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Íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè

(ÍÀÆÕÏ) º ñêëàäíèì ìåòàáîë³÷íèì çàõâî-
ðþâàííÿì, äëÿ ÿêîãî ïðèòàìàííà ãëèáèííà
âçàºìîä³ÿ ì³æ ãåíåòè÷íèìè ÷èííèêàìè é ôàê-
òîðàìè çîâí³øíüîãî ñåðåäîâèùà [1]. Ôîðìó-
âàííÿ ÍÀÆÕÏ õàðàêòåðèçóºòüñÿ íàäëèøêî-
âèì íàêîïè÷åííÿì æèðó â ïå÷³íö³ á³ëüø í³æ
5 %, çà äàíèìè ã³ñòîëîã³÷íîãî äîñë³äæåííÿ
àáî â³çóàë³çóþ÷èõ ìåòîä³â äîñë³äæåííÿ, òà ìàº
òåíäåíö³þ äî ïðîãðåñóâàííÿ â³ä äîáðîÿê³ñíî-
ãî ñòåàòîçó äî íåàëêîãîëüíîãî ñòåàòîãåïàòè-
òó (ÍÀÑÃ), ô³áðîçó, öèðîçó òà ãåïàòîöåëþëÿð-
íî¿ êàðöèíîìè (ÃÖÊ) [2, 3]. Îñòàíí³ìè ðîêà-
ìè ÍÀÆÕÏ çàéíÿëà ïðîâ³äíó ïîçèö³þ ñåðåä
íàéá³ëüø ïîøèðåíèõ çàõâîðþâàíü ïå÷³íêè, ÿêà
â çàãàëüí³é ïîïóëÿö³¿ ä³àãíîñòóºòüñÿ â³ä 10 äî
40 %, à ñåðåä õâîðèõ ³ç ñóïóòí³ì îæèð³ííÿì
äîñÿãàº 80 % [4, 5].

Çíà÷óù³ñòü ÍÀÆÕÏ çóìîâëåíà âàæëèâè-
ìè ñîö³àëüíèìè é åêîíîì³÷íèìè íàñë³äêàìè
äàíî¿ íîçîëîã³¿ [6]. Ó ÑØÀ ÍÀÆÕÏ ñïîñòå-
ð³ãàºòüñÿ ó á³ëüø í³æ 64 ìëí ëþäåé ³ç ùîð³÷-
íèìè ïðÿìèìè ìåäè÷íèìè âèòðàòàìè áëèçü-
êî 103 ìëðä äîëàð³â (1613 äîëàð³â ÑØÀ íà
ïàö³ºíòà). Ó êðà¿íàõ ªâðîïè (Í³ìå÷÷èíà,
Ôðàíö³ÿ, ²òàë³ÿ òà Âåëèêà Áðèòàí³ÿ) íàë³÷óºòü-
ñÿ äî 52 ìëí îñ³á ³ç ÍÀÆÕÏ, íà ìåäè÷íå îá-
ñëóãîâóâàííÿ ÿêèõ ùîð³÷íî âèä³ëÿºòüñÿ ïðè-
áëèçíî 35 ìëðä ºâðî (â³ä 354 äî 1163 ºâðî íà
ïàö³ºíòà) [6]. Íàéâèùèé ð³âåíü ô³íàíñóâàííÿ
îõîðîíè çäîðîâ’ÿ ñïîñòåð³ãàºòüñÿ â ãðóï³ ïà-
ö³ºíò³â ó â³ö³ 45–65 ðîê³â, ùî ñóòòºâî çá³ëü-
øóºòüñÿ ïðè äîäàâàíí³ âèòðàò íà ñîö³àëüí³
ïîòðåáè [6].

Êð³ì òîãî, çà ðåçóëüòàòàìè âåëèêîãî
øâåäñüêîãî ðåòðîñïåêòèâíîãî äîñë³äæåííÿ, ó
ÿêîìó áðàëè ó÷àñòü ïàö³ºíòè ç ã³ñòîëîã³÷íî
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ï³äòâåðäæåíîþ ÍÀÆÕÏ, îòðèìàíî óÿâëåííÿ
ïðî äîâãîñòðîêîâèé ïðîãíîç ³ íàñë³äêè äàíîãî
çàõâîðþâàííÿ ç ïåð³îäîì ñïîñòåðåæåííÿ äî
40 ðîê³â [7]. Áóëî ïðîäåìîíñòðîâàíî, ùî ïà-
ö³ºíòè ç ÍÀÆÕÏ ìàëè ï³äâèùåíèé ðèçèê çà-
õâîðþâàíîñò³ ³ ñìåðòíîñò³ âíàñë³äîê ïàòîëîã³¿
ïå÷³íêè (ó 12 % ïàö³ºíò³â ñïîñòåð³ãàâñÿ ðîç-
âèòîê êîìïåíñîâàíîãî àáî äåêîìïåíñîâàíîãî
öèðîçó ïå÷³íêè, ïå÷³íêîâî¿ íåäîñòàòíîñò³ òà
ÃÖÊ) [7].

