòðèìàíèõ äàíèõ, áóëè çàñòî-
ñîâàí³ ìåòîäè íåïàðàìåòðè÷íî¿ òà ïàðàìåòðè÷íî¿
ñòàòèñòèêè. Ïîð³âíÿííÿ ðåçóëüòàò³â ñòàòèñòè÷íîãî
àíàë³çó ïðîâåäåíå ³ç çàñòîñóâàííÿì êðèòåð³þ Ñòüþ-
äåíòà, êðèòåð³þ Ìàííà-Ó¿òí³, ðàíãîâîãî äèñïåðñ³é-
íîãî àíàë³çó Êðàñêåëà-Óîëë³ñà. Äëÿ îö³íþâàííÿ
ì³ðè êîðåëÿö³éíîãî çâ’ÿçêó çàñòîñîâóâàâñÿ êî-
åô³ö³ºíò êîðåëÿö³¿ Ï³ðñîíà. Â³äêèäàííÿ íóëüîâî¿

ã³ïîòåçè ïðîâîäèëîñÿ ïðè ð³âí³ çíà÷óùîñò³ ð<0,05.
×àñòîòè ãåíîòèï³â ïåðåâ³ðÿëè íà â³äïîâ³äí³ñòü
ð³âíîâàç³ Õàðä³-Âàéíáåðãà çà äîïîìîãîþ êðèòåð³þ

  2. Ìåòîäîì á³íàðíî¿ ëîã³ñòè÷íî¿ ðåãðåñ³¿ îö³íþâà-
ëè ìóëüòèïë³êàòèâíó, äîì³íàíòíó, ðåöåñèâíó (êðè-
òåð³é   2) òà àäèòèâíó (êðèòåð³é Êîõðåéíà äëÿ
ë³í³éíèõ òðåíä³â) ìîäåë³ óñïàäêóâàííÿ. Ñòóï³íü
àñîö³àö³¿ ñòóïåíÿ ñòåàòîçó âèçíà÷àëè øëÿõîì ðîçðà-
õóíêó êîåô³ö³ºíòà â³äíîøåííÿ øàíñ³â (ÂØ) òà éîãî
äîâ³ð÷îãî ³íòåðâàëó (Ä²).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çà ðåçóëüòàòàìè ë³êóâàííÿ 93 õâîðèõ íà
ÍÀÆÕÏ ³ ÌÑ, ÷åðåç 12 òèæí³â ñïîñòåðåæåííÿ â
îáîõ ãðóïàõ ñïîñòåð³ãàëè êë³í³÷íå ïîêðàùåííÿ, ÿêå
ó ïàö³ºíò³â îáîõ ãðóï êîðåëþâàëî ç â³äïîâ³äíèìè
ïîêàçíèêàìè á³îõ³ì³÷íèõ, óëüòðàçâóêîâèõ, àíòðîïî-
ìåòðè÷íèõ äàíèõ (òàáë. 1). ßê âèäíî ç òàáëèö³ 1, ñå-
ðåäí³ çíà÷åííÿ äîñë³äæóâàíèõ ïîêàçíèê³â â îáîõ
ãðóïàõ äî ë³êóâàííÿ â³ðîã³äíî íå â³äð³çíÿëèñÿ (p
>0,05).

Â ãðóï³ ç ï³îãë³òàçîíîì ñïîñòåð³ãàëè â³ðîã³äíî
êðàùå çìåíøåííÿ ïîêàçíèê³â: êîíòðîëüîâàíîãî ïà-
ðàìåòðó çãàñàííÿ, çà ðåçóëüòàòàìè ÓÇ-ñòåàòîìåòð³¿,
²ÌÒ, â³ñöåðàëüíîãî æèðó, ÀËÒ, ÒÃ, ³íñóë³íó íàòùå
òà ÷åðåç 2 ãîäèíè ï³ñëÿ ÃÒÒ (p < 0,05). Â 1 ãðóï³ ïî-
êàçíèêè ñòåàòîçó ïå÷³íêè ìàëè ïðÿìîïðîïîðö³éíèé
çâ’ÿçîê ç ²ÌÒ (r=0,33), â³ñöåðàëüíîãî æèðó
(r=0,475), ÀËÒ (r=0,42), ÒÃ (r=0,48), ³íñóë³íó íàòùå
(r=0,38).

