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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Îïòèì³çóâàòè 
ä³àãíîñòèêó òà êîðåêö³þ ñóäèííèõ óðàæåíü ó õâîðèõ 
íà ã³ïåðòîí³÷íó õâîðîáó ó ïîºäíàíí³ ç îæèð³ííÿì 
íà îñíîâ³ âèâ÷åííÿ ôóíêö³îíàëüíîãî ñòàíó åíäîòå-
ë³þ òà ãåíåòè÷íèõ ïîðóøåíü», ¹ äåðæ. ðåºñòðàö³¿ 
011U002385. 

Âñòóï. Íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè 
(ÍÀÆÕÏ), ÿêà çàéíÿëà ïðîâ³äíå ì³ñöå ïî ïîøèðåíîñò³ 
ñåðåä õðîí³÷íèõ çàõâîðþâàíü ïå÷³íêè, ñëóæèòü íå ò³ëü-
êè ÷èííèêîì ðèçèêó ðîçâèòêó çàõâîðþâàíü ñåðöåâî-
ñóäèííî¿ ñèñòåìè, àëå, ÿê çàòâåðäæóºòüñÿ â îñòàíí³õ 
äîñë³äæåííÿõ, âèçíà÷àº ¿õ ðåçóëüòàò á³ëüøîþ ì³ðîþ, 
í³æ ðåçóëüòàò çàõâîðþâàíü ñàìî¿ ïå÷³íêè [5,8,14]. Ó 
õâîðèõ íà ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ ÍÀÆÕÏ º 
ÿê ºäèíèì ïðîÿâîì ïîðóøåíü ë³ï³äíîãî îáì³íó, òàê ³ 
ñêëàäîâîþ ÷àñòèíîþ ìåòàáîë³÷íîãî ñèíäðîìó (ÌÑ) 
[8]. ÍÀÆÕÏ âêëþ÷àº ñïåêòð êë³í³êî-ìîðôîëîã³÷íèõ 
ïîíÿòü: ñòåàòîç ïå÷³íêè, íåàëêîãîëüíèé ñòåàòîãå-
ïàòèò (ÍÀÑÃ) ³ óñêëàäíþºòüñÿ ðîçâèòêîì ô³áðîçó ³ 
öèðîçó ïå÷³íêè [3]. Â ïàòîãåíåç³ ÍÀÆÕÏ âèä³ëÿþòü 2 
îñíîâí³ ëàíêè: ³íñóë³íîðåçèñòåíòí³ñòü ³ çì³íà ïðîô³ëþ 
ãîðìîí³â òà ãîðìîíîïîä³áíèõ ðå÷îâèí, ÿê³ ðåãóëþ-
þòü æèðîâèé îáì³í. Ðîçâèòêó ³íñóë³íîðåçèñòåíòíîñò³ 
(²Ð) ñïðèÿþòü ñïàäêîâ³ñòü, àáäîì³íàëüíå îæèð³ííÿ, 
íåäîñòàòíÿ ô³çè÷íà àêòèâí³ñòü, ïåðå¿äàííÿ. Íàêîïè-
÷åííÿ àáäîì³íàëüíî¿ æèðîâî¿ òêàíèíè ïðèçâîäèòü äî 
çì³íè ñåêðåö³¿ ìåòàáîë³÷íî àêòèâíèõ òà âàçîàêòèâíèõ 
ãîðìîíîïîä³áíèõ ðå÷îâèí, ÿê³ â ñâîþ ÷åðãó âïëèâà-
þòü íà ñòàí ñåðöåâî-ñóäèííî¿ ñèñòåìè òà ïðîöåñè 
ìåòàáîë³çìó â ñàì³é ïå÷³íö³ òà ò³ñíî êîðåëþþòü ç ²Ð. 
Ùîäî ´åíåçó ÍÀÆÕÏ, îáãîâîðþºòüñÿ çíà÷åííÿ ðÿäó 
ìåõàí³çì³â: åêçîãåííèõ ÷èííèê³â, ãîðìîí³â, ãåíåòè÷-
íèõ ïîðóøåíü. Ñåðåä åêçîãåííèõ ïðè÷èí âèð³øàëüíå 
çíà÷åííÿ ìàþòü íàäì³ðíå ñïîæèâàííÿ ¿æ³ ³ íåäîñòàòíÿ 
ô³çè÷íà àêòèâí³ñòü. Ïðèéíÿòî ââàæàòè, ùî ÷àñò³øå çà 
âñå (69-100 % âèïàäê³â) íåàëêîãîëüíèé ñòåàòîãåïàòèò 
(ÍÀÑÃ) ïîºäíóºòüñÿ ç îæèð³ííÿì [4,17]. 

²Ð á³ëüø âèðàæåíà ó õâîðèõ íà àáäîì³íàëüíèé òèï 
îæèð³ííÿ. Ö³ â³äì³ííîñò³ îáóìîâëåí³ íåîäíàêîâîþ 
åêñïðåñ³ºþ ãåí³â àäèïîöèò³â â àáäîì³íàëüí³é ³ ï³ä-
øê³ðí³é æèðîâ³é êë³òêîâèí³ [1,16]. 