Çà äàíèìè ñòàòèñòè÷íèõ äîñë³äæåíü,
ÍÀÆÕÏ º îäíèì ç åò³îëîã³÷íèõ ÷èííèê³â ÃÖÊ,
ÿêà çàéìàº øîñòå ì³ñöå ñåðåä îíêîëîã³÷íèõ
çàõâîðþâàíü ó ñâ³ò³. Ôàêòîðîì ðîçâèòêó ÃÖÊ
º öèðîç ïå÷³íêè, îäíàê îñòàíí³ äàí³ ñâ³ä÷àòü
ïðî òå, ùî ÃÖÊ ìîæå ðîçâèâàòèñü ³ íà òë³
ÍÀÆÕÏ, íå àñîö³éîâàíî¿ ç öèðîçîì, ³ ò³ñíî
ïîâ’ÿçàíà ç íàÿâí³ñòþ ìåòàáîë³÷íîãî ñèíäðî-
ìó [8]. Ãåïàòîöåëþëÿðíà êàðöèíîìà, àñîö³éî-
âàíà ç ÍÀÆÕÏ / ÍÀÑÃ, ìàº îñîáëèâîñò³ ïå-
ðåá³ãó: ¿¿ ÷àñò³ø çà âñå ä³àãíîñòóþòü ó îñ³á
ïîõèëîãî â³êó òà íà ï³çí³õ ñòàä³ÿõ çàõâîðþâàí-
íÿ ïå÷³íêè; ¿¿ ïåðåá³ã ìåíø àãðåñèâíèé, í³æ
ïåðåá³ã ÃÖÊ, ÿêà ñïîñòåð³ãàºòüñÿ íà òë³ óðà-
æåííÿ â³ðóñàìè ãåïàòèò³â, ùî çãîäîì ïðèçâî-
äèòü äî ÷àñòèõ ïîìèëîê íà åòàï³ ñêðèí³íãó òà
ïðè ðàíí³é ä³àãíîñòèö³ [9]. Óðàõîâóþ÷è ïî-
ñò³éíå çðîñòàííÿ ïîêàçíèê³â ïîøèðåíîñò³ îæè-
ð³ííÿ, öóêðîâîãî ä³àáåòó 2-ãî òèïó òà ìåòàáî-
ë³÷íîãî ñèíäðîìó ïî âñüîìó ñâ³ò³, âêëþ÷íî ç³
ÑØÀ òà ªâðîïîþ, íà äóìêó åêñïåðò³â ÍÀÆÕÏ
/ ÍÀÑÃ çàéìå ë³äèðóþ÷å ì³ñöå ñåðåä ïðè÷èí
ÃÖÊ. Ñüîãîäí³ ÍÀÆÕÏ / ÍÀÑÃ º äðóãèì çà
÷àñòîòîþ ïîêàçàííÿì äî òðàíñïëàíòàö³¿ ïå-
÷³íêè â ÑØA, ê³ëüê³ñòü ïàö³ºíò³â ³ç ÍÀÆÕÏ /
ÍÀÑÃ, ÿê³ çíàõîäÿòüñÿ â ñïèñêó î÷³êóâàííÿ
òðàíñïëàíòàö³¿, ³ç 2004 ïî 2013 ð³ê çá³ëüøèëàñü
íà 170 %. Òàêèì ÷èíîì, ó íàéáëèæ÷îìó ìàé-
áóòíüîìó çàõâîðþâàííÿ ïå÷³íêè íà òåðì³-
íàëüí³é ñòàä³¿, çóìîâëåí³ ÍÀÆÕÏ / ÍÀÑÃ,
ñòàíóòü íàéá³ëüø ïîøèðåíèìè ïðè÷èíàìè äëÿ
ïðîâåäåííÿ òðàíñïëàíòàö³¿ [10]. ², ùî íàéâàæ-
ëèâ³øå, ó çâ’ÿçêó ç³ çðîñòàííÿì çàõâîðþâà-
íîñò³ íà îæèð³ííÿ, ìåòàáîë³÷íèé ñèíäðîì òà
ÍÀÆÕÏ ñë³ä î÷³êóâàòè âåëèêó ê³ëüê³ñòü õâî-
ðèõ íà æèðîâó äèñòðîô³þ ïå÷³íêè ñåðåä äî-
íîð³â ³ ìåíøó äîñòóïí³ñòü âèñîêîÿê³ñíèõ
îðãàí³â, ïîòåíö³éíî ïðèäàòíèõ äëÿ òðàíñïëàí-
òàö³¿ ïå÷³íêè. Îòæå, ÍÀÆÕÏ âïëèâàº ÿê íà
çàãàëüíó çàõâîðþâàí³ñòü ³ ñìåðòí³ñòü, òàê ³
íà çàõâîðþâàí³ñòü, çóìîâëåíó îêðåìèìè ôàê-
òîðàìè: ñåðöåâî-ñóäèííîþ ïàòîëîã³ºþ é öóê-

ðîâèì ä³àáåòîì 2-ãî òèïó, çàõâîðþâàííÿìè
ïå÷³íêè, çîêðåìà íà ¿õí³õ òåðì³íàëüíèõ ñòàä³ÿõ.
Äàíèé ôàêò ï³äâèùóº ïîòðåáó â òðàíñïëàí-
òàö³¿, ïðè öüîìó çíèæóþ÷è ìîæëèâîñò³ îòðè-
ìàííÿ çäîðîâîãî ìàòåð³àëó [9].

Íåçâàæàþ÷è íà âåëèêó ê³ëüê³ñòü äîñë³ä-
æåíü, ïðèñâÿ÷åíèõ âèçíà÷åííþ ìåõàí³çì³â
ðîçâèòêó æèðîâî¿ äèñòðîô³¿ ïå÷³íêè òà ¿¿ ïðî-
ãðåñóâàííþ, îñòàòî÷í³ ïàòîãåíåòè÷í³ ëàíêè
ÍÀÆÕÏ çàëèøàþòüñÿ íåâèçíà÷åíèìè òà íà
äîäàòîê äî â³äîìî¿ òåîð³¿ «ìíîæèííèõ óäàð³â»
ïîðóøåííÿ ì³êðîáíîãî âì³ñòó êèøå÷íèêà òà-
êîæ ðîçãëÿäàþòü ÿê ìåõàí³çì, ùî ñïðè÷èíþº
ðîçâèòîê ÍÀÆÕÏ [11, 12]. Òàêèì ÷èíîì, ôîð-
ìóâàííÿ ÍÀÆÕÏ â³äáóâàºòüñÿ âíàñë³äîê
ñêëàäíî¿ âçàºìîä³¿ ì³æ ÷èííèêàìè ãåíåòè÷íî¿
ñõèëüíîñò³, ôàêòîðàìè íàâêîëèøíüîãî ñåðå-
äîâèùà, ðåçèñòåíòí³ñòþ äî ³íñóë³íó òà çì³íà-
ìè â êèøêîâ³é ì³êðîá³îò³ [13]. Âçàºìîä³ÿ öèõ
ôàêòîð³â ïðèçâîäèòü äî ïîðóøåíü ìåòàáîë³ç-
ìó ë³ï³ä³â ³ íàäëèøêîâîãî íàêîïè÷åííÿ ë³ï³ä³â
ó ãåïàòîöèòàõ – ðîçâèòêó æèðîâî¿ äèñòðîô³¿
ïå÷³íêè. Êð³ì òîãî, êèøå÷íà ì³êðîá³îòà áåðå
ó÷àñòü ó ðåãóëþâàíí³ áàëàíñó ì³æ ïðî- àáî
ïðîòèçàïàëüíèìè ñèãíàëàìè, òèì ñàìèì ìî-
äóëþþ÷è ïðîöåñè çàïàëåííÿ, ÿê³ ìîæóòü ïðè-
çâåñòè äî ïðîãðåñóâàííÿ æèðîâî¿ äèñòðîô³¿
ïå÷³íêè é ðîçâèòêó ÍÀÑÃ.