Îòæå, çà ðåçóëüòàòàìè ë³êóâàííÿ ïàö³ºíò³â ç
ÍÀÆÕÏ ³ ÌÑ ïðîòÿãîì 12 òèæí³â, ó ïàö³ºíò³â âè-
ÿâëåíî â³ðîã³äíî êðàùå çìåíøåííÿ ïîêàçíèê³â êîí-
òðîëüîâàíîãî ïàðàìåòðó çãàñàííÿ â 1 ãðóï³ (p <
0,05), ÿê³ çìåíøèëèñü ç 2,63 äÁ\ñì äî 2,08 äÁ\ñì
(p < 0,05), ùî äîäàòêîâî ïðèéìàëà ï³îãë³òàçîí
15 ìã\äîáó, ó ïîð³âíÿíí³ ç 2 ãðóïîþ – ç 2,46 äÁ\ñì
äî 2,18 äÁ\ñì (p < 0,05).

Çà íàøèìè äàíèìè, ðîçïîä³ë ãåíîòèïó â îáîõ ãðó-
ïàõ rs 1801282 ïîë³ìîðô³çìó ãåíà PPAR-   â³äïîâ³-
äàâ ð³âíîâàç³ Õàðä³-Âàéíáåðãà (p=0,92 ³ 0,9) (òàáë. 2).

Çã³äíî òàáëèö³ 2, ïîøèðåí³ñòü äàíîãî ïîë³-
ìîðô³çìó â óêðà¿íñüê³é ïîïóëÿö³¿: Pro\Pro – 85%,
Pro\Ala – 13%, Ala\Ala – 2% ó âñ³õ ðîçãëÿíóòèõ ìî-
äåëÿõ (ìóëüòèïë³êàòèâí³é, çàãàëüí³é, àäèòèâí³é, äî-
ì³íàíòí³é ³ ðåöåñèâí³é) îäíàêîâî çóñòð³÷àâñÿ ó
ïàö³ºíò³â îáîõ ãðóï.

Äèíàì³êà ïîêàçíèê³â ÓÇ-ñòåàòîìåòð³¿ òà ñòèìó-
ëüîâàíîãî ³íñóë³íó (÷åðåç 2 ãîäèíè ï³ñëÿ ÃÒÒ) çà-
ëåæíî â³ä íàÿâíîñò³ àëåë³ 12Ala ïîë³ìîðô³çìó ãåíà
PPAR-   äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ çîáðàæåíà
íà ðèñóíêàõ 1 ³ 2.

ßê âèäíî ç ðèñóíêà 1, â³äçíà÷àëîñÿ çíèæåííÿ
ïîêàçíèêà êîíòðîëüîâàíîãî ïàðàìåòðó çãàñàííÿ ïå-
÷³íêè êðàùå â 1 ãðóï³ ïðè íàÿâíîñò³ àëåë³ 12Ala
ïîë³ìîðô³çìó (p<0,05). Íà ðèñóíêàõ 1 ³ 2 ñïîñòåð³-
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ÌÅÒÀÁÎË²×ÍÈÌ ÑÈÍÄÐÎÌÎÌ ÇÀËÅÆÍÎ Â²Ä ÍÀßÂÍÎÑÒ² rs 1801282 (PRO12ALA) ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ PPAR-

ãàºìî, ùî ó ïàö³ºíò³â îáîõ ãðóï ÷åðåç 12 òèæí³â
ë³êóâàííÿ ïîêàçíèê êîíòðîëüîâàíîãî ïàðàìåòðó çãà-
ñàííÿ ìàº ïðÿìîïðîïîðö³éíèé çâ’ÿçîê ç³ çíèæåííÿì
ñòèìóëüîâàíîãî ³íñóë³íó (r=0,73) â 1 ãðóï³ òà
(r=0,48) â 2 ãðóï³.

Âèõîäÿ÷è ç äàíèõ, íàâåäåíèõ â òàáëèö³ 3, ó
ïàö³ºíò³â 1 ãðóïè âèÿâëåíà àñîö³àö³ÿ (p=0,03) íàÿâ-
íîñò³ àëåë³ 12Ala rs 1801282 ïîë³ìîðô³çìó ãåíà
PPAR-   ç³ çíèæåííÿì ïîêàçíèêà êîíòðîëüîâàíîãî