Ïîïóëÿö³éíèìè äîñë³äæåííÿìè âñòàíîâëåíî, ùî 
ó (12-15) % íàñåëåííÿ ïðèñóòíÿ ÍÀÆÕÏ ³ ó (3-4) % 
-ÍÀÑÃ. [10]. Â³äïîâ³äíî äî ðåçóëüòàò³â ïðîâåäåíèõ 
äîñë³äæåíü, ó 70 % – 80 %  îñ³á ç îæèð³ííÿì ä³àãíîñ-
òîâàíà ÍÀÆÕÏ òà ó 15 % – 20 % – ÍÀÑÃ [15]. Åò³îëîã³ÿ 
ÍÀÆÕÏ çàëèøàºòüñÿ íåâèçíà÷åíîþ, õî÷à é â³äçíà÷à-
ºòüñÿ ¿¿ ò³ñíèé çâ’ÿçîê ç ²Ð. Ïå÷³íêà – îñíîâíà ì³øåíü 
óðàæåííÿ ïðè ñòàí³ ²Ð, ôàêòîð ðèçèêó ïðîãðåñóâàííÿ 

æèðîâî¿ õâîðîáè ïå÷³íêè â ÍÀÑÃ, ç ïðèòàìàííèì 
öüîìó ñòàíó çàïàëåííÿì òà ðèçèêîì ïðîãðåñóâàí-
íÿ öèðîçó. Ââàæàþòü, ùî ÍÀÆÕÏ º á³ëüø çíà÷èìèì 
ïðåäèêòîðîì ²Ð ó ïîð³âíÿíí³ ç êðèòåð³ÿìè ATP III. Çà 
óìîâè â³äñóòíîñò³ îæèð³ííÿ òà ä³àáåòó, êðèòåð³¿ ÌÑ â 
íåäîñòàòí³é ì³ð³ êîðåëþþòü ç ²Ð â çàãàëüí³é ïîïóëÿö³¿ 
[6,7,12]. 

Ìåòà äîñë³äæåííÿ – âèçíà÷èòè ñòóï³íü 
âçàºìîçâ’ÿçêó ì³æ ð³âíÿìè ïå÷³íêîâèõ ôåðìåíò³â, âè-
ðàçí³ñòþ ³íñóë³íîðåçèñòåíòíîñò³, àíòðîïîìåòðè÷íè-
ìè ïîêàçíèêàìè ó õâîðèõ ç ÍÀÆÕÏ òà ìåòàáîë³÷íèìè 
ïîðóøåííÿìè, ÿê³ ñóïðîâîäæóþòü ²Ð äëÿ îö³íêè ðèçè-
êó âèíèêíåííÿ ñåðöåâî-ñóäèííèõ óðàæåíü. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â ïðîâåäåíîìó 
äîñë³äæåíí³ îáñòåæåíî 130 îñ³á, ñåðåäí³é â³ê ÿêèõ 
ñòàíîâèâ (55 ± 3,5) ðîê³â. Ñåðåä íèõ áóëî 75 æ³íîê òà 
55 ÷îëîâ³ê³â. 

Ïàö³ºíòè áóëè ðîçïîä³ëåí³ íà ãðóïè â çàëåæíîñò³ 
â³ä ÷óòëèâîñò³ äî ³íñóë³íó (çà ³íäåêñîì HOMA-IR) òà 
²ÌÒ: ãðóïà (1) ñêëàäàëà 30 îñ³á áåç íàäëèøêîâî¿ âàãè 
(²ÌÒ < 27,5 êã/ì2), ç íîðìàëüíîþ ÷óòëèâ³ñòþ äî ³íñóë³-
íó, ãðóïà (2) – ³ç 20 îñ³á áåç îæèð³ííÿ (²ÌÒ < 27,5 êã/
ì2), àëå ç ²Ð, ãðóïà (3) – îñîáè ç îæèð³ííÿì (²ÌÒ³ 27,5 
êã/ì2) òà ²Ð, äî ñêëàäó ÿêî¿ óâ³éøëè 80 ïàö³ºíò³â. Çã³äíî 
ç äàíèìè ÓÇÎ ïå÷³íêè, ó îñ³á ãðóïè (2) ïåðøà ñòóï³íü 
æèðîâî¿ ïå÷³íêè â³äçíà÷åíà ó 12 %, äðóãà ñòóï³íü – ó 
0,5 %, òðåòÿ ñòóï³íü – íå âèÿâëåíà. Â ãðóï³(3) ö³ ïî-
êàçíèêè ñòàíîâèëè 1,5 %, 75,5 % òà 2,0 %. â³äïîâ³äíî 
Òàêèì ÷èíîì, çíà÷íà ê³ëüê³ñòü ïàö³ºíò³â â ãðóï³ ç îæè-
ð³ííÿì ìàëè ÍÀÆÕÏ. 

Âèçíà÷åííÿ ³íäåêñó ìàñè ò³ëà (²ÌÒ) ïðîâîäèëè 
çà ôîðìóëîþ Êåòëå, à òàêîæ âèçíà÷àëè â³äíîøåííÿ 
îõâàòó òàë³¿ äî îõâàòó ñòåãíà (ÎÒ/ÎÑ). 