Òàêèì ÷èíîì, çàëèøàºòüñÿ íàãàëüíà ïî-
òðåáà â ïîâíîìó ãëèáèííîìó é êîìïëåêñíîìó
ðîçóì³íí³ ïàòîãåíåòè÷íèõ ìåõàí³çì³â ðîçâèò-
êó òà ïðîãðåñóâàíí³ ÍÀÆÕÏ, çîêðåìà ðîë³
êèøêîâî¿ ì³êðîá³îòè â ¿õí³é ðåàë³çàö³¿, ùî ìîæå
ñïðèÿòè âäîñêîíàëåííþ ä³àãíîñòè÷íèõ ìå-
òîä³â, ñòðàòèô³êàö³¿ ïàö³ºíò³â òà ³äåíòèô³êàö³¿
íîâèõ òåðàïåâòè÷íèõ ö³ëåé.

ßê â³äîìî, ì³êðîîðãàí³çìè, ùî êîëîí³çóþòü
êèøå÷íèê, áåðóòü àêòèâíó ó÷àñòü ó ïåðåòðàâ-
ëþâàíí³ ¿æ³ ³ ñïðèÿþòü àáñîðáö³¿ ïîæèâíèõ
ðå÷îâèí äî êðîâîîá³ãó [14], âçàºìîä³¿ ç ³ìóí-
íîþ ñèñòåìîþ ñëèçîâî¿ îáîëîíêè, ðîçï³çíàâàí-
íþ àíòèãåí³â, ðåêðóòèíãó, ïðîë³ôåðàö³¿ òà ôóíê-
ö³îíóâàííþ êë³òèí-åôåêòîð³â ³ ìîæóòü âïëè-
âàòè íà îðãàí³çì ãîñïîäàðÿ íàâ³òü íà â³ääà-
ëåíèõ ä³ëÿíêàõ çà äîïîìîãîþ ìîäóëÿö³¿ ì³ãðó-
þ÷èõ ³ìóííèõ êë³òèí ³ ÷åðåç ìåòàáîë³òè, ùî
íàäõîäÿòü ³ç êèøå÷íèêà äî ñèñòåìíî¿ öèðêó-
ëÿö³¿, äå âîíè ìîæóòü âïëèâàòè íà ³íø³ òêàíè-
íè. Áàêòåð³àëüí³ êîìïîíåíòè é ìåòàáîë³òè, ÿê³
ïåðåòèíàþòü åï³òåë³àëüíèé áàð’ºð, ïîòðàïëÿ-
þòü äî êðîâîîá³ãó ³ ìîæóòü ìàòè ñèñòåìíèé
á³îàêòèâíèé åôåêò.
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Äàíèé ôàêò áóëî ïðîäåìîíñòðîâàíî íà
ïðèêëàä³ ìåòàáîë³çìó L-êàðí³òèíó, ùî ì³ñòèòü-
ñÿ â ÷åðâîíîìó ì’ÿñ³, êèøêîâèìè ì³êðîîðãà-
í³çìàìè é ïå÷³íêîþ äî òðèìåòèëàì³í-N-îêñè-
äó (TMAO), ÿêèé ç³ ñâîãî áîêó ñïðè÷èíþº
ðîçâèòîê àòåðîñêëåðîçó. ßê ïðîäåìîíñòðóâàëè
ðåçóëüòàòè äîñë³äæåííÿ R.A. Koeth, ñêëàä
êèøêîâî¿ ì³êðîá³îòè âåãåòàð³àíö³â ³ âåãàíö³â
çóìîâëþº á³ëüø íèçüêèé ñèíòåç ÒÌÀÎ, í³æ
òàêèé âñå¿äíèõ îñ³á, ðàö³îí ÿêèõ ì³ñòèâ â³äïî-
â³äíó ê³ëüê³ñòü L-êàðí³òèíó [15]. Òàêèì ÷èíîì,
ÿê ³ ó âèïàäêó ç ÒÌÀÎ, îñîáëèâîñò³ ê³ëüê³ñíî-
ãî òà ÿê³ñíîãî ñêëàäó êèøêîâî¿ ì³êðîá³îòè
ìîæóòü çóìîâëþâàòè çì³íè ðåàë³çàö³¿ ñèãíàëü-
íèõ øëÿõ³â îðãàí³çìó ãîñïîäàðÿ çà äîïîìî-
ãîþ ì³êðîáíèõ ìåòàáîë³ò³â ÷åðåç çì³íè êîí-
öåíòðàö³¿ òà ñêëàäó áàêòåð³àëüíèõ ìîëåêóë, ùî
³äåíòèô³êóþòü ðåöåïòîðè ðîçï³çíàâàííÿ, çì³íè
â ÷èñåëüíîñò³ òà ñêëàä³ ïóëà àíòèãåí³â, äî-
ñòóïíîãî äëÿ ôóíêö³îíóâàííÿ ³ìóííî¿ ñèñòå-
ìè, à òàêîæ ÷åðåç çì³íè êîíöåíòðàö³¿ ³ ñêëàäó
áàêòåð³àëüíèõ ìåòàáîë³ò³â, ùî ñèñòåìíî íàä-
õîäÿòü äî îðãàí³çìó ãîñïîäàðÿ [16, 17].