ïàðàìåòðó çãàñàííÿ, ÂØ=0,11 (95% Ä² 0,01–1,0) â
ðåöåñèâí³é ìîäåë³ óñïàäêóâàííÿ). Ó ïàö³ºíò³â 2 ãðó-
ïè íå âèÿâëåíî çâ’ÿçêó (p=0,59) çìåíøåííÿ ñòåàòîçó
ç íàÿâí³ñòþ àëåë³ 12Ala, ÂØ=0,6 (95% Ä² 0,1–3,3).
Îòæå, â³ðîã³äí³ñòü ð³çíèö³ çà êðèòåð³ºì   2 ó ÷àñòîò³
çìåíøåííÿ ñòóïåíÿ ñòåàòîçó, çàëåæíî â³ä íàÿâíîñò³
àëåë³ 12Ala, âèÿâëåíî â 1 ãðóï³ ïàö³ºíò³â, ùî äîäàò-
êîâî ïðèéìàëè ï³îãë³òàçîí. Åôåêòèâí³ñòü ï³îãë³òà-
çîíó â 1 ãðóï³, ïðè íàÿâíîñò³ àëåë³ 12Ala ïîë³ìîð-

Ïðèì³òêè: M – âèá³ðêîâå ñåðåäíº; SD – âèá³ðêîâå ñòàíäàðòíå â³äõèëåííÿ; p – äîñÿãíóòèé ð³âåíü â³ðîã³äíîñò³; * – p³çíèöÿ ì³æ ñåðåäí³ìè
ïîêàçíèêàìè â 1 òà 2 ãðóïàõ äî ë³êóâàííÿ íå áóëà ñòàòèñòè÷íî â³ðîã³äíîþ (ð>0,05); # – äëÿ àíàë³çó äèíàì³êè ïîêàçíèê³â åôåêòèâíîñò³ äëÿ
ïîð³âíÿííÿ âèêîðèñòàí³ êðèòåð³¿ Ñòüþòåíäà òà Êðàñêåëà-Óîëë³ñà äëÿ ïîâ’ÿçàíèõ âèá³ðîê, ïðè ïîð³âíÿíí³ ïîêàçíèê³â ó äâîõ ãðóïàõ (ó â³äïî-
â³äíèé ïåð³îä) – äëÿ íåçàëåæíèõ âèá³ðîê.

Òàáëèöÿ 1
Äèíàì³êà ïîêàçíèê³â åôåêòèâíîñò³ ë³êóâàííÿ õâîðèõ íà ÍÀÆÕÏ ç ñóïóòí³ì ÌÑ â 1 ³ 2 ãðóïàõ

Òàáëèöÿ 2
×àñòîòà îäíîíóêëåîòèäíîîãî rs 1801282 ïîë³ìîðô³çìó ãåíà PPAR-  (   2=0,061; p=0,806)

Ïðèì³òêà:    2 êðèòåð³é õ³-êâàäðàò Ï³ðñîíà ç ïîïðàâêîþ ªéòñà, p – äîñÿãíóòèé ð³âåíü â³ðîã³äíîñò³

 
Ðèñ. 1. Äèíàì³êà ïîêàçíèê³â ÓÇ-ñòåàòîìåòð³¿ äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ,