Ð³âåíü ãëþêîçè íàòùå âèçíà÷àëè ãëþêîçîîêñè-
äàçíèì ìåòîäîì, êîíöåíòðàö³þ ³ìóíîðåàêòèâíîãî 
³íñóë³íó (²Ð²) – ³ìóíîôåðìåíòíèì ìåòîäîì çã³äíî ç 
³íñòðóêö³ºþ äî íàáîðó («DRG Diagnostics”, Í³ìå÷-
÷èíà). ²íäåêñ HOMA-IR îá÷èñëþâàëè çà ôîðìóëîþ: 
HOMA-IR = [³íñóë³í íàòùå (ìêÎä/ìë) õ ãëþêîçà íàòùå 
(ììîëü/ë)]/22,5. Ð³âåíü ôåðìåíò³â ïå÷³íêè (àëàí³í 
àì³íîòðàíñôåðàçà (ÀëÒ), àñïàðòàò àì³íîòðàíñôå-
ðàçà (ÀñÒ)) âèçíà÷àëè ñòàíäàðòíèìè êë³í³÷íèìè ìå-
òîäàìè. Ð³âåíü ãàììà-ãëóòàì³ëòðàíñôåðàçè (ÃÃëÒ) 
âèçíà÷àëè êîëîðèìåòðè÷íèì ìåòîäîì. Íàÿâí³ñòü 
ÍÀÆÕÏ âèçíà÷àëè çà äàíèìè ÓÇÎ. 

Âñ³ ðåçóëüòàòè ïðåäñòàâëåí³ ÿê ñåðåäíº çíà-
÷åííÿ ± ñòàíäàðòíå â³äõèëåííÿ â³ä ñåðåäíüîãî çíà-
÷åííÿ (Ì ± SE). Â³ðîã³äí³ñòü îòðèìàíèõ äàíèõ îá÷èñ-
ëþâàëè ìåòîäîì ïàðíîãî äâîõâèá³ðêîâîãî òåñòó ç 
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âèêîðèñòàííÿì t-êðèòåð³ÿ Ñòüþäåíòà [12]. Ñòàòèñ-
òè÷íî äîñòîâ³ðíîþ ââàæàëè ð³çíèöþ ïðè ð < 0,05.  

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Çã³äíî ç ñó÷àñíèìè óÿâëåííÿìè, àäèïîçíà òêàíèíà 
â³ä³ãðàº öåíòðàëüíó ðîëü â ìåòàáîë³çì³ ë³ï³ä³â, ãëþ-
êîçè, ïðîäóêóº øèðîêèé ñïåêòð àäèïîöèòîê³í³â, ÿê³ 
çíèæóþòü (îêð³ì àäèïîíåêòèíó) ÷óòëèâ³ñòü ïåðèôå-
ð³éíèõ òêàíèí äî ³íñóë³íó, ùî ñóïðîâîäæóºòüñÿ ï³äâè-
ùåííÿì ñòóïåíÿ âèðàçíîñò³ ³íñóë³íîðåçèñòåíòíîñò³. 
Ä³àáåò, äèñë³ï³äåì³ÿ, ã³ïåðòåíç³ÿ, ñåðöåâî-ñóäèíí³ çà-
õâîðþâàííÿ òà ÍÀÆÕÏ ïîâ’ÿçàí³ ç ðîçïîä³ëîì æèðó òà 
²Ð. Ñàìå àáäîì³íàëüíèé òèï îæèð³ííÿ ïîºäíóºòüñÿ ç 
ðîçâèòêîì ä³àáåòó [6]. Ïåðåâ³ðÿþ÷è öþ ã³ïîòåçó, ïðî-
âåäåíî àíàë³ç çâ’ÿçêó ì³æ ð³âíÿìè ôåðìåíò³â ïå÷³íêè, 
íàÿâí³ñòþ ²Ð òà òèïîì îæèð³ííÿ. 

Ãë³êåì³ÿ íàòùå ï³äâèùóâàëàñü ³ç çá³ëüøåííÿì ñòó-
ïåíÿ îæèð³ííÿ òà ²Ð (ãðóïà 1 ïðîòè 2, ãðóïà 2 ïðîòè 
3 òà ãðóïà 1 ïðîòè 3: (ð < 0,05), (ð < 0,01), (ð < 0,001). 
Êîíöåíòðàö³ÿ ³íñóë³íó â îáñòåæåíèõ ãðóïàõ â³ðîã³ä-
íî â³äð³çíÿëàñÿ ì³æ ãðóïàìè 1 òà 2, ãðóïàìè 1 òà 3 
(ð < 0,01; ð < 0,01, â³äïîâ³äíî) (òàáë.). 

Ïðè ïîð³âíÿíí³ òðüîõ ãðóï ì³æ ñîáîþ ïîêàçàíî, ùî 
ïðè ²ÌÒ < 27,5 êã/ì2, çíà÷åííÿ HOMA-IR áóëî â 2,3 òà 
2,8 ðàç³â íèæ÷èì â ãðóï³ ÷óòëèâèõ äî ³íñóë³íó ó ïîð³â-
íÿíí³ ç ãðóïîþ 2 òà ãðóïîþ 3 (ð < 0,0001) (òàáë.). 