Íàéá³ëüø âèðàæåíèé åôåêò äàíèõ ìîëå-
êóë, ÿê³ íàäõîäÿòü äî êðîâîîá³ãó òà çîêðåìà â
ïîðòàëüíèé êðîâîò³ê, ðåàë³çóºòüñÿ â ïå÷³íö³,
îñê³ëüêè â³í º ïåðøèì îðãàíîì ìåòàáîë³çìó
äàíèõ ðå÷îâèí.

Âèçíà÷åííþ ðîë³ êèøêîâî¿ ì³êðîá³îòè â
ðîçâèòêó ³ ïðîãðåñóâàíí³ ÍÀÆÕÏ ïðèñâÿ÷å-
íî áàãàòî äîñë³äæåíü ³ íàâ³òü åêñïåðèìåí-
òàëüí³ ìîäåë³. Çîêðåìà, òðàíñïëàíòàö³ÿ ôå-
êàëüíîãî âì³ñòó â³ä ìèøåé, ó ÿêèõ åêñïåðè-
ìåíòàëüíî áóëî ñôîðìîâàíî ã³ïåðãë³êåì³þ
íàòùå òà ã³ïåð³íñóë³íåì³þ, çäîðîâèì òâàðè-
íàì ïðèçâåëà äî ðîçâèòêó â ìèøåé-ðåöèï³ºíò³â
ÍÀÆÕÏ [11]. Çà âèêîðèñòàííÿ ïðîôàéë³íãó
16S ðÄÍÊ ôåêàë³é ìèøåé ç åêñïåðèìåíòàëü-
íî ³íäóêîâàíîþ ÍÀÆÕÏ ó ïîð³âíÿíí³ ç êîíò-
ðîëåì âèÿâëåíî ïåðåâàæàííÿ áàêòåð³é
Lachnospiraceae bacterium 609 òà Barnesiella
intestini hominis, òîä³ ÿê ê³ëüê³ñòü Bacteroides
vulgatus áóëà çíèæåíîþ [11]. Òàêîæ ó êîðåëÿ-
ö³éíîìó àíàë³ç³ àñîö³éîâàíèõ ³ç ÍÀÆÕÏ ïà-
ðàìåòð³â, çîêðåìà ã³ñòîëîã³÷íèõ îçíàê, ³ç
ê³ëüê³ñíèì ñêëàäîì êèøêîâî¿ ì³êðîá³îòè âñòà-
íîâëåíî çâ’ÿçîê ì³æ Lactobacillus gasseri òà
Lactobacillus taiwanensis ³ç ïëîùåþ ë³ï³äíèõ
êðàïåëü ó ïå÷³íö³ [11].

Ó ëþäåé ïðî çâ’ÿçîê ì³æ ôîðìóâàííÿì
ÍÀÆÕÏ òà ïîðóøåííÿì ñêëàäó êèøêîâî¿
ì³êðîá³îòè ñâ³ä÷èòü çá³ëüøåííÿ ïîøèðåíîñò³

ñèíäðîìó íàäì³ðíîãî áàêòåð³àëüíîãî ðîñòó â
ïàö³ºíò³â ³ç ÍÀÆÕÏ [18]. Êð³ì òîãî, áóëî âè-
ñëîâëåíî ïðèïóùåííÿ, ùî çì³íè ì³êðîáíîãî
ñêëàäó êèøêîâîãî âì³ñòó ó õâîðèõ íà ÍÀÆÕÏ
ìîæóòü áóòè àñîö³éîâàíèìè ç ð³çíèìè ñòàä³ÿ-
ìè çàõâîðþâàííÿ. Íàñïðàâä³, ñêëàä êèøêîâî¿
ì³êðîá³îòè â ïàö³ºíò³â ³ç ÍÀÑÃ â³äð³çíÿºòüñÿ
â³ä òàêîãî ó õâîðèõ íà äîáðîÿê³ñíèé ñòåàòîç
àáî ç ðîçâèòêîì ÃÖÊ: ó õâîðèõ íà ÍÀÑÃ
çìåíøóºòüñÿ ê³ëüê³ñòü Bacteroidetes [19]. Ö³
äàí³ ñóïåðå÷àòü ðåçóëüòàòàì á³ëüø ï³çíüîãî
äîñë³äæåííÿ, ó ÿêîìó ïðîäåìîíñòðîâàíî, ùî
â ïàö³ºíò³â ³ç ÍÀÆÕÏ òà íîðìàëüíîþ ìàñîþ
çìåíøóâàëîñü ñï³ââ³äíîøåííÿ Firmicutes /
Bacteroidetes ïðè ïîð³âíÿíí³ ç òàêèì ó çäîðî-
âèõ äîáðîâîëüö³â, õî÷à öå ìîæå áóòè ïîÿñíå-
íî âïëèâîì ³íäåêñó ìàñè ò³ëà. Á³ëüø òîãî,
ðåçóëüòàòè öüîãî äîñë³äæåííÿ ïîêàçàëè, ùî â
ïàö³ºíò³â ³ç ÍÀÆÕÏ ï³äâèùóºòüñÿ ïîøè-
ðåí³ñòü ãðàìíåãàòèâíèõ áàêòåð³é ³ çìåí-
øóºòüñÿ áàêòåð³àëüíå ð³çíîìàí³òòÿ íà ð³âí³
ô³ëîòèï³â [20].