çàëåæíî â³ä íàÿâíîñò³ àëåë³ 12Ala ïîë³ìîðô³çìó ãåíà PPAR-  
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ô³çìó, ìîæå áóòè ïîÿñíåíà çì³íîþ àôô³ííîñò³ ðå-
öåïòîðà PPAR-   ó öèõ ïàö³ºíò³â ³ â ðåçóëüòàò³ êðà-
ùîþ òåðàïåâòè÷íîþ â³äïîâ³ääþ ïðè íàÿâíîñò³ ïîë³-
ìîðô³çìó, ÿêó â³äîáðàæàþòü ïîêàçíèêè çíèæåííÿ
³íñóë³íó ÷åðåç 2 ãîäèíè ÃÒÒ òà êîíòðîëüîâàíîãî
ïàðàìåòðó çãàñàííÿ. Àêòèâàö³ÿ ÐÐÀR-   ³íäóêóº åêñ-
ïðåñ³þ áàãàòüîõ ãåí³â ë³ïîãåíåçó òà ³íã³áóâàííÿ
ë³ïîë³çó. Ö³ åôåêòè âèêëèêàþòü çá³ëüøåííÿ ìàñè
ï³äøê³ðíîãî æèðó ³ çíèæåííÿ ïëàçìîâîãî ð³âíÿ ÆÊ,
ùî, â ñâîþ ÷åðãó, ï³äâèùóº ÷óòëèâ³ñòü òêàíèí äî
³íñóë³íó, ñïðèÿþ÷è çìåíøåííþ ñòåàòîçó ïå÷³íêè.
Ñõîæ³ äàí³ àñîö³àòèâíîãî âïëèâó àëåëþ 12Ala òà
êðàùèì êîíòðîëåì ãë³êåì³¿ îòðèìàí³ â äîñë³äæåíí³
ó ïàö³ºíò³â ç ÖÄ 2 òèïó ïðè ë³êóâàíí³ ï³îãë³òàçîíîì
[30]. Â íàøîìó äîñë³äæåíí³ º îáìåæåííÿ, ùî ñòîñó-
þòüñÿ ïîøèðåíîñò³ äàíîãî ïîë³ìîðô³çìó â ïîïó-
ëÿö³¿, ÷åðåç ùî íåâåëèêó âèá³ðêó ïàö³ºíò³â, íà ÿê³é
âñòàíîâëåíî àñîö³àö³þ íàÿâíîñò³ ïîë³ìîðô³çìó ç
åôåêòèâí³ñòþ ë³êóâàííÿ ï³îãë³òàçîíîì. Îòðèìàí³
ðåçóëüòàòè ïîòðåáóþòü ïîäàëüøîãî óòî÷íåííÿ íà
á³ëüø³é âèá³ðö³ õâîðèõ.

ÂÈÑÍÎÂÊÈ

Ó ïàö³ºíò³â ç ÍÀÆÕÏ òà ñóïóòí³ì ÌÑ äîäàòêî-
âå ïðèçíà÷åííÿ äî êîìïëåêñíî¿ ïðîãðàìè ñõóäíåí-
íÿ ï³îãë³òàçîíó (15 ìã/äîáó âïðîäîâæ 12 òèæí³â)
â³ðîã³äíî êðàùå çìåíøóº ñòóï³íü ñòåàòîçó ïå÷³íêè.

Ó õâîðèõ íà ÍÀÆÕÏ ó ïîºäíàíí³ ç ÌÑ ³ñíóº
àñîö³àö³ÿ íàÿâíîñò³ àëåë³ 12Ala ïîë³ìîðô³çìó ãåíà
PPAR-   ³ åôåêòèâíîñò³ ï³îãë³òàçîíó 15 ìã, ÂØ=0,11
(95% Ä² 0,01–1,0) ó ïîð³âíÿíí³ ç àëåëëþ 12Pro.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Ðåöåñèâíà ìîäåëü â³ðîã³äíîñò³ çìåíøåííÿ ñòóïåíÿ ñòåàòîçó ó ïàö³ºíò³â 1 ³ 2 ãðóï çàëåæíî