Àêòèâíîñò³ ÃÃëÒ â³ðîã³äíî â³äð³çíÿëèñÿ ì³æ ïàö³ºí-
òàìè ãðóï 1 (íîðìàëüíà ²ÌÒ áåç ²Ð) òà 3 (îæèð³ííÿ ç 
²Ð), ð < 0,01. Ð³çíèöÿ ì³æ ãðóïàìè ç ²Ð ç íîðìàëüíîþ 
ìàñîþ ò³ëà (ãðóïà 2) òà ç îæèð³ííÿì (ãðóïà 3) äîñòî-
â³ðíî íå â³äð³çíÿëèñÿ. Ìàêñèìàëüíà àêòèâí³ñòü ÀëÒ 
áóëà â ãðóï³ ç îæèð³ííÿì òà ²Ð, àëå â³ðîã³äíî íå â³äð³ç-
íÿëàñÿ â³ä àêòèâíîñò³ öüîãî ôåðìåíòà â ãðóïàõ 1 òà 2. 
Àêòèâí³ñòü ÀñÒ òàêîæ íå â³äð³çíÿëàñÿ ì³æ òðüîìà îá-
ñòåæåíèìè ãðóïàìè. 

Ïðîâåäåíî êîðåëÿö³éíèé àíàë³ç ì³æ çíà÷åííÿìè 
àêòèâíîñò³ ôåðìåíò³â, ãëþêîçè, ²Ð², ³íäåêñîì ÍÎÌÀ 
òà àíòðîïîìåòðè÷íèìè ïîêàçíèêàìè òðüîõ îáñòåæå-
íèõ ãðóï ïàö³ºíò³â. Âèÿâëåíî, ùî ð³âåíü àêòèâíîñò³ 
ÀñÒ, ÀëÒ òà ÃÃëÒ êîðåëþâàâ ç ð³âíåì ³íñóë³íó íàòùå 

(â³äïîâ³äíî r = 0,2, òà r = 0,33, 
r = 0,38), ç îõâàòîì òàë³¿ (â³äïî-
â³äíî r = 0,18, r = 0,34 òà r = 0,37) 
³ ð³âíåì ãëþêîçè íàòùå (â³ä-
ïîâ³äíî r = 0,13, òà r = 0,29, 
r = 0,31). 

Çâàæàþ÷è íà òå, ùî ðåôå-
ðåíòí³ ïîêàçíèêè àêòèâíîñò³ 
ïå÷³íêîâèõ ôåðìåíò³â â³äð³çíÿ-
þòüñÿ ó ÷îëîâ³ê³â òà æ³íîê, áóëî 
äîñë³äæåíî çâ’ÿçîê ¿õ àêòèâ-
íîñò³ ç íàÿâí³ñòþ ²Ð (òàáë.). 

Ð³âåíü ãëþêîçè íàòùå áóâ 
âèùèì ó ÷îëîâ³ê³â (ð < 0,001) 
ó ïîð³âíÿíí³ ç æ³íêàìè, ïîêàç-
íèê HOMA-IR íå â³äð³çíÿâñÿ 
ì³æ ÷îëîâ³êàìè òà æ³íêàìè, ÿê 
³ êîíöåíòðàö³ÿ ³íñóë³íó. Ó ÷î-
ëîâ³ê³â ñï³ââ³äíîøåííÿ ÎÒ/ÎÑ 
áóëî âèùèì (ð < 0,0001) ó ïî-
ð³âíÿíí³ ç æ³íêàìè, â òîé ÷àñ 
ÿê ó æ³íîê áóâ âèùèì ïîêàçíèê 

Òàáëèöÿ 

Äàí³ àíòðîïîìåòðè÷íèõ äîñë³äæåíü òà ïîêàçíèêè 
ìåòàáîë³÷íèõ ïîðóøåíü ó îñ³á ç ³íñóë³íîðåçèñòåíòí³ñòþ

Ïîêàçíèêè
×îëîâ³êè 

ç ²Ð 
Æ³íêè ç ²Ð 

Ãðóïïà 1 
²ÌÒ27,5

êã/ì2, áåç ²Ð

Ãðóïïà 2 
²ÌÒ27,5 
êã/ì2 ç ²Ð

Ãðóïïà 3
²ÌÒ³ 27,5êã/

ì2 ç ²Ð
Ð

ÎÒ/ÎÑ 0,890,07* 0,850,04* 0,740,08* 0,750,06* 0,930,05*
ð

÷,æ
0,0001

ð
2,3
0,03

ð
1,3
0,001

ÏÆ 2,80,3* 3,40,2* 2,00,2 2,00,3* 3,70,2*
ð

÷,æ
0,005

ð
1,3
0,001

Ãëþêîçà 
íàòùå 
(ììîëü/ë)

8,50,1* 7,90,2* 5,00,3* 7,70,4* 9,40,2*
ð

÷,æ
0,001

ð
1,3
0,001 

ð
2,3
0,01 

²Ð² (ìêÎä/
ìë)

13,72,4 13,5 ± 2,5 8,83,4* 13,26,5* 13,28,0*
ð

2,3
0,01

ð 
1,3
0,01

HOMA-IR 5,20,6 4,80,4 1,970,2* 4,530,4* 5,520,3*
ð

1,3
0,0001 

ð
2,3
0,01

ÀËÒ 
(ììîëü/ë. ã)

0,350,05* 0,330,04* 0,290,3 0,330,2 0,360,3 ð 
÷,æ
0,001

ÀÑÒ 
(ììîëü/ë ã.)