Êð³ì òîãî, ó ðÿä³ äîñë³äæåíü ïðîäåìîíñò-
ðîâàíî çâ’ÿçîê ðîçâèòêó ÍÀÆÕÏ ³ç ï³äâèùåí-
íÿì ê³ëüêîñò³ òàêèõ âèä³â, ÿê Proteobacteria,
Enterobacterià, Escherichia [21] òà Bacteroides
[22], ïðè ôîðìóâàíí³ ÍÀÑÃ. Ïðè äîñë³äæåíí³
êèøêîâî¿ ì³êðîá³îòè ä³òåé ³ç ÍÀÆÕÏ óñòà-
íîâëåíî á³ëüøó ê³ëüê³ñòü Gammaproteobacteria
òà Prevotella, í³æ ó ä³òåé, ÿê³ ñòðàæäàþòü íà
îæèð³ííÿ, àëå íå ìàþòü îçíàê ÍÀÆÕÏ [23].
Òàêîæ ïðè ïðîãðåñóâàíí³ ÍÀÆÕÏ ñïîñòåð³-
ãàëîñü çá³ëüøåííÿ ê³ëüêîñò³ Proteobacterià íà
òë³ çíèæåííÿ Firmicutes. Äàíèé ôàêò ñâ³ä÷èòü
ïðî òå, ùî ñòàí êèøêîâî¿ ì³êðîá³îòè íå ìîæå
áóòè ñòàá³ëüíèì ï³ä ÷àñ ïðîãðåñóâàííÿ çà-
õâîðþâàííÿ [24].

Ó íåäàâíî ïðîâåäåíèõ äîñë³äæåííÿõ âèÿâ-
ëåíî âèñîêó ïîøèðåí³ñòü ÍÀÆÕÏ â îñ³á,
³íô³êîâàíèõ H. pylori, ùî ñâ³ä÷èòü ïðî ïîòåí-
ö³éíèé âçàºìîçâ’ÿçîê ì³æ íàÿâí³ñòþ ö³º¿ áàê-
òåð³¿ òà ðîçâèòêîì æèðîâî¿ äèñòðîô³¿ ïå÷³íêè [25].

Âîäíî÷àñ îñòàíí³ìè ðîêàìè áóëî îòðèìà-
íî äàí³ ùîäî íàÿâíîñò³ ñïåöèô³÷íèõ áàêòåð³é
³ç ïîòåíö³éíîþ çäàòí³ñòþ ïîïåðåäæàòè ðîçâè-
òîê îæèð³ííÿ òà ÍÀÆÕÏ. Îäí³ºþ ç íèõ º
ãðàìíåãàòèâíà áàêòåð³ÿ, çäàòíà äî äåñòðóêö³¿
ìóöèíó, Akkermansia muciniphila. Ó åêñïåðè-
ìåíòàëüíèõ ìîäåëÿõ íà ìèøàõ ³ â äîñë³äæåí-
íÿõ ó ëþäåé ç íàäëèøêîâîþ ìàñîþ òà öóêðî-
âèì ä³àáåòîì 2-ãî òèïó âì³ñò Akkermansia
muciniphila ïîçèòèâíî êîðåëþâàâ ³ç á³ëüø
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ñïðèÿòëèâèìè ìåòàáîë³÷íèìè ïîêàçíèêàìè
[26, 27].

Ö³êàâ³ ðåçóëüòàòè îòðèìàíî â äîñë³äæåíí³,
ó ÿêîìó õâîðèì íà ÍÀÆÕÏ ïðèçíà÷àëè õàð-
÷óâàííÿ ç³ çíèæåíèì âì³ñòîì õîë³íó ïðîòÿãîì
6 òèæí³â. Ïîä³áíà ä³ºòà ïðèâåëà äî çì³í êèø-
êîâî¿ ì³êðîá³îòè, ÿê³ õàðàêòåðèçóâàëèñü ïîçè-
òèâíîþ êîðåëÿö³ºþ âì³ñòó æèðó â ïå÷³íö³ ç
ê³ëüê³ñòþ Gammaproteobacteria òà íåãàòèâ-
íîþ – ³ç Erysipelotrichia [28]. Ñïðèÿòëèâà äè-
íàì³êà ïåðåá³ãó ÍÀÆÕÏ ³ ÍÀÑÃ, ùî ñïîñòå-
ð³ãàºòüñÿ ï³ä ÷àñ ë³êóâàííÿ íåàáñîðáîâàíèìè
àíòèá³îòèêàìè, òàêîæ ìîæå ï³äòðèìóâàòè òå-
îð³þ ùîäî ïîòåíö³éíî¿ ðîë³ êèøêîâî¿ ì³êðîá³-
îòè â ïàòîãåíåç³ äàíèõ çàõâîðþâàíü. Êîðîò-
êî÷àñíå ë³êóâàííÿ íåàáñîðáîâàíèì àíòèá³î-
òèêîì ðèôàêñèì³íîì õâîðèõ íà ÍÀÆÕÏ ³
ÍÀÑÃ áóëî àñîö³éîâàíå ç ïîë³ïøåííÿì ôóíêö³¿
ïå÷³íêè [29]. Â³äïîâ³äíî, òðèâàëå ë³êóâàííÿ
õâîðèõ íà öèðîç ïå÷³íêè àíòèá³îòèêàìè ïðî-
òÿãîì 6 ì³ñÿö³â ïðèâîäèëî äî çìåíøåííÿ ñèí-
äðîìó íàäì³ðíîãî áàêòåð³àëüíîãî ðîñòó â òîí-
êîìó êèøå÷íèêó òà êîðåëþâàëî ç ïîë³ïøåí-
íÿì ôóíêö³îíàëüíîãî ñòàíó ïå÷³íêè [30].