â³ä íàÿâíîñò³ rs 1801282 ïîë³ìîðô³çìó ãåíà PPAR-

Ðèñ. 2. Äèíàì³êà ïîêàçíèê³â ñòèìóëüîâàíîãî ³íñóë³íó äî ³ ÷åðåç 12 òèæí³â ë³êóâàííÿ
çàëåæíî â³ä íàÿâíîñò³ àëåë³ 12Ala ïîë³ìîðô³çìó ãåíà PPAR-  
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2ÃÓ «Èíñòèòóò ãåðîíòîëîãèè èìåíè Ä. Ô. ×åáîòàðåâà ÍÀÌÍ Óêðàèíû», Êèåâ, Óêðàèíà
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Àêòóàëüíîñòü. Íåàëêîãîëüíàÿ æèðîâàÿ áîëåçíü ïå÷åíè (ÍÀÆÁÏ) ÿâëÿåòñÿ íàèáîëåå ðàñïðîñòðàíåííûì õðîíè÷åñêèì
çàáîëåâàíèåì ïå÷åíè ñ îäíîé ñòîðîíû, à ñ äðóãîé – îñòàåòñÿ íåçàìå÷åííûì ñóùåñòâåííûì ôàêòîðîì ðèñêà ñåðäå÷íî-ñîñó-
äèñòûõ çàáîëåâàíèé. Òå÷åíèå ÍÀÆÕÏ ÷àñòî óñóãóáëÿåòñÿ ñîïóòñòâóþùèì ìåòàáîëè÷åñêèì ñèíäðîìîì (ÌÑ). Ñóùåñòâóþ-
ùåå ìåäèêàìåíòîçíîå ëå÷åíèå ÍÀÆÕÏ èìååò íåäîñòàòêè â åãî ýôôåêòèâíîñòè è îðèåíòèðîâàííîñòè íà íåàëêîãîëüíûé ñòå-
àòîãåïàòèò (ÍÀÑÃ). Ó÷èòûâàÿ îòñóòñòâèå ýôôåêòèâíîãî ìåäèêàìåíòîçíîãî ëå÷åíèÿ, çàðåãèñòðèðîâàííîãî äëÿ ÍÀÑÃ, –
îïòèìèçàöèÿ ëå÷åíèÿ ÍÀÆÁÏ ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé. Ïèîãëèòàçîí (àãîíèñò PPAR-  ) – èíñóëèíñåíñèòàéçåð, ðåêîìåí-
äîâàí äëÿ ëå÷åíèÿ ÍÀÑÃ ïîñëå áèîïñèè ïå÷åíè. Íåäîñòàòî÷íàÿ ýôôåêòèâíîñòü ïèîãëèòàçîíà âåðîÿòíî îáóñëîâëåíà  ïëåè-
îòðîïíûì äåéñòâèåì ãåíà PPAR-  . Ñðåäè ìóòàöèé ãåíà PPAR-   íàèáîëåå ðàñïðîñòðàíåííûì ÿâëÿåòñÿ Pro12Ala ïîëèìîð-
ôèçì. Ãåí PPAR-   ÿâëÿåòñÿ ÿäåðíûì ïðîòåèíîì ðåãóëÿöèè òðàíñêðèïöèè, âëèÿåò íà äèôôåðåíöèàöèþ àäèïîöèòîâ,
ìåòàáîëèçì æèðíûõ êèñëîò è ÷óâñòâèòåëüíîñòü ê èíñóëèíó. Èññëåäîâàíèÿ â Óêðàèíå ïî ýôôåêòèâíîñòè ïèîãëèòàçîíà â ëå-
÷åíèè ÍÀÆÁÏ â ñî÷åòàíèè ñ ÌÑ â çàâèñèìîñòè îò íàëè÷èÿ rs 1801282 (Pro12Ala) ïîëèìîðôèçìà ãåíà PPAR-  , ðàíåå íå ïðî-
âîäèëèñü.

Öåëü: èçó÷èòü ýôôåêòèâíîñòü ëå÷åíèÿ ïèîãëèòàçîíîì ó áîëüíûõ ÍÀÆÁÏ ñ ñîïóòñòâóþùèì ÌÑ â çàâèñèìîñòè îò íàëè-
÷èÿ rs 1801282 (Pro12Ala) ïîëèìîðôèçìà ãåíà PPAR-  .

Ìàòåðèàëû òà ìåòîäû. Â êëèíèêî-ãåíåòè÷åñêîì ñ âìåøàòåëüñòâîì èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 93 ïàöèåíòîâ ñ
ÍÀÆÕÏ è ñîïóòñòâóþùèì ÌÑ. Ìåòîäîì ðàíäîìèçàöèè ïàöèåíòîâ áûëè ðàçäåëåíû íà äâå ãðóïïû, ñîïîñòàâèìûå ïî âîçðà-
ñòó, ïîëó è èíäåêñîì ìàññû òåëà. Âñåì ïàöèåíòàì áûëà ïðåäëîæåíà êîìïëåêñíàÿ ïðîãðàììà ïîõóäåíèÿ (ÊÏÏ), ñîñòîÿâøàÿ
èç 12-íåäåëüíîãî íàáëþäåíèÿ çà ïàöèåíòîì. ÊÏÐ âêëþ÷àëà ìîäèôèêàöèþ îáðàçà æèçíè: óìåíüøåíèå ðàöèîíà ïèòàíèÿ íà
500 êêàë îò ôèçèîëîãè÷åñêèõ ñóòî÷íûõ çàòðàò ýíåðãèè è åãî ôèçè÷åñêóþ àêòèâíîñòü 150-200 ìèí â íåäåëþ, ïðè âèçèòàõ äî-
ïîëíèòåëüíî îáñóæäàëèñü ïðîáëåìû ïðèâåðæåííîñòè ðåêîìåíäàöèÿì. Ïàöèåíòû ïåðâîé ãðóïïû ïðèäåðæèâàëèñü ÊÏÏ è
ïðèíèìàëè ïèîãëèòàçîí 15 ìã \ ñóòêè. Ïàöèåíòû âòîðîé ãðóïïû ïðèäåðæèâàëèñü òîëüêî ÊÏÏ. Â öåëîì ïðîãðàììà ñîñòîÿëà
èç 5 âèçèòîâ â òå÷åíèå 12 íåäåëü. Âñåì ïàöèåíòàì ïðîâåäåíî ìîëåêóëÿðíî-ãåíåòè÷åñêîå èññëåäîâàíèå ïîëèìîðôèçìà rs
1801282 (Pro12Ala) ãåíà PPAR-  , à òàêæå àíòðîïîìåòðè÷åñêèå îáìåðû, ëàáîðàòîðíîå è èíñòðóìåíòàëüíîå îáñëåäîâàíèå (ÓÇ-
ñòåàòîìåòðèÿ) äî è ÷åðåç 12 íåäåëü ëå÷åíèÿ.