0,560,1* 0,520,09* 0,550,2 0,610,3 0,620,3 ð 
÷,æ
0,001

ÃÃëò Îä/ë 25,42,2* 22,01,9* 17,13,05* 23,24,3 25,64,3*
ð

÷,æ 
0,001;

ð 
1,3
0,01

ê³ëüêîñò³ ï³äøê³ðíîãî æèðó (ÏÆ) (ð < 0,005) ó ïîð³â-
íÿíí³ ç ÷îëîâ³êàìè. 

Ð³âåíü âñ³õ òðüîõ ôåðìåíò³â ïå÷³íêè áóâ âèùèì ó 
÷îëîâ³ê³â â ïîð³âíÿíí³ ç æ³íêàìè (ð < 0,001). Ïðîâå-
äåíî êîðåëÿö³éíèé àíàë³ç ì³æ àêòèâí³ñòþ ïå÷³íêîâèõ 
ôåðìåíò³â, àíòðîïîìåòðè÷íèìè ïîêàçíèêàìè òà ïî-
êàçíèêàìè âóãëåâîäíîãî îáì³íó çà ñòàòòþ. Ó æ³íîê 
âñòàíîâëåí³ â³ðîã³äí³ êîðåëÿö³éí³ çâ’ÿçêè ì³æ ð³âíÿìè 
ãëþêîçè ç ³íäåêñîì ÍÎÌÀ òà àêòèâí³ñòþ ÃÃëÒ. Àêòèâ-
í³ñòü ÀëÒ äîñòîâ³ðíî êîðåëþâàëà ç ð³âíåì ²Ð², ³íäåê-
ñîì ÍÎÌÀ òà ñï³ââ³äíîøåííÿì ÎÒ/ÎÑ, à àêòèâí³ñòü 
ÃÃëÒ – ç ð³âíåì ãëþêîçè òà ÎÒ/ÎÑ. 

²íøèé õàðàêòåð êîðåëÿö³éíèõ çâ’ÿçê³â ì³æ àêòèâ-
í³ñòþ ïå÷³íêîâèõ ôåðìåíò³â, ãëþêîçîþ, ²Ð², ³íäåêñîì 
ÍÎÌÀ òà àíòðîïîìåòðè÷íèìè ïîêàçíèêàìè âèÿâëå-
íèé ñåðåä ÷îëîâ³ê³â ç ²Ð. Ñåðåä ïàö³ºíò³â ö³º¿ ãðóïè 
âñòàíîâëåí³ íàñòóïí³ êîðåëÿö³éí³ çâ’ÿçêè: ð³âåíü 
ãëþêîçè êîðåëþâàâ ç ÃÃëÒ òà ÀëÒ, ²Ð² – ç ÃÃëÒ, ÍÎÌÀ 
– ç ÃÃëÒ òà ÀëÒ, ñï³ââ³äíîøåííÿ ÎÒ/ÎÑ – ç ³íäåêñîì 
ÍÎÌÀ òà àêòèâí³ñòþ ÀëÒ. 

Òàêèì ÷èíîì, ñåðåä æ³íîê ç ²Ð ï³äâèùåíèé ð³âåíü 
ÃÃëÒ ïîâ'ÿçàíèé á³ëüø ç íàäëèøêîâîþ âàãîþ, à ñåðåä 
÷îëîâ³ê³â öåé ïîêàçíèê ñâ³ä÷èòü ïðî ïðèñóòí³ñòü ²Ð. 
Öåé âèñíîâîê óçãîäæóºòüñÿ ç äàíèìè Lee òà ³íøè-
ìè, ÿêèìè áóëî âñòàíîâëåíî, ùî ð³âåíü ÃÃëÒ òàêîæ 
ïîâ’ÿçàíèé ç ï³äâèùåííÿì ðèçèêó ÖÄ2, íåçàëåæíî 
â³ä ñïîæèâàííÿ àëêîãîëþ [7, 13]. Òàêîæ âñòàíîâëå-
íèé êîðåëÿö³éíèé çâ'ÿçîê ì³æ ð³âíåì ÃÃëÒ òà ÖÄ2. [10, 
14, 15]. Îòðèìàí³ íàìè äàí³ ñâ³ä÷àòü, ùî ï³äâèùåí-
íÿ ð³âíÿ ÃÃëÒ íàâ³òü â ìåæàõ âåðõíüî¿ ìåæ³ íîðìè òà 
âèùå ìîæå áóòè ïîêàçíèêîì äëÿ çì³íè ñòèëþ æèòòÿ 
ç ìåòîþ çíèæåííÿ âàãè àáî äëÿ ïî÷àòêó ìåäèêàìåí-
òîçíîãî âòðó÷àííÿ. Çâ'ÿçîê ì³æ ³íäåêñîì ÍÎÌÀ òà 
ÃÃëÒ ìîæíà ïîÿñíèòè ïðîòåêòèâíîþ ðîëëþ ÃÃëÒ ïðîòè 
îêñèäàòèâíîãî ñòðåñó: ãëóòàò³îí º îñíîâíèì âíóòð³ø-
íüîêë³òèííèì çàõèñíèêîì â³ä â³ëüíèõ ðàäèêàë³â òà 
ïåðîêñèä³â. Ï³äâèùåííÿ åêñïðåñ³¿ ÃÃëÒ ìîæå áóòè 
ïðîòåêòèâíîþ â³äïîâ³ääþ íà ïåðñèñòåíòíèé îêñèäà-
òèâíèé ñòðåñ [7]. 
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Ó îñ³á áåç îæèð³ííÿ, àëå ç ²Ð, ïðèñóòí³ñòü ÍÀÆÕÏ 
ìîæå ñâ³ä÷èòè ïðî ïîðóøåííÿ îêñèäàòèâíîãî áàëàí-
ñó òà åíäîòåë³àëüíî¿ äèñôóíêö³¿, ÿê³ â³äïîâ³äàþòü çà 
ï³äâèùåííÿ êàðä³îâàñêóëÿðíîãî ðèçèêó [16]. Ó ïàö³-
ºíò³â, ó ÿêèõ íå âñòàíîâëåíî ä³àáåòó, òà â³äñóòíº îæè-
ð³ííÿ, àëå â³äçíà÷åíà àêóìóëÿö³ÿ æèð³â â ïå÷³íö³, ïðî 
ùî ñâ³ä÷àòü ðåçóëüòàòè ÓÇÎ ïàö³ºíò³â ãðóïè 2, ä³à-
ãíîñòóâàëèñÿ ïðîÿâè ²Ð 