Óçàãàëüíþþ÷è äàí³ ôàêòè, ìè ìîæåìî
ñòâåðäæóâàòè, ùî ³ñíóº ïîòåíö³éíèé çâ’ÿçîê
ì³æ áàêòåð³àëüíèì ñêëàäîì êèøêîâîãî âì³ñòó
òà îêðåìèìè òàêñîíàìè ÍÀÆÕÏ: íåàëêîãîëü-
íèì ñòåàòîçîì àáî ÍÀÑÃ. Îäíàê ö³ äîñë³ä-
æåííÿ îáìåæåí³ â³äñóòí³ñòþ â³äòâîðþâàíîñò³

ì³æ êîãîðòàìè, íàÿâí³ñòþ ìåõàí³ñòè÷íîãî
ïîÿñíåííÿ ðîçâèòêó ïîðóøåíü ì³êðîáíîãî
ñêëàäó âì³ñòó êèøå÷íèêà òà éîãî âïëèâó íà
ðîçâèòîê ³ ïðîãðåñóâàííÿ ÍÀÆÕÏ. Äî òîãî æ
ó á³ëüøîñò³ äîñë³äæåíü àíàë³ç ì³êðîá³îòè ïðî-
âîäèòüñÿ â ôåêàë³ÿõ õâîðèõ, áàêòåð³àëüíèé
ñêëàä ÿêèõ â³äð³çíÿºòüñÿ â³ä òàêîãî â á³ëüø
ïðîêñèìàëüíèõ ä³ëÿíêàõ êèøå÷íèêà [31].

Áà á³ëüøå, ñêëàäíîñò³ äîñë³äæåííÿ ðîë³
êèøêîâî¿ ì³êðîá³îòè â ôîðìóâàíí³ ³ ïðîãðåñó-
âàíí³ ÍÀÆÕÏ çóìîâëåí³ òèì, ùî â á³ëüøîñò³
âèïàäê³â ñïîñòåð³ãàºòüñÿ êîìîðá³äíèé ïåðåá³ã
ÍÀÆÕÏ, îæèð³ííÿ òà ³íøèõ çàõâîðþâàíü, ùî
ïîòðåáóº ïðîÿñíåííÿ â äîñë³äæåííÿõ ³ç á³ëüø
äåòàëüíèì äèçàéíîì. Ïðè öüîìó ó õâîðèõ íà
ÍÀÆÕÏ ÷àñòî ìàþòü ì³ñöå íåâ³äïîâ³äí³ õàð-
÷îâ³ çâè÷êè òà ³íø³ îñîáëèâîñò³ îáðàçó æèò-
òÿ, çîêðåìà ï³äâèùåíèé ð³âåíü ñòðåñó òà çíè-
æåííÿ ô³çè÷íî¿ àêòèâíîñò³, ùî óñêëàäíþº ðîç-
ìåæóâàííÿ âïëèâó ä³ºòè é ñóïóòí³õ ìåòàáîë³-
÷íèõ çì³í íà ïåðåá³ã çàõâîðþâàííÿ ïå÷³íêè â³ä
íàñë³äê³â, çóìîâëåíèõ çì³íåíîþ êèøêîâîþ
ì³êðîá³îòîþ.

Ó çâ’ÿçêó ç öèì çàëèøàºòüñÿ ãîñòðà ïî-
òðåáà ó ïðîâåäåíí³ ïîäàëüøèõ äîñë³äæåíü,
ñïðÿìîâàíèõ íà ïðîÿñíåííÿ ðîë³ êèøêîâî¿
ì³êðîá³îòè â ðîçâèòêó ÍÀÆÕÏ òà ðîçêðèòòÿ
êîíêðåòíèõ ìåõàí³çì³â, ÷åðåç ÿê³ êèøêîâà
ì³êðîá³îòà ìîæå ðåàë³çîâóâàòè âïëèâ íà
îðãàí³çì ëþäèíè.

References
1. He X., Ji G., Jia W., Li H. (2016). Gut microbiota and nonalcoholic fatty liver disease: insights on

mechanism and application of metabolomics. Int. J. Mol. Sci., vol. 17, pp. 300, DOI 10.3390/
ijms17030300.

2. EASL-EASD-EASO (2016). EASL-EASD-EASO Clinical Practice Guidelines for the management
of non-alcoholic fatty liver disease. J. Hepatol., vol. 64 (6), pp. 1388–1402, DOI 10.1016/j.jhep.2015.11.004.

3. Younossi Z.M., Koenig A.B., Abdelatif D., Fazel Y., Henry L., Wymer M. (2016). Global epidemiology
of nonalcoholic fatty liver disease – Meta-analytic assessment of prevalence, incidence, and outcomes.
Hepatology, vol. 64 (1), pp. 73–84, DOI 10.1002/hep.28431.

4. Schwenger K.J.P., Fischer S.E., Jackson T.D., Okrainec A., Allard J.P. (2018). Non-alcoholic
fatty liver disease in morbidly obese individuals undergoing bariatric surgery: prevalence and effect of
the pre-bariatric very low calorie diet. Obes. Surg., vol. 28 (4), pp. 1109–1116, DOI 10.1007/s11695-
017-2980-3.

5. Milic S., Lulic D., Stimac D. (2014). Non-alcoholic fatty liver disease and obesity: biochemical,
metabolic and clinical presentations. World J. Gastroenterol., vol. 20, pp. 9330–9337, DOI 10.3748/
wjg.v20.i28.9330.

6. Younossi Z.M., Blissett D., Blissett R., Henry L., Stepanova M., Younossi Y. et al. (2016). The
economic and clinical burden of nonalcoholic fatty liver disease in the United States and Europe. Hepatology,
vol. 64 (5), pp. 1577–1586, DOI 10.1002/hep.28785.

7. Hagstrom H., Nasr P., Ekstedt M., Hammar U., Stal P., Hultcrantz R., Kechagias S. (2017).
Fibrosis stage but not NASH predicts mortality and time to development of severe liver disease in biopsy-
proven NAFLD. J. Hepatol., vol. 67 (6), pp. 1265–1273, DOI 10.1016/j.jhep.2017.07.027.