Ðåçóëüòàòû. Â ðåçóëüòàòå ñðàâíèòåëüíîãî àíàëèçà âûÿâëåíî, ÷òî ïàöèåíòû ñ ÍÀÆÁÏ è ÌÑ èç 1 ãðóïïû, êîòîðûå ïðè-
äåðæèâàëèñü ÊÏÏ è ïðèíèìàëè ïèîãëèòàçîí â ñóòî÷íîé äîçå 15 ìã, èìåëè äîñòîâåðíîå óìåíüøåíèå ïîêàçàòåëåé ïàðàìåòðà
êîíòðîëèðîâàííîãî çàòóõàíèÿ ïðè ÓÇ-ñòåàòîìåòðèè (p <0,05) ïî ñðàâíåíèþ ñ ïàöèåíòàìè 2 ãðóïïû, ïðèäåðæèâàëèñü òîëüêî
ÊÏÏ. Â 1 ãðóïïå ïîêàçàòåëè ñòåïåíè ñòåàòîçà ïå÷åíè èìåëè ïðÿìî ïðîïîðöèîíàëüíóþ ñâÿçü ñ ÈÌÒ (r = 0,33), âèñöåðàëüíî-
ãî æèðà (r = 0,475), ÀËÒ (r = 0,42), ÒÃ (r = 0,48), èíñóëèíà íàòîùàê (r = 0,38). Ðàñïðîñòðàíåííîñòü ìèíîðíîé àëëåëè 12Ala
ïîëèìîðôèçìà rs 1801282 ãåíà PPAR-   ó áîëüíûõ ÍÀÆÁÏ â ñî÷åòàíèè ñ ÌÑ ñîñòàâëÿåò 15%. Ó ïàöèåíòîâ 1 ãðóïïû âûÿâ-
ëåíà  àññîöèàöèÿ (p = 0,03) íàëè÷èÿ àëëåëÿ 12Ala rs 1801282 ïîëèìîðôèçìà ãåíà PPAR-   ñ óìåíüøåíèåì ïîêàçàòåëÿ êîíò-
ðîëèðîâàííîãî ïàðàìåòðà çàòóõàíèÿ, ÎØ = 0,11 (95% Ä² 0,01–1,0) â ðåöåñèâíîé ìîäåëè íàñëåäîâàíèÿ). Ó ïàöèåíòîâ 2 ãðóï-
ïû íå âûÿâëåíî ñâÿçè (p = 0,59) óìåíüøåíèå ñòåïåíè ñòåàòîçà ñ íàëè÷èåì àëëåëÿ 12Ala, ÎØ = 0,6 (95% Ä² 0,1–3,3).

Âûâîäû. Ó ïàöèåíòîâ ñ ÍÀÆÁÏ è ñîïóòñòâóþùèì ÌÑ äîïîëíèòåëüíîå íàçíà÷åíèÿ â ÊÏÏ ïèîãëèòàçîíà (15 ìã / ñóò â
òå÷åíèå 12 íåäåëü) äîñòîâåðíî óìåíüøàåò ñòåàòîç. Ó áîëüíûõ ÍÀÆÁÏ â ñî÷åòàíèè ñ ÌÑ ñóùåñòâóåò àññîöèàöèÿ íàëè÷èè
àëëåëÿ 12Ala ïîëèìîðôèçìà ãåíà PPAR-   è ýôôåêòèâíîñòè ïèîãëèòàçîíà 15 ìã, ÎØ = 0,11 (95% Ä² 0,01–1,0) ïî ñðàâíåíèþ
ñ àëëåëè 12Pro.