Âèñíîâêè. Òàêèì ÷èíîì, ð³âåíü ÃÃëÒ, àëå íå ÀëÀò 
àáî ÀñÀò, çâîðîòíüî ïîâ’ÿçàíèé ç HOMA-IR, íåçà-
ëåæíî â³ä àáäîì³íàëüíîãî îæèð³ííÿ ó ÷îëîâ³ê³â. Â 
òîé ÷àñ, ÿê ó æ³íîê ð³âåíü ÃÃëÒ ïîçèòèâíî êîðåëþº ³ç 
ñï³ââ³äíîøåííÿì ÎÒ/ÎÑ (òîáòî ç îæèð³ííÿì), àëå íå 
ç HOMA-IR. ßêùî ÃÃëÒ âèçíàòè çà ìàðêåð àêóìóëÿö³¿ 

æèðó ïå÷³íêîþ, ïðî ùî ñâ³ä÷àòü äàí³ ³íøèõ àâòîð³â 
[17], òî äèôåðåíö³àö³ÿ çà ñòàòòþ ñâ³ä÷èòü, ùî âïëèâ 
ðîçïîä³ëó æèðó ìîæå áóòè á³ëüø âàæëèâèì ôàêòîðîì 
ó ðîçâèòêó ñòåàòîçó ïå÷³íêè ó æ³íîê. Àêòèâí³ñòü ÃÃëÒ 
º á³ëüø ÷óòëèâèì ìàðêåðîì ²Ð ò³ëüêè ó ÷îëîâ³ê³â. Ñòó-
ï³íü âèðàçíîñò³ æèðîâî¿ õâîðîáè ïå÷³íêè ïîâ’ÿçàíà ç 
âèñîêèì êàðä³îâàñêóëÿðíèì ðèçèêîì ó çäîðîâèõ îñ³á 
ç ²Ð òà íàäì³ðíîþ âàãîþ. 

Ïåðñïåêòèâàìè ïîäàëüøèõ äîñë³äæåíü º âè-
â÷åííÿ âçàºìîçâ’ÿçêó ì³æ ð³âíåì ïå÷³íêîâèõ ôåðìåí-
ò³â òà ãîðìîíàëüíî àêòèâíèìè ôàêòîðàìè æèðîâî¿ 
òêàíèíè, ÿê³ º ìàðêåðàìè êàðä³îâàñêóëÿðíîãî ðèçèêó, 
ç óðàõóâàííÿì ïîë³ìîðô³çìó ãåí³â òà âïëèâ ¿õ íà ðîç-
âèòîê ñåðöåâî-ñóäèííèõ óñêëàäíåíü. 
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ÃÎ ÐÈÇÈÊÓ Ó ÕÂÎÐÈÕ ÍÀ ÍÅÀËÊÎÃÎËÜÍÓ ÆÈÐÎÂÓ ÕÂÎÐÎÁÓ ÏÅ×²ÍÊÈ 
Ñòåïàíîâà Î. Â., ßðìèø Í. Â., Ãðîçíà Ë. Ì., Çåëåíà ². ²., Ñüîìîâà Î. Â. 
Ðåçþìå. Îáñòåæåíî 130 îñ³á (75 æ³íîê òà 55 ÷îëîâ³ê³â), â³êîì (55 ± 3,5) ðîê³â. Ïàö³ºíòè áóëè ðîçïîä³ëåí³ íà 

ãðóïè: ãðóïà (1)- 30 îñ³á áåç íàäëèøêîâî¿ âàãè (²ÌÒ < 27,5 êã/ì2), áåç ²Ð, ãðóïà (2) – 20 îñ³á áåç îæèð³ííÿ (²ÌÒ < 27,5 
êã/ì2), àëå ç ²Ð, ãðóïà (3) – 80 ïàö³ºíò³â ç îæèð³ííÿì (²ÌÒ³ 27,5 êã/ì2) òà ²Ð. 