ÒÅÎÐÅÒÈ×ÍÀ ² ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2019. ¹ 1 (82)

20

8. Oliveira C.P., Stefano J.T., Carrilho F.J. (2017). Clinical patterns of hepatocellular carcinoma
(HCC) in non-alcoholic fatty liver disease (NAFLD): a multicenter prospective study. Hepatobiliary
Surg. and Nutr., vol. 6, pp. 350–352, DOI 10.21037/hbsn.2017.06.06.

9. Mikolasevic I., Filipec-Kanizaj T., Mijic M., Jakopcic I., Milic S., Hrstic I. et al. (2018). Nonalcoholic
fatty liver disease and liver transplantation – Where do we stand? World J. Gastroenterol., vol. 24,
pp. 1491–1506, DOI 10.3748/wjg.v24.i14.1491.

10. Wong R.J., Aguilar M., Cheung R., Perumpail R.B., Harrison S.A., Younossi Z.M., Ahmed A.
(2015). Nonalcoholic steatohepatitis is the second leading etiology of liver disease among adults awaiting
liver transplantation in the United States. Gastroenterology, vol. 148 (3), pp. 547–555, DOI 10.1053/
j.gastro.2014.11.039.

11.  Le Roy T., Llopis M., Lepage P., Bruneau A., Rabot S., Bevilacqua C. et al. (2013). Intestinal
microbiota determines development of non-alcoholic fatty liver disease in mice. Gut., vol. 62, pp. 1787–
1794, DOI 10.1136/gutjnl-2012-303816.

12. Diehl A.M., Day C. (2017). Cause, pathogenesis, and treatment of nonalcoholic steatohepatitis.
N. Engl. J. Med., vol. 377, pp. 2063–2072, DOI 10.1056/NEJMra1503519.

13. Arab J.P., Karpen S.J., Dawson P.A., Arrese M., Trauner M. (2017). Bile acids and nonalcoholic
fatty liver disease: molecular insights and therapeutic perspectives. Hepatology, vol. 65, pp. 350–362,
DOI 10.1002/hep.28709.

14. Ridaura V.K., Faith J.J., Rey F.E., Cheng J., Duncan A.E., Kau A.L. et al. (2013). Gut microbiota
from twins discordant for obesity modulate metabolism in mice. Science, vol. 341 (6150), pp. 1241214,
DOI 10.1126/science.1241214.

15. Koeth R.A., Wang Z., Levison B.S., Buffa J.A., Org E., Sheehy B.T. et al. (2013). Intestinal
microbiota metabolism of L-carnitine, a nutrient in red meat, promotes atherosclerosis. Nat. Med., vol. 19,
pp. 576–585, DOI 10.1038/nm.3145.

16. Levy M., Kolodziejczyk A.A., Thaiss C.A., Elinav E. (2017). Dysbiosis and the immune system.
Nat. Rev. Immunol., vol. 17, pp. 219–232, DOI 10.1038/nri.2017.7.

17. Sharon G., Garg N., Debelius J., Knight R., Dorrestein P.C., Mazmanian S.K. (2014). Specialized
metabolites from the microbiome in health and disease. Cell. Metab., vol. 20, pp. 719–730, DOI 10.1016/
j.cmet.2014.10.016.

18. Miele L., Marrone G., Lauritano C., Cefalo C., Gasbarrini A., Day C., Grieco A. (2013). Gut-liver
axis and microbiota in NAFLD: insight pathophysiology for novel therapeutic target. Curr. Pharm. Des.,
vol. 19 (29), pp. 5314–5324.

19. Mouzaki M., Comelli E.M., Arendt B.M., Bonengel J., Fung S.K., Fischer S.E. et al. (2013).
Intestinal microbiota in patients with nonalcoholic fatty liver disease. Hepatology, vol. 58, pp. 120–127,
DOI 10.1002/hep.26319.

20. Wang B., Jiang X., Cao M., Ge J., Bao Q., Tang L. et al. (2016). Altered fecal microbiota correlates
with liver biochemistry in nonobese patients with non-alcoholic fatty liver disease. Sci. Rep., vol. 6,
pp. 32002, DOI 10.1038/srep32002.

21. Zhu L., Liu W., Alkhouri R., Baker R.D., Gill S.R. (2013). Characterization of gut microbiomes in
nonalcoholic steatohepatitis (NASH) patients: a connection between endogenous alcohol and NASH.
Hepatology, vol. 57, pp. 601–609, DOI 10.1002/hep.26093.

22. Boursier J., Mueller O., Barret M., Machado M., Fizanne L., Araujo-Perez F. et al. (2016). The
severity of nonalcoholic fatty liver disease is associated with gut dysbiosis and shift in the metabolic
function of the gut microbiota. Hepatology, vol. 63 (3), pp. 764–775, DOI 10.1002/hep.28356.

23. Michail S., Lin M., Frey M.R., Fanter R., Paliy O., Hilbush B., Reo N.V. (2015). Altered gut
microbial energy and metabolism in children with non-alcoholic fatty liver disease. FEMS Microbiol.
Ecol., vol. 91 (2), pp. 1–9, DOI 10.1093/femsec/fiu002.

24. Loomba R., Seguritan V., Li W., Long T., Klitgord N., Bhatt A. et al. (2017). Gut microbiome-
based metagenomic signature for non-invasive detection of advanced fibrosis in human nonalcoholic
fatty liver disease. Cell Metab., vol. 25 (5), pp. 1054–1062, e1055, DOI 10.1016/j.cmet.2017.04.001.

ÒÅÎÐÅÒÈ×ÍÀ ² ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2019. ¹ 1 (82)

21

25.Tang D.M., Kumar S. (2017). The association between Helicobacter pylori infection and nonalcoholic
fatty liver disease. Curr. Gastroenterol. Rep., vol. 19 (2), pp. 5, DOI 10.1007/s11894-017-0545-1.

26. Dao M.C., Everard A., Aron-Wisnewsky J., Sokolovska N., Prifti E., Verger E.O. et al. (2016).
Akkermansia muciniphila and improved metabolic health during a dietary intervention in obesity: relationship
with gut microbiome richness and ecology. Gut., vol. 65, pp. 426–436, DOI 10.1136/gutjnl-2014-308778.