Êëþ÷åâûå ñëîâà: ÍÀÆÁÏ, ÌÑ, ÓÇ-ñòåàòîìåòðèÿ, ïàðàìåòð êîíòðîëèðîâàííîãî çàòóõàíèÿ (ÑÀÐ), rs 1801282 (Pro12Ala)
ïîëèìîðôèçì ãåíà PPAR-  , ïèîãëèòàçîí.
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Relevance. Non-alcoholic fatty liver disease (NAFLD) is the most common chronic liver disease on the one hand, and on the

other, remains an unnoticed significant risk factor for cardiovascular disease. The course of NAFLD is often exacerbated by
concomitant metabolic syndrome (MS). Existing medication for NAFLD has shortcomings in its efficacy and focus on non-alcoholic
steatohepatitis (NASH). Given the lack of effective medication registered for NASH, optimizing NAFLD treatment is an urgent task.
Pioglitazone (PPAR-   agonist) is an insulin sensitizer recommended for the treatment of NASH after liver biopsy. The lack of
efficiency of pioglitazone is probably due to the pleiotropic effect of PPAR-   gene. The most common among the mutations in PPAR-  
gene is Pro12Ala polymorphism. The PPAR-   gene is a nuclear transcriptional regulation protein that affects adipocyte differentiation,
fatty acid metabolism, and insulin sensitivity. Studies in Ukraine regarding the efficacy of pioglitazone in the treatment of NAFLD
in combination with MS, depending on presence rs 1801282 (Pro12Ala) polymorphism in PPAR-ã gene, have not been performed
previously.

Objective – to study the effectiveness of treatment with pioglitazone in patients with NAFLD and MS, depending on presence rs
1801282 (Pro12Ala) polymorphism in gene PPAR-  .

Materials that methods. 93 patients with NAFLD and concomitant MS participated in the clinical-genetic intervention study. The
randomization method of patients was divided into two groups, comparable in age, sex, and body mass index. All patients were
offered a comprehensive weight loss program consisting of a 12-week follow-up. The comprehensive weight loss program included
lifestyle modification: a reduction in diet of 500 kcal from the physiological daily energy expenditure and its physical activity for 150–
200 min per week, the problems of adherence to recommendations were additionally discussed during the visits. The patients of the
first group adhered to the comprehensive weight loss program and received pioglitazone 15 mg / day. Patients in the second group
adhered only to comprehensive weight loss program. Overall, the program consisted of 5 visits over a 12-week period. All patients
underwent a molecular genetic study of detecting rs 1801282 (Pro12Ala) polymorphism in PPAR-   gene, as well as anthropometric
measurements, laboratory and instrumental examinations (Ultrasound steatometry) before and after 12 weeks of treatment.

Results. Comparative analysis revealed that patients with NAFLD and MS in group 1 who adhered to comprehensive weight loss
program and received pioglitazone at a daily dose of 15 mg had a more significant decrease in controlled attenuation parameter
(p <0.05) compared with patients in group 2, which only the comprehensive weight loss program complied. In group 1, liver steatosis
rates had a direct correlation with BMI (r = 0.33), visceral fat (r = 0.475), ALT (r = 0.42), TG (r = 0.48), fasting insulin (r = 0.38).
The prevalence of minor allele 12Ala rs 1801282 polymorphism in PPAR-   gene in patients with NAFLD in combination with MS
is 15%. Group 1 patients showed an association (p = 0.03) of the presence of 12Ala rs 1801282 allele in PPAR-   gene polymorphism
with a decrease of controlled attenuation parameter score, OR = 0,11 (95% Ä² 0,01–1,0) in the recessive model of inheritance. Pa-
tients in Group 2 found no association (p = 0.59) in the reduction of steatosis score with the presence of 12Ala allele, OR = 0,6 (95% Ä²
0,1–3,3).

Conclusions. In patients with NAFLD and concomitant MS, additional prescribing to the comprehensive weight loss program of
pioglitazone (15 mg / day for 12 weeks) is likely to reduce steatosis. In patients with NAFLD in combination with MS, there is an
association of the presence of 12Ala allele in PPAR-   gene polymorphism and the effectiveness of pioglitazone 15 mg, OR = 0,11
(95% Ä² 0,01–1,0) compared to 12Pro allele.
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polymorphism in gene PPAR-  , pioglitazone.