Ñåðåä æ³íîê ç ²Ð ï³äâèùåíèé ð³âåíü ÃÃëÒ ïîâ’ÿçàíèé á³ëüø ç íàäëèøêîâîþ âàãîþ, à ñåðåä ÷îëîâ³ê³â öåé ïîêàç-
íèê ñâ³ä÷èòü ïðî ïðèñóòí³ñòü ²Ð. Ï³äâèùåííÿ ð³âíÿ ÃÃëÒ ìîæå áóòè ìàðêåðîì äëÿ çì³íè ñòèëþ æèòòÿ, çíèæåííÿ âàãè 
àáî äëÿ ïî÷àòêó ìåäèêàìåíòîçíîãî âòðó÷àííÿ. 

Ó îñ³á áåç îæèð³ííÿ, àëå ç ²Ð, ïðèñóòí³ñòü ÍÀÆÕÏ ìîæå ñâ³ä÷èòè ïðî ïîðóøåííÿ îêñèäàòèâíîãî áàëàíñó òà åí-
äîòåë³àëüíî¿ äèñôóíêö³¿, ùî ïðèçâîäèòü äî ï³äâèùåííÿ êàðä³îâàñêóëÿðíîãî ðèçèêó. Ó ïàö³ºíò³â áåç ä³àáåòó òà îæè-
ð³ííÿ, àëå ç íàÿâí³ñòþ àêóìóëÿö³¿ æèð³â â ïå÷³íö³ ä³àãíîñòóâàëè ïðîÿâè ²Ð 
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Ó ÷îëîâ³ê³â ð³âåíü ÃÃëÒ çâîðîòíüî ïîâ’ÿçàíèé ç HOMA-IR, íåçàëåæíî â³ä àáäîì³íàëüíîãî îæèð³ííÿ. Ó æ³íîê ð³-
âåíü ÃÃëÒ ïîçèòèâíî êîðåëþº ³ç ñï³ââ³äíîøåííÿì ÎÒ/ÎÑ , àëå íå ç HOMA-IR. Âïëèâ ðîçïîä³ëó æèðó ìîæå áóòè á³ëüø 
âàæëèâèì ôàêòîðîì ó ðîçâèòêó ñòåàòîçó ïå÷³íêè ó æ³íîê. Àêòèâí³ñòü ÃÃëÒ º á³ëüø ÷óòëèâèì ìàðêåðîì ²Ð ò³ëüêè ó 
÷îëîâ³ê³â. Ñòóï³íü âèðàçíîñò³ æèðîâî¿ õâîðîáè ïå÷³íêè ïîâ’ÿçàíà ç âèñîêèì êàðä³îâàñêóëÿðíèì ðèçèêîì ó îñ³á ç ²Ð 
òà íàäì³ðíîþ âàãîþ. 

Êëþ÷îâ³ ñëîâà: íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè, àëàí³í àì³íîòðàíñôåðàçà (ÀëÒ), àñïàðòàò àì³íîòðàíñ-
ôåðàçà (ÀñÒ), ãàììà-ãëóòàì³ëòðàíñôåðàçà (ÃÃëÒ), ñåðöåâî-ñóäèííèé ðèçèê. 
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Ðåçþìå. Îáñëåäîâàíû 130 áîëüíûõ (75 æåíùèí òà 55 ìóæ÷èí), âîçðàñòîì 55 ± 3,5ëåò, êîòîðûå áûëè ïîäåëåíû 

íà ãðóïïû â çàâèñèìîñòè îò ÷óâñòâèòåëüíîñòè ê èíñóëèíó è ÈÌÒ: ãðóïïà (1) – 30 ÷åëîâåê áåç îæèðåíèÿ (ÈÌÒ < 27,5 
êã/ì2), áåç ÈÐ; ãðóïïà (2) – 20 ÷åëîâåê áåç îæèðåíèÿ, íî ñ ÈÐ; ãðóïà (3) – 80 ïàöèåíòîâ ñ îæèðåíèåì è ÈÐ. 

Ó æåíùèí ñ ÈÐ ïîâûøåíûé óðîâåíü ÃÃëÒ ñâÿçàí ñ èçáûòî÷íîé ìàññîé òåëà, à ó ìóæ÷èí ïîêàçûâàåò íàëè÷èå ÈÐ. 
Ïîâûøåíèå óðîâíÿ ÃÃëÒ ìîæåò áûòü ìàðêåðîì äëÿ íà÷àëà èçìåíåíèÿ ñòèëÿ æèçíè, ñíèæåíèÿ âåñà, èëè äëÿ íà÷àëà 
ìåäèêàìåíòîçíîãî ëå÷åíèÿ. 