27. Plovier H., Everard A., Druart C., Depommier C., Van Hul M., Geurts L. et al. (2017). A purified
membrane protein from Akkermansia muciniphila or the pasteurized bacterium improves metabolism in
obese and diabetic mice. Nat. Med., vol. 23, pp. 107–113, DOI 10.1038/nm.4236.

28. Spencer M.D., Hamp T.J., Reid R.W., Fischer L.M., Zeisel S.H., Fodor A.A. (2011). Association
between composition of the human gastrointestinal microbiome and development of fatty liver with
choline deficiency. Gastroenterology, vol. 140 (3), pp. 976–986, DOI 10.1053/j.gastro.2010.11.049.

29. Gangarapu V., Ince A.T., Baysal B., Kayar Y., Kilic U., Gok O. et al. (2015). Efficacy of rifaximin
on circulating endotoxins and cytokines in patients with nonalcoholic fatty liver disease. Eur. J.
Gastroenterol. Hepatol., vol. 27, pp. 840–845, DOI 10.1097/meg.0000000000000348.

30. Madrid A.M., Hurtado C., Venegas M., Cumsille F., Defilippi C. (2001). Long-term treatment
with cisapride and antibiotics in liver cirrhosis: effect on small intestinal motility, bacterial overgrowth,
and liver function. Am. J. Gastroenterol., vol. 96 (4), pp. 1251–1255, DOI 10.1111/j.1572-0241.2001.03636.x.

31. Zmora N., Zilberman-Schapira G., Suez J., Mor U., Dori-Bachash M., Bashiardes S. et al. (2018).
Personalized gut mucosal colonization resistance to empiric probiotics is associated with unique host and
microbiome features. Cell, vol. 174 (6), pp. 1388–1405, e1321, DOI 10.1016/j.cell.2018.08.041.

Í.È. ×åðåëþê, Å.Ã. Êóðèííàÿ
ÊÈØÅ×ÍÀß ÌÈÊÐÎÁÈÎÒÀ È ÍÅÀËÊÎÃÎËÜÍÀß ÆÈÐÎÂÀß ÁÎËÅÇÍÜ ÏÅ×ÅÍÈ:
ÍÎÂÛÅ ÀÑÏÅÊÒÛ È ÍÅÐÅØÅÍÍÛÅ ÂÎÏÐÎÑÛ

Ïðåäñòàâëåí îáçîð ëèòåðàòóðû, êàñàþùåéñÿ àêòóàëüíûõ âîïðîñîâ êèøå÷íîé ìèêðîáèîòû ïðè
íåàëêîãîëüíîé æèðîâîé áîëåçíè ïå÷åíè. Ðàññìîòðåíû íîâûå àñïåêòû äàííîé ïðîáëåìû è îáîçíà÷å-
íû íåðåøåííûå âîïðîñû. Óñòàíîâëåíî, ÷òî íåñìîòðÿ íà áîëüøîå êîëè÷åñòâî èññëåäîâàíèé, ïîñâÿ-
ùåííûõ îïðåäåëåíèþ ìåõàíèçìîâ ðàçâèòèÿ æèðîâîé äèñòðîôèè ïå÷åíè è åå ïðîãðåññèðîâàíèþ,
îêîí÷àòåëüíûå ïàòîãåíåòè÷åñêèå çâåíüÿ íåàëêîãîëüíîé æèðîâîé áîëåçíè ïå÷åíè îñòàþòñÿ íåîïðå-
äåëåííûìè è â äîïîëíåíèå ê èçâåñòíîé òåîðèè «ìíîæåñòâåííûõ óäàðîâ» íàðóøåíèÿ ìèêðîáíîãî
ñîñòàâà ñîäåðæèìîãî êèøå÷íèêà òàêæå ðàññìàòðèâàþò â êà÷åñòâå ìåõàíèçìà, êîòîðûé ïðèâîäèò ê
ðàçâèòèþ äàííîé ïàòîëîãèè. Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé ñâèäåòåëüñòâóþò î íàëè÷èè ïî-
òåíöèàëüíîé ñâÿçè ìåæäó áàêòåðèàëüíûì ñîñòàâîì êèøå÷íîãî ñîäåðæèìîãî è ôîðìèðîâàíèåì îò-
äåëüíûõ ôîðì íåàëêîãîëüíîé æèðîâîé áîëåçíè ïå÷åíè ÷åðåç âëèÿíèå íà ìåòàáîëèçì íóòðèåíòîâ,
ìåòàáîëè÷åñêèå ïîêàçàòåëè, èììóíîëîãè÷åñêèå è äðóãèå ìåõàíèçìû.

Êëþ÷åâûå ñëîâà: íåàëêîãîëüíàÿ æèðîâàÿ áîëåçíü ïå÷åíè, êèøå÷íàÿ ìèêðîáèîòà, ìåõàíèçìû
ðàçâèòèÿ.

N.I. Chereliuk, O.G. Kurinna
GUT MICROBIOTA AND NONALCOHOLIC FATTY LIVER DISEASE:
NEW ASPECTS AND UNRESOLVED ISSUES

A review of the literature on topical issues of intestinal microbiota for non-alcoholic fatty liver disease
has been conducted. New aspects of this problem are considered and unresolved issues are identified. It
was determined, that despite the large number of studies devoted to clarifying the mechanisms of fatty
liver development and progression, the precise pathogenetic links of nonalcoholic fatty liver disease are
still uncertain, and in addition to the well-known theory of «multiple hits», disorders of gut microbial
composition are also considered as a mechanism contributing development of this patology. The results
of number studies indicate the presence of a potential relation between the gut bacterial composition and
the nonalcoholic fatty liver disease formation through the influence on the metabolism of nutrients, metabolic
parameters, immunological and other mechanisms.

Keywords: non-alcoholic fatty liver disease, gut microbiome, development mechanisms.
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