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Ðåôåðàò
Àëêîãîëüíà õâîðîáà ïå÷³íêè - ãðóïà çàõâîðþâàíü, âèêëè-
êàíà òîêñè÷íîþ ïîøêîäæóþ÷îþ ä³ºþ åòàíîëó íà êë³òèíè
ïå÷³íêè. Ñüîãîäí³, íåçâàæàþ÷è íà â³äêðèòòÿ ð³çíîìà-
í³òíèõ åò³îëî´³÷íèõ ÷èííèê³â, àëêîãîëü çàëèøàºòüñÿ, ÿê
³ ðàí³øå, îäíèì ³ç ïðîâ³äíèõ ñåðåä ³íøèõ ôàêòîð³â. Àë-
êîãîëü º ïðè÷èíîþ 80% öèðîçó ïå÷³íêè. Ñìåðòí³ñòü â³ä
àëêîãîëüíîãî öèðîçó ïå÷³íêè º âèñîêîþ, ³ ïåðåâèùóº
ñìåðòí³ñòü â³ä íåàëêîãîëüíîãî öèðîçó ïå÷³íêè. Íåçâà-
æàþ÷è íà çðîñòàþ÷èé ³íòåðåñ äîñë³äíèê³â äî ïðîáëåìè
çàõâîðþâàííÿ àëêîãîëþ ïå÷³íêè, ïèòàííÿ îñíîâíèõ àñïåê-
ò³â ïàòî´åíåçó âñå ùå íåäîñòàòíüî âèâ÷åí³. Öå âèìàãàº
ïîäàëüøèõ äîñë³äæåíü ³ ï³äêðåñëþº àêòóàëüí³ñòü îá-
ðàíî¿ òåìè.
Ìåòà. Ïðîâåñòè ë³òåðàòóðíèé àíàë³ç â³äîìèõ êë³í³÷íèõ
òà åêñïåðèìåíòàëüíèõ äîñë³äæåíü, ùî ñòîñóþòüñÿ ñó-
÷àñíèõ àñïåêò³â ïàòî´åíåçó óøêîäæåííÿ òà ðåïàðàö³é-
íî¿ ðå´åíåðàö³¿ òêàíèíè ïå÷³íêè çà óìîâ õðîí³÷íî¿ àëêî-
ãîëüíî¿ ³íòîêñèêàö³¿.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó ñòàòò³ äîñë³äæóþòüñÿ ñó-
÷àñí³ àñïåêòè ïàòî´åíåçó àëêîãîëüíî¿ õâîðîáè ïå÷³íêè.
Ïðåäñòàâëåíî ³íôîðìàö³þ ùîäî îñíîâíèõ ôàêòîð³â ðè-
çèêó àëêîãîëüíî¿ õâîðîáè ïå÷³íêè, îïèñàíî ìåòàáîë³çì
åòàíîëó â îð´àí³çì³ òà ñó÷àñíèé ïîãëÿä íà ïàòî´åíåç àë-
êîãîëüíî¿ õâîðîáè ïå÷³íêè, ùî ó ïîäàëüøîìó äàñòü ìîæ-
ëèâ³ñòü ïîë³ïøèòè êîðåêö³þ ³ îïðàöþâàòè êîìïëåêñíó
òåðàï³þ àëêîãîëüíîãî óðàæåííÿ ïå÷³íêè. Äîáðå â³äîìî,
ùî òîêñè÷íà äîçà åòàíîëó ñòàíîâèòü áëèçüêî 40 ́  ó äåíü
ó ÷îëîâ³ê³â òà 20-30 ́  ó æ³íîê, çà òàêèõ óìîâ öèðîç ïå÷³íêè
ðîçâèâàºòüñÿ ëèøå ó 8-20% ïàö³ºíò³â. Åòàíîë îêèñëþ-
ºòüñÿ ó ïå÷³íö³ äî àöåòàëüäåã³äó, á³ëüø òîêñè÷íîãî ìå-
òàáîë³òó, í³æ ñàì åòàíîë. Àöåòàëüäåã³ä âîëîä³º ãåïà-
òîòîêñè÷íîþ ä³ºþ ³ ìîæå ðóéíóâàòè ãåïàòîöèòè, ùî
âåäå äî çíèæåííÿ ãîìåîñòàçó òà íèçêè ìåòàáîë³÷íèõ
ïîðóøåíü, òàêèõ ÿê - àöèäîç, ã³ïåðë³ï³äåì³ÿ òà ³í. Â îñíîâ³
ïàòî´åíåçó ðîçâèòêó àëêîãîëüíîãî óøêîäæåííÿ ïå÷³íêè
ëåæàòü ãëèáîê³ çì³íè ìåòàáîë³çìó, ùî ïðèçâîäÿòü äî
ïîðóøåíü á³î´åíåçó, ñòðóêòóðè, ôóíêö³é êë³òèí, îð´àí³â
òà ñèñòåì, ó ïåðøó ÷åðãó - ïå÷³íêè. Ìàòåð³àëè ïàòî´åíåçó
ðîçâèòêó àëêîãîëüíî¿ õâîðîáè ïå÷³íêè ï³äêðåñëþþòü
àêòóàëüí³ñòü ìåäè÷íî-ñîö³àëüíî¿ ïðîáëåìè â Óêðà¿í³,
îñîáëèâî ñåðåä ï³äë³òê³â ³ ìîëîäèõ ëþäåé, ùî âåäå äî
çíèæåííÿ ð³âíÿ çäîðîâ'ÿ, åêîíîì³÷íîãî çàíåïàäó òà
âèñîêî¿ ñìåðòíîñò³.
Âèñíîâîê. Íàóêîâ³ äîñë³äæåííÿ òà âèâ÷åííÿ îñîáëèâîñ-
òåé óøêîäæåííÿ ³ ðåïàðàö³éíî¿ ðå´åíåðàö³¿ ïå÷³íêè ïðè
õðîí³÷í³é àëêîãîëüí³é ³íòîêñèêàö³¿ º àêòóàëüíèì ïèòàí-
íÿ, ÿêå ïîòðåáóº ïîäàëüøîãî äîñë³äæåííÿ, ùî äàñòü
ìîæëèâ³ñòü ïîêðàùèòè êîðåêö³þ àëêîãîëüíèõ óðàæåíü
ïå÷³íêè.
Êëþ÷îâ³ ñëîâà: àëêîãîëüíà õâîðîáà ïå÷³íêè, åòàíîë,
àöåòàëüäåã³ä, ðåïàðàö³éíà ðå´åíåðàö³ÿ
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Abstract
MODERN ASPECTS OF THE LIVER
ALCOHOLIC DISEASE DEVELOPMENT

N.A. RIKALO, L.O. JAROVENKO
The M.I. Pyrohov National Medical University in Vinnitsa

Alcoholic liver disease is a group of diseases caused by
toxic effects of ethanol on liver cells. Today, in spite of the
discovery of etiological  multiform factors of liver disease,
alcohol is still one of its  leading causal factors. Alcohol is
the cause of 80% of cirrhosis. Mortality from alcoholic
cirrhosis is high, exceeding mortality in non-alcoholic
cirrhosis (amount 44%). In spite of growing interest of
hepatologists to the problem of alcohol liver disease,  the
basic aspects of its pathogenesis are still poorly understood.
This requires further research and emphasizes the urgency
of the chosen topic.
Aim. To conduct a review of the known clinical and
experimental studies concerning the modern aspects of the
pathogenesis of damage and reparative regeneration of liver
tissue in chronic alcohol intoxication.
Results and Discussion. The article investigates the modern
aspects of pathogenesis of alcoholic liver disease. The notes
include the information of the major risk factors of alcoholic
liver disease, described ethanol metabolism in the body and
the modern view of the pathogenesis of alcoholic liver
disease, which will offer an opportunity to improve
pathogenesis correction and elaborate a complex therapy
of alcoholic liver damage. It is well known that the threshold
of alcohol toxicity on the liver is about 40 grams of ethanol
daily in men and 20-30 grams in women; however, liver
cirrhosis develops in no more than 8-20% of patients
exceeding these values. Ethanol is oxidized in the liver to
acetaldehyde, a compound considerably more toxic than
ethanol itself. The acetaldehyde has a hepatotoxic action
and can change the hepatocytes ànd reduce homeostasis,
which leads to a number of metabolic disorders such as
lactic acidosis and hyperlipidemia. The most common
pathogenesis mechanism includes the profound changes in
the metabolism that lead to violations of biogenesis, the
structure and the function of cells, the organs and systems,
and especially - the liver. The materials of the pathogenesis
evolution of alcoholic liver disease underline the urgency
of this medical and social problem; because the problem of
alcohol abuse in Ukraine, especially among teenagers and
young adults assumes national character, it causes the
reduce of public health level, economic losses and high
mortality. Also the mechanisms of reparative regeneration
of liver tissue are  damaged. Regeneration of liver tissue is
due to proliferation, polyploidy and hypertrophy of
hepatocytes. The excess of polyploidy hepatocytes leads to
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hypofunction of the organ. Failure of reparative
regeneration can contribute to chronic process and the
formation of liver cirrhosis.
Conclusion. Research and experimental study of age-injury
and reparative regeneration of liver by chronic alcohol
intoxication is a current question  needing further research.
It can help to improve the correction of disorders associated
with chronic toxic effects of alcohol on the body.
Key words: alcoholic liver disease, ethanol, acetaldehyde,
reparative regeneration

Àëêîãîëüíà õâîðîáà ïå÷³íêè - ãðóïà çà-
õâîðþâàíü, âèêëèêàíà òîêñè÷íîþ ïîøêîäæóþ-
÷îþ ä³ºþ åòàíîëó íà êë³òèíè ïå÷³íêè. Íåçâàæà-
þ÷è íà â³äêðèòòÿ â îñòàíí³ äåñÿòèë³òòÿ ð³çíîìà-
í³òíèõ åò³îëî´³÷íèõ ôàêòîð³â óðàæåííÿ ïå÷³íêè,
íà ñüîãîäí³øí³ îäíèì ³ç ïðîâ³äíèõ ñåðåä íèõ çà-
ëèøàºòüñÿ àëêîãîëü. Ó 80% óñ³õ âèïàäê³â öèðîçó
ïå÷³íêè (ÖÏ) ïðè÷èíîþ º - àëêîãîëü [1, 2]. Çâ'ÿ-
çîê âæèâàííÿ àëêîãîëþ ³ç ðîçâèòêîì ÖÏ âïåðøå
äîâåäåíèé Ì. Âà³ll³ó ó 1793 ð. Ëåòàëüí³ñòü â³ä àë-
êîãîëüíîãî ÖÏ, íà ñüîãîäí³øí³ º âèñîêîþ ³ ïåðå-
âèùóº ëåòàëüí³ñòü ïðè áåçàëêîãîëüíîìó öèðîç³
òà ñòàíîâèòü 44% [3].

Çà äàíèìè French S.W. (2000), ñèñòåìà-
òè÷íå âæèâàííÿ àëêîãîëþ ïðèçâîäèòü ñïåðøó
äî ðîçâèòêó àëêîãîëüíîãî ñòåàòîãåïàòèòó, äàë³ äî
õðîí³÷íîãî ãåïàòèòó ³ç æèðîâîþ äèñòðîô³ºþ òà
íåêðîçîì ãåïàòîöèò³â, ìåçåíõ³ìàëüíîþ ðåàêö³ºþ,
à çà óìîâè ïîäàëüøîãî íàðîñòàííÿ, íàâ³òü ï³ñëÿ
ïðèïèíåííÿ âæèâàííÿ àëêîãîëþ - äî ÖÏ [4, 5].

Ìåòà äîñë³äæåííÿ: ïðîâåñòè ë³òåðàòóð-
íèé àíàë³ç â³äîìèõ êë³í³÷íèõ òà åêñïåðèìåíòàëü-
íèõ äîñë³äæåíü, ÿê³ ñòîñóþòüñÿ ñó÷àñíèõ àñïåêò³â
ïàòî´åíåçó óøêîäæåííÿ òà ðåïàðàö³éíî¿ ðå´åíå-
ðàö³¿ òêàíèíè ïå÷³íêè ïðè õðîí³÷í³é àëêîãîëüí³é
³íòîêñèêàö³¿.

Â³äîìî, ùî àëêîãîëü íå´àòèâíî âïëèâàº
íà îð´àí³çì òà ôóíêö³îíóâàííÿ âñ³õ æèòòºâî âàæ-
ëèâèõ ñèñòåì: íåðâîâó, ñåðöåâî-ñóäèííó, äèõàëü-
íó, òðàâíó, ñå÷îñòàòåâó, îïîðíî-ðóõîâó. Àëå íàé-
á³ëüøèé òîêñè÷íèé âïëèâ ïðèïàäàº íà ïå÷³íêó,
îñê³ëüêè ó öüîìó îð´àí³ â³äáóâàºòüñÿ ìåòàáîë³çì
åòàíîëó. Íåçâàæàþ÷è íà çðîñòàííÿ çàö³êàâëåíîñ-
ò³ íàóêîâö³â äî ïðîáëåìè àëêîãîëüíîãî óðàæåííÿ
ïå÷³íêè, ïèòàííÿ îñíîâíèõ àñïåêò³â ïàòî´åíåçó
âñå ùå çàëèøàºòüñÿ íåäîñòàòíüî âèâ÷åíèì. Çà
ë³òåðàòóðíèìè äæåðåëàìè â³äîìî, ùî âæèâàííÿ
á³ëüøå 80 ́ . åòàíîëó íà äîáó ìîæå ïðèçâåñòè äî
êë³í³÷íî ÿâíîãî çàõâîðþâàííÿ ïå÷³íêè ó ÷îëîâ³-
ê³â. Ó æ³íîê öÿ äîçà ó 2-4 ðàçè ìåíøà, äåÿê³ àâòî-

ðè âêàçóþòü áåçïå÷íó äîçó åòàíîëó 20 ́ . íà äåíü.
Àëå ðèçèê ðîçâèòêó àëêîãîëüíî¿ õâîðîáè ïå÷³íêè
ïîâ'ÿçàíèé ³ç íàáàãàòî ìåíøîþ äîçîþ, à ñàìå ³ç
âæèâàííÿì 30 ́ . åòàíîëó íà äîáó [6, 7]. Ïðè öüî-
ìó ñë³ä âðàõîâóâàòè, ùî íå ó âñ³õ îñ³á, ùî çëî-
âæèâàþòü ñïèðòíèìè íàïîÿìè, ðîçâèâàºòüñÿ
óðàæåííÿ ïå÷³íêè: ñåðåä ö³º¿ ãðóïè ÷àñòîòà âèÿâ-
ëåííÿ öèðîçó íà ðîçòèí³ íå ïåðåâèùóº 10-15%,
âîäíî÷àñ, ÿê ó 1/3 çì³íè ïå÷³íêè âçàãàë³ â³äñóòí³ [8].

Àíàë³çóþ÷è ÷èñëåíí³ ïóáë³êàö³¿ äîñë³äíè-
ê³â ³ç ö³º¿ òåìè ìîæíà ñêàçàòè, ùî çàëåæí³ñòü ïà-
òîëî´³÷íèõ çì³í ó ïå÷³íö³ ïðÿìî çàëåæèòü â³ä äî-
çè àëêîãîëþ ³ òðèâàëîñò³ éîãî âæèâàííÿ. Â³äîìî,
ùî á³ëüø íåáåçïå÷íèì º ùîäåííèé ïðèéîì àë-
êîãîëþ, à ïðè ïåð³îäè÷íîìó âæèâàíí³ ñòóï³íü
òîêñè÷íîãî óðàæåííÿ ïå÷³íêè º íèæ÷èì. Ïðè
öüîìó ó á³ëüøîñò³ ïîïóëÿö³éíèõ äîñë³äæåíü
âñòàíîâëåíî, ùî çàçíà÷åíèé ðèçèê çá³ëüøóºòüñÿ
ïðè ïðèéîì³ àëêîãîëþ íàòùå [9, 10]. Â³äîìî, ùî
îäíîêðàòíèé ïðèéîì âåëèêèõ äîç ñïèðòíèõ íà-
ïî¿â º á³ëüø íåáåçïå÷íèé, í³æ ïðèéîì ö³º¿ æ äîçè
ïðîòÿãîì äåê³ëüêîõ äí³â [11].

Äî ôàêòîð³â ðèçèêó ðîçâèòêó õðîí³÷íîãî
àëêîãîëüíîãî óøêîäæåííÿ ïå÷³íêè ìîæíà â³äíåñ-
òè: ùîäåííå âæèâàííÿ ÷èñòîãî åòàíîëó â äîçàõ,
ùî ïåðåâèùóº 40-60 ́ . íà äîáó äëÿ ÷îëîâ³ê³â ³ á³ëü-
øå 20 ́ . äëÿ æ³íîê ïðîòÿãîì òðèâàëîãî ÷àñó [12],
ñòàòü, â³ê, åòí³÷íó íàëåæí³ñòü, âèõ³äíèé ñòàí ïå-
÷³íêè, ñîö³àëüíî-ïîáóòîâ³ óìîâè, õàð÷óâàííÿ,
îæèð³ííÿ, ñèíäðîì ïåðåâàíòàæåííÿ çàë³çîì, ³í-
ô³êóâàííÿ ãåïàòîòðîïíèìè â³ðóñàìè, ñóïðîâ³äí³
çàõâîðþâàííÿ, ´åíåòè÷í³, ³ìóíí³ îñîáëèâîñò³ îð-
´àí³çìó (íàïðèêëàä, ́ åíåòè÷íèé ïîë³ìîðô³çì ôåð-
ìåíò³â, ÿê³ ìåòàáîë³çóþòü àëêîãîëü òà ê³ëüê³ñòü àë-
êîãîëüäåã³äðî´åíàçè), íóòðèòèâíèé ñòàòóñ [1, 13].

Ïîòðàïëÿþ÷è äî îð´àí³çìó åòàíîë âèÿâ-
ëÿº ðåçîðáö³éíó ä³þ, äîáðå âñìîêòóºòüñÿ ó ðîòî-
â³é ïîðîæíèí³ òà ñòðàâîõîä³, áëèçüêî 20% àáñîð-
áóºòüñÿ ó øëóíêó òà 80% - ó äâàíàäöÿòèïàë³é
êèøö³ [14], ïîò³ì ñïèðò ðîçíîñèòüñÿ êðîâ'þ. Ïî-
äðàçíåííÿ ñëèçîâî¿ îáîëîíêè øëóíêó ìîæå âè-
êëèêàòè áëþâîòó òà ³íø³ ðîçëàäè [15].

Äîâåäåíî, ùî îêèñëåííÿ àëêîãîëþ ðîç-
ïî÷èíàºòüñÿ ó òðàâíîìó òðàêò³, äå áóëè âèÿâëåí³
³çîôîðìè àëêîãîëüäåã³äðî´åíàçè (ÀÄ¥): íàéàê-
òèâí³øà ðîçì³ùóºòüñÿ ó øëóíêó, ïðÿì³é êèøö³,
ìåíø àêòèâíà - òîíêà, òîâñòà êèøêè [16]. Øëóí-
êîâà àëêîãîëüäåã³äðî´åíàçà çä³éñíþº ïåðøèé
åòàï ìåòàáîë³çìó åòàíîëó, ó ðåçóëüòàò³ ÿêîãî ê³ëü-
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ê³ñòü åòàíîëó, ùî íàäõîäèòü ó ïîðòàëüíèé êðî-
âîïëèí, çìåíøóºòüñÿ. Òàêîæ â³äîìî, ùî àêòèâ-
í³ñòü øëóíêîâî¿ àëêîãîëüäåã³äðî´åíàçè ìåíøà ó
æ³íîê [7, 17]. Íàäõîäæåííÿ åòàíîëó â³äáóâàºòüñÿ
÷åðåç åíòåðîöèòè òîíêî¿ êèøêè ó ïîðòàëüíó âå-
íîçíó ñèñòåìó, â ïå÷³íö³ ïðè ä³¿ åòàíîëó â³äáóâà-
ºòüñÿ ñòèìóëÿö³ÿ êë³òèí Êóïôåðà, ÿê³ ó ïîäàëü-
øîìó âèðîáëÿþòü îêñèäàíòè, çàïàëüí³, ô³áðî´å-
íåòè÷í³ öèòîê³íè òà â³ëüí³ ðàäèêàëè [3, 7]. Âíàñ-
ë³äîê ÷îãî ïîñèëþºòüñÿ ëåéêîöèòíà ³íô³ëüòðàö³ÿ
³ àêòèâóºòüñÿ ïðîöåñ çàïàëåííÿ ïå÷³íêè ³ç ìîæ-
ëèâ³ñòþ ðîçâèòêó ãåïàòèòó. Ïðîöåñ óøêîäæåííÿ
ïå÷³íêè ðîçïî÷èíàºòüñÿ ó çîí³ íàâêîëî öåíò-
ðàëüíî¿ âåíè, ÿêà â³äïîâ³äàº çà îêñè´åíàö³þ êðîâ³
òà ìàº âèñîêó êîíöåíòðàö³þ öèòîõðîìó P-450 2E1.
Ã³ïåðïðîäóêö³ÿ ïðîçàïàëüíèõ öèòîê³í³â, à ñàìå,
çá³ëüøåíà êîíöåíòðàö³ÿ ³íòåðëåéê³íó-8 òà ôàê-
òîðà íåêðîçó ïóõëèí-α ó êðîâ³ äîâîäÿòü àëêî-
ãîëüíå óðàæåííÿ ïå÷³íêè [3].

Ìàéæå 75-98% àëêîãîëþ, ÿêèé íàäõî-
äèòü â îð´àí³çì ìåòàáîë³çóºòüñÿ ãåïàòîöèòàìè.
Åòàíîë íå íàêîïè÷óºòüñÿ â îð´àí³çì³. Ó ñåðåä-
íüîìó ëèøå 10% åòàíîëó íå ìåòàáîë³çóºòüñÿ ³ â
íåçì³ííîìó âèãëÿä³ âèâîäèòüñÿ ëåãåíÿìè, íèð-
êàìè, øê³ðîþ [18]. Â³äîìî, ùî îêèñëåííÿ àëêîãîëþ
â³äáóâàºòüñÿ íàéá³ëüø ³íòåíñèâíî ïåðøèõ ï'ÿòü ãî-
äèí ï³ñëÿ âæèâàííÿ ³ òðèâàº äî 15 ä³á ç óòâîðåí-
íÿì õîëåñòåðèíó ³ æèðíèõ êèñëîò [19].

Îêèñëåííÿ åòàíîëó â ïå÷³íö³ â³äáóâàºòüñÿ
çà ó÷àñò³ 3 ôåðìåíòíèõ ñèñòåì: àëêîãîëüäåã³äðî-
´åíàçè (ÀÄ¥), ì³êðîñîìàëüíî¿ åòàíîëîêèñíþ-
âàëüíî¿ ñèñòåìè (ÌÅÎÑ) ³ êàòàëàçè [3, 17].

Àëêîãîëüäåã³äðî´åíàçà - öå ñèñòåìà öèí-
êîâì³ñíèõ ôåðìåíò³â, ÿê³ ïðèñêîðþþòü â³äùåï-
ëåííÿ âîäíþ â³ä ìîëåêóëè åòàíîëó, ùî ëîêàë³çó-
ºòüñÿ ó ð³äê³é ÷àñòèí³ öèòîïëàçìè. Öåé ôåðìåíò
º äèìåðîì, ùî ñêëàäàºòüñÿ ³ç îäíàêîâèõ àáî
áëèçüêèõ çà ïåðâèííîþ ñòðóêòóðîþ ïîë³ïåïòèä-
íèõ ëàíöþã³â, ÿê³ êîäóþòüñÿ àëåëÿìè îäíîãî ́ å-
íà. Âèä³ëÿþòü 7 ³çîôåðìåíò³â ÀÄ¥ [20]. ÀÄ¥ â³ä-
ïîâ³äàº çà ìåòàáîë³çì àëêîãîëþ, êîëè éîãî êîí-
öåíòðàö³ÿ ó êðîâ³ ³ òêàíèíàõ â³äíîñíî íèçüêà, ðîç-
ùåïëþº äî 80% åòàíîëó. Äåã³äðóâàííÿ åòàíîëó
â³äáóâàºòüñÿ ïðè ä³¿ ôåðìåíòó ÀÄ¥ (çà ó÷àñò³ êî-
ôåðìåíòà í³êîòèíàì³äàäåí³í-äèíóêëåîòèäà -
ÍÀÄ+) ³ç óòâîðåííÿì àöåòàëüäåã³äó [21]:
Ñ2Í5ÎÍ+HAD+↔ÑÍ3ÑÍÎ+NAD·H+H+              (1)

Ó ðåàêö³¿ (1) ³îí âîäíþ ïåðåõîäèòü â³ä
ñïèðòó íà êîôåðìåíò ÍÀÄ+ ³ç óòâîðåííÿì

ÍÀÄ·Í. Íàêîïè÷åííÿ ³îí³â âîäíþ ñòèìóëþþòü
ïðîöåñè îêèñëþâàëüíîãî ôîñôîðèëþâàííÿ ó ì³-
òîõîíäð³ÿõ. Íàäì³ðíà àêòèâ³çàö³ÿ öüîãî ïðîöåñó
ïðèçâîäèòü äî íàáóõàííÿ ì³òîõîíäð³é ³ äî çñóâó
îêèñíî-â³äíîâíî¿ ð³âíîâàãè ó ëóæíèé á³ê.

Ïðè âæèâàíí³ âåëèêèõ ê³ëüêîñòåé àëêî-
ãîëþ òà ïðè õðîí³÷íîìó éîãî ïðèéîì³ åòàíîë àê-
òèâóº ÌÅÎÑ öèòîõðîìó P450 2E1, ëîêàë³çîâàíó â
ì³êðîñîìàõ íåïîñìóãîâàíèõ ðåòèêóëîåíäîòåë³é-
íèõ êë³òèí ãåïàòîöèò³â. Ïðè õðîí³÷íîìó àëêîãî-
ë³çì³ îêèñëåííÿ åòàíîëó ïðèñêîðþºòüñÿ íà 50-
70% çà ðàõóíîê ã³ïåðòðîô³¿ ðåòèêóëîåíäîòåë³éíèõ
êë³òèí òà ³íäóêö³¿ öèòîõðîìó Ð450 2E1, ÿêèé º ó 10
ðàç³â àêòèâí³øèé çà ÀÄ¥, çäàòíèé îêèñëþâàòè
íå ò³ëüêè åòàíîë, à é ìåòàíîë òà áåðå ó÷àñòü ó
äåòîêñèêàö³¿ ë³êàðñüêèõ ïðåïàðàò³â [22].

Ñ2Í5ÎÍ+NADPH+Í++Î2→
                  ÑÍ3ÑÍÎ+NADP++2Í2Î     (2)

Îêð³ì îñíîâíî¿ ðåàêö³¿ (2), öèòîõðîì Ð450
êàòàë³çóº óòâîðåííÿ àêòèâíèõ ôîðì êèñíþ (Î2

-,
Í2Î2), ÿê³ ñòèìóëþþòü ïåðåêèñíå îêèñëåííÿ ë³-
ï³ä³â (ÏÎË) ó ïå÷³íö³ òà ³íøèõ îð´àíàõ [3].

Êàòàëàçíà ñèñòåìà â³ä³ãðàº ì³í³ìàëüíó
ðîëü ó ìåòàáîë³çì³ åòàíîëó, âîíà àêòèâóºòüñÿ ïðè
âèñíàæåíí³ öèòîõðîì³â. Êàòàëàçà ì³ñòèòüñÿ ó
ïåðîêñèñîìàõ öèòîïëàçìè ³ ì³òîõîíäð³ÿõ êë³òèí
ïå÷³íêè ³ ðîçùåïëþº áëèçüêî 2% åòàíîëó, êàòà-
ë³çóº ðåàêö³þ ïåðîêñèä âîäíþ, ó ðåçóëüòàò³ óòâî-
ðþºòüñÿ àöåòàëüäåã³ä:

ÑÍ3ÑÍ2ÎÍ+Í2Î2→ÑÍ3ÑÍÎ+2Í2Î           (3)
Ïðè õðîí³÷íîìó âæèâàíí³ åòàíîëó ðîëü

ö³º¿ ñèñòåìè ï³äâèùóºòüñÿ. Êàòàëàçà àêòèâí³øà
çà ÀÄ¥ â 4-5 ðàçè. Óòâîðþþòüñÿ ïåðåêèñí³ ïðî-
äóêòè, ÿê³ àêòèâóþòü ïðîöåñè ÏÎË ³ ïðèçâîäÿòü
äî ùå á³ëüøîãî ïîðóøåííÿ ôóíêö³¿ ë³ï³äíèõ
ìåìáðàí.

Îòæå, íà ïåðøîìó åòàï³ îêèñëåííÿ àëêî-
ãîëþ ó ãåïàòîöèòàõ â³äáóâàºòüñÿ äåã³äðóâàííÿ
åòàíîëó ³ç óòâîðåííÿì àöåòàëüäåã³äó, äèâ. ðåàêö³¿
(1), (2), (3), ÿêèé º òèïîâèì àë³ôàòè÷íèì àëüäå-
ã³äîì ³ç âèñîêîþ ðåàêö³éíîþ çäàòí³ñòþ ó â³äíî-
øåíí³ äî á³î´åííèõ íóêëåîô³ë³â (â³í íåôåðìåí-
òàö³éíî ìîæå àöåòèëþâàòè ³ç SH-, NH2- ãðóïàìè
á³ëê³â òà äðóãèõ ñêëàäîâèõ ó êë³òèíàõ òà ïîðóøó-
âàòè ¿õ ôóíêö³¿) ÷èì ïîÿñíþºòüñÿ éîãî òîêñè÷-
í³ñòü [23].

Çàâåðøàëüíèì åòàïîì á³îòðàíñôîðìàö³¿
åòàíîëó º îêèñíåííÿ àöåòàëüäåã³äó äâîìà ôåðìåí-
òàìè: FAD+-çàëåæíîþ àëüäåã³äîêñèäàçîþ (ðåàêö³ÿ
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(4)) òà NAD+-çàëåæíîþ àöåòàëüäåã³ääåã³ä-
ðî´åíàçîþ (ÀëüÄ¥) â àöåòàò (ðåàêö³ÿ (5)) [21, 24]:

ÑÍ3ÑÍÎ+Î2+H2O→ÑÍ3ÑÎÎÍ+Í2Î2       (4)
Ó ðåçóëüòàò³ ðåàêö³¿ (4) óòâîðþºòüñÿ îöòîâà

êèñëîòà, ïåðîêñèä âîäíþ òà ³íø³ àêòèâí³ ôîðìè
êèñíþ, ÿê³ òàêîæ àêòèâóþòü ïðîöåñè ÏÎË.

ÑÍ3ÑÍÎ+Í2Î+NAD+→
         ÑÍ3ÑÎÎÍ+NAD·H+H+              (5)
Îòðèìàíà ó ðåçóëüòàò³ ðåàêö³é (4), (5) îö-

òîâà êèñëîòà êàòàë³çóºòüñÿ àöåòàò-ÊîÀ-ë³ãàçîþ
(ò³îê³íàçîþ) ó ïðèñóòíîñò³ àäåíîçèíòðèôîñôàòó
(ÀÒÔ), ïåðåòâîðþºòüñÿ ó àöåòèëêîåíçèì À (àöå-
òèë-ÊîÀ), ÿêèé ó ïîäàëüøîìó âõîäèòü äî öèêëó
Êðåáñà ³ îêèñëþºòüñÿ äî ÑÎ2 ³ Í2Î ³ç óòâîðåííÿì
åíåðã³¿. Àöåòèë-ÊîÀ òàêîæ áåðå ó÷àñòü ó ñèíòåç³
æèðíèõ êèñëîò, õîëåñòåðèíó ³ ñòåðî¿äíèõ ãîðìî-
í³â. Çàëåæíî â³ä ñï³ââ³äíîøåííÿ ÀÒÔ/ÀÄÔ òà êîí-
öåíòðàö³¿ îêñàëîàöåòàòà ó ì³òîõîíäð³ÿõ ãåïàòîöèò³â,
ìîæå âèêîðèñòîâóâàòèñü íà ñèíòåç æèðíèõ êèñëîò
÷è êåòîíîâèõ ò³ë. Òàêîæ ï³äâèùóþòüñÿ êîíöåíòðà-
ö³¿ àöåòàëüäåã³äà ³ àöåòàòó â ê³ëüêà ðàç³â [25].

Ïðîàíàë³çóâàâøè âåëèêó ê³ëüê³ñòü ë³òåðà-
òóðíèõ äæåðåë ìè âèä³ëèëè îñíîâí³ ìåõàí³çìè
ïîøêîäæåííÿ ïå÷³íêè. Ðîçð³çíÿþòü íàñòóïí³
ïðÿì³ ³ íåïðÿì³ åôåêòè ïàòî´åíåòè÷íîãî âïëèâó
åòàíîëó íà ãåïàòîöèòè, ÿê³ ëåæàòü â îñíîâ³ àë-
êîãîëüíîãî óðàæåííÿ ïå÷³íêè: òîêñè÷íà ä³ÿ àöå-
òàëüäåã³äó (âèñîêîðåàêö³éíîãî ³ ïîòåíö³éíî òîê-
ñè÷íîãî ìåòàáîë³òó åòàíîëó) [7, 17]. Íàêîïè÷åí-
íÿ àöåòàëüäåã³äó â òêàíèí³ ïå÷³íêè ïðèçâîäèòü
äî ìåòàáîë³÷íèõ ïîðóøåíü, çîêðåìà, îêèñíî-â³ä-
íîâíèõ ïðîöåñ³â (îêñèäàòèâíèé ñòðåñ), ïîñè-
ëåííÿ ïðîöåñ³â ÏÎË [13], ôîðìóâàííÿ ñò³éêèõ
êîìïëåêñíèõ ñïîëóê ³ç á³ëêàìè, ïîðóøåííÿ ôîñ-
ôîë³ï³ä³â ìåìáðàí, ï³äâèùåííÿ ¿õ ïðîíèêíîñò³,
ïîðóøåííÿ òðàíñìåìáðàííîãî òðàíñïîðòó òà
ôóíêö³îíóâàííÿ êë³òèííèõ ðåöåïòîð³â òà ìåìá-
ðàííèõ ôåðìåíò³â [3, 8]; ï³äâèùåííÿ êë³òèííîãî
ðåäîêñ-ïîòåíö³àëó (çá³ëüøåííÿ ñï³ââ³äíîøåííÿ
ÍÀÄ·Í ³ ÍÀÄ+ ïðèçâîäèòü äî ï³äâèùåíîãî ñèí-
òåçó ëàêòàòó ³ç ï³ðóâàòó, ùî ó ïîäàëüøîìó ïðè-
çâîäèòü äî ðîçâèòêó ëàêòàò-àöèäîçó); ïîðóøåííÿ
ë³ï³äíîãî îáì³íó; ïîðóøåííÿ ôóíêö³é ì³òîõîíä-
ð³é [26]; íàðîñòàº ã³ïîêñ³ÿ; ðîçâèâàþòüñÿ ³ìóíí³
òà çàïàëüí³ ìåõàí³çìè óøêîäæåííÿ ïå÷³íêè; àê-
òèâóþòüñÿ ïðîöåñè êîëàãåíî´åíåçó, êàíöåðî´å-
íåçó, ô³áðî´åíåçó.

Îòæå, ïðè õðîí³÷í³é òðèâàë³é àëêîãîëüí³é
³íòîêñèêàö³¿ çì³íè ó ïå÷³íêîâ³é ïàðåíõ³ì³ ìàþòü

íåçâîðîòíèé õàðàêòåð, îñê³ëüêè ó öüîìó îð´àí³
â³äáóâàºòüñÿ ìåòàáîë³çì åòàíîëó. Íåçâàæàþ÷è íà
çðîñòàííÿ çàö³êàâëåíîñò³ äî ïðîáëåìè àëêîãîëü-
íîãî óðàæåííÿ ïå÷³íêè, ïèòàííÿ îñíîâíèõ àñ-
ïåêò³â ïàòî´åíåçó âñå ùå çàëèøàºòüñÿ íåäîñòàò-
íüî âèâ÷åíèì, à óñêëàäíåííÿ, òàê³ ÿê - õðîí³÷íèé
ãåïàòèò, ô³áðîç òà öèðîç ïå÷³íêè, ïðè íàðîñòàíí³
ìîæóòü ïðèçâåñòè äî ðîçâèòêó ðàêó òà ëåòàëüíîãî
íàñë³äêó [25].

Ïîðóøåííÿ ³ìóííèõ ðåàêö³é, çàïàëåííÿ,
àêòèâàö³ÿ ïðîöåñ³â ô³áðî´åíåçó, ï³äâèùåííÿ êî-
ëà´åíåçó, çðîñòàííÿ ñòóïåíþ åíäîòîêñèì³¿, áóäóòü
ïðèçâîäèòè äî óøêîäæåííÿ òà çàãèáåë³ ãåïàòî-
öèò³â òà îäíî÷àñíî ñòèìóëþâàòè ïðîöåñè ðåïà-
ðàö³éíî¿ ðå´åíåðàö³¿ ïå÷³íêè, ùî íàïðàâëåí³ íà
â³äíîâëåííÿ éîãî ìàñè òà ôóíêö³¿. Ô³ç³îëî´³÷íà
ðå´åíåðàö³ÿ ïîä³ëÿºòüñÿ íà ìîëåêóëÿðíó (ð³çí³ ð³â-
í³ â³äíîâëåííÿ ìîëåêóë); âíóòð³øíüîîð´àíî¿äíó
(íîðìàë³çàö³ÿ áóäîâè îêðåìèõ îð´àíî¿ä³â ³ ¿õ ã³-
ïåðòðîô³ÿ); îð´àíî¿äíó (çá³ëüøåííÿ ÷èñëà îð´à-
íî¿ä³â ³ ã³ïåðïëàç³ÿ ÿäåðíîãî àïàðàòó); êë³òèííó
ðå´åíåðàö³þ (ïîä³ë êë³òèí). Ïåðø³ òðè âèäè ðå-
´åíåðàö³¿ â³äíîñÿòüñÿ äî âíóòð³øíüîêë³òèííî¿ ðå-
´åíåðàö³¿, íà ÿê³é ́ ðóíòóºòüñÿ ðåïàðàö³éíà ðå´å-
íåðàö³ÿ [27]. Â³äîìî, ùî ïå÷³íêà ìàº øèðîêèé ä³à-
ïàçîí êîëèâàíü ôóíêö³îíàëüíî¿ àêòèâíîñò³ â
íîðìàëüíèõ óìîâàõ çàáåçïå÷óºòüñÿ ïåðåâàæíî
íà îñíîâ³ ³íòåíñèô³êàö³¿ àáî ãàëüìóâàííÿ âíóò-
ð³øíüîêë³òèííèõ ðå´åíåðàö³éíèõ ïðîöåñ³â. Ó
íîðìàëüíèõ óìîâàõ ì³òîç ó ïå÷³íêîâî¿ òêàíèíè
ð³äê³ñíèé òà íå÷èñëåííèé, õî÷à ãåïàòîöèòè ìà-
þòü çäàòí³ñòü äî á³ëüøå í³æ 100 ðåïë³êàö³éíèõ
öèêë³â. Íà ïðîòèâàãó, ïîÿâà ã³ïåðòðîôîâàíèõ ãå-
ïàòîöèò³â ³ç âåëèêèìè ÿäðàìè - ÷àñòå ÿâèùå.

Çàãàëüíî â³äîìèì ôàêòîì º âèñîêà ðå´å-
íåðàö³éíà çäàòí³ñòü ïå÷³íêè. Ïðè ïîøêîäæåíí³
ïå÷³íêè, ùî ñóïðîâîäæóºòüñÿ çàãèáåëëþ çíà÷íèõ
¿¿ ä³ëÿíîê, ùî âèìàãàº øâèäêîãî â³äíîâëåííÿ ïî-
÷àòêîâîãî îá'ºìó ïàðåíõ³ìè, ïîðÿä ³ç ³íòåíñèô³-
êàö³ºþ âñåðåäèí³ êë³òèííèõ ã³ïåðïëàñòè÷íèõ
ïðîöåñ³â çíà÷íî çðîñòàº ³ ì³òîòè÷íà àêòèâí³ñòü
ïå÷³íêîâèõ êë³òèí. Ó ÷èñëåííèõ åêñïåðèìåíòàõ
âñòàíîâëåíî, ùî ï³ñëÿ âèäàëåííÿ ó òâàðèí 70%
ìàñè, ïå÷³íêà ó â³äíîñíî êîðîòêèé òåðì³í äîñÿãàº
ïî÷àòêîâî¿ ìàñè ³ç ïîâíîþ íîðìàë³çàö³ºþ ôóíê-
ö³é [27].

Òàêèì ÷èíîì, âàæëèâèì º ïèòàííÿ âèâ-
÷åííÿ ìåõàí³çì³â ðåïàðàö³éíî¿ ðå´åíåðàö³¿ ïå÷³í-
êè ïðè õðîí³÷íîìó àëêîãîëüíîìó óðàæåíí³. Â³-
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äîìî, ùî ðåïàðàö³éíèé ð³ñò ìîæå çä³éñíþâàòèñÿ
òðüîìà êë³òèííèìè ìåõàí³çìàìè: çá³ëüøåííÿ
ê³ëüêîñò³ êë³òèí (ïðîë³ôåðàö³ÿ), çá³ëüøåííÿ ÷èñëà
´åíîì³â ó êë³òèíàõ (ïîë³ïëî¿äèçàö³ÿ) òà çà ðàõóíîê
ðîñòó öèòîïëàçìè êë³òèí (ã³ïåðòðîô³ÿ) [27, 28,
29]. Ðåïàðàö³éíà ðå´åíåðàö³ÿ ïàòîëî´³÷íî çì³íå-
íî¿ ïå÷³íêè ìîæå â³äáóâàòèñÿ ÿê øëÿõîì çá³ëü-
øåííÿ îá'ºìó ôóíêö³îíóþ÷î¿ ïàðåíõ³ìè, òàê é
øëÿõîì, ÿê çàçíà÷àëîñü ðàí³øå, ðåçîðáö³¿ íàä-
ëèøêó óòâîðåíîãî êîëà´åíó. Ðåïàðàö³éíèé ïðî-
öåñ âêëþ÷àº äâ³ ð³çí³ ôàçè - ðå´åíåðàö³þ, çà ¿¿ óìîâ
óøêîäæåí³