Ó ïàöèåíòîâ áåç îæèðåíèÿ, íî ñ ÈÐ íàëè÷èå ÍÀÆÁÏ ìîæåò ñâèäåòåëüñòâîâàòü î íàðóøåíèè îêñèäàòèâíîãî áà-
ëàíñà è ýíäîòåëèàëüíîé äèñôóíêöèè, ÷òî îáóñëîâëèâàåò ïîâûøåíèå êàðäèîâàñêóëÿðíîãî ðèñêà. Ó ïàöèåíòîâ áåç 
äèàáåòà è îæèðåíèÿ, íî ñ íàëè÷èåì àêêóìóëÿöèè æèðîâ â ïå÷åíè, äèàãíîñòèðîâàëè ïðîÿâëåíèÿ ÈÐ 

Ó ìóæ÷èí óðîâåíü ÃÃëÒ îáðàòíî ñâÿçàí ñ HOMA-IR, íåçàâèñèìî îò àáäîìèíàëüíîãî îæèðåíèÿ. Ó æåíùèí óðîâåíü 
ÃÃëÒ ïîçèòèâíî êîððåëèðóåò ñ ñîîòíîøåíèåì ÎÒ/ÎÁ, íî íå ñ HOMA-IR. Ðàñïðåäåëåíèå æèðà ìîæåò áûòü áîëåå 
âàæíûì ôàêòîðîì ðàçâèòèÿ ñòåàòîçà ïå÷åíè ó æåíùèí. Àêòèâíîñòü ÃÃëÒ ÿâëÿåòñÿ áîëåå ÷óâñòâèòåëüíûì ìàðêå-
ðîì ÈÐ òîëüêî ó ìóæ÷èí. Ñòåïåíü âûðà æåííîñòè æèðîâîé áîëåçíè ïå÷åíè ñâÿçàíà ñ âûñîêèì êàðäèîâàñêóëÿðíûì 
ðèñêîì ó ëèö ñ ÈÐ è èçáûòî÷íîé ìàññîé òåëà. 

Êëþ÷åâûå ñëîâà: íåàëêîãîëüíàÿ æèðîâàÿ áîëåçíü ïå÷åíè, àëàíèí àìèíîòðàíñôåðàçà (ÀëÒ), àñïàðòàò àìèíî-
òðàíñôåðàçà (ÀñÒ), ãàììà-ãëóòàìèëòðàíñôåðàçà (ÃÃëÒ), ñåðäå÷íî-ñîñóäèñòûé ðèñê. 
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Liver Enzymes as Markers of Impaired Insulin Sensitivity and Cardiovascular Risk in Patients with Nonalco-

holic Fatty Liver Disease
Stepanova Î. V., Yarmysh N. V., Grozna L. N., Zelena ². ²., Siomova Î . V. 
Abstract. Nonalcoholic fatty liver disease (NAFLD) serves as a risk factor for development of diseases in the cardio-

vascular system and influences their course. NAFLD includes a range of clinical-morphological concepts: liver steatosis, 
nonalcoholic steatohepatitis, and is complicated by the development of fibrosis and cirrhosis of the liver. 

We examined 130 people (75 women and 55 men) at the age of (55 ± 3.5) years. The patients were distributed into 
groups: group (1) – 30 cases without overweight (BMI < 27. 5 kg/m2), without ²R; group (2) – 20 cases without obesity 
(BMI < 27.5 kg/m2), but with ²R; group (3) – 80 patients with obesity (BMI ³ 27.5 kg/m2) and ²R. 

It was found out that the activity levels of AST, ALT and GGT correlated with the level of insulin on an empty stomach 
(respectively, r = 0.2, r = 0.3 and r = 0.38), waist circumference (respectively, r = 0.18, r = 0.34 a nd r = 0.37) and the level of 
glucose on an empty stomach (respectively, r = 0.13, r = 0.29 and r = 0.31). Reference indices of liver enzymes in men and 
women differed. The level of glucose on an empty stomach in men (ð < 0.001) was higher than in women, the HOMA-IR 
index and insulin concentration in men versus women did not differ. The WC/HC ratio of men exceeded (ð < 0.0001) that of 
women. The levels of all three liver enzymes in men were higher than in women (ð < 0.001). There were probable correlations 
in women between their glucose levels, HOMA index and GGT activity. ALT activity reliably correlated with the IRI level, HOMA 
index and WC/HC ratio, GGT activity reliably correlating with the glucose level and WC/HC. 

In men with IR, the following correlations were revealed: their glucose level correlated with GGT and ALT, IRI with GGT, 
HOMA with GGT and ALT, WC/HC ratio with the HOMA index and ALT activity. 

In women with IR their higher GGT level was more associated with overweight, the above index in men indicating the 
presence of IR. A higher level of GGT could be a marker for changing the lifestyle, decreasing the body mass or starting 
some medicamentous intervention. 

In people without obesity but with IR, the presence of NAFLD could indicate a disturbance in oxidative balance and en-
dothelial dysfunction with a resultant increase of the cardiovascular risk. In patients without diabetes and obesity but with 
the presence of accumulation of fats in their liver, IR manifestations were diagnosed. 

In men, their GGT level was inversely associated with HOMA-IR irrespective of abdominal obesity. In women, their GGT 
level positively correlated with the WC/HC ratio rather than with HOMA-IR. The influence of fat distribution could be a more 
important factor for the development of liver steatosis in women. GGT activity was a more sensitive marker of IR only in 
men. The level of manifestation of fatty liver disease was associated with a high cardiovascular risk in people with IR and 
overweight. 

Keywords: nonalcoholic fatty liver disease, alanine aminotransferase (ALT), aspartate aminotransferase (ÀSÒ), 
gamma glutamyltransferase (GGT), cardiovascular risk. 
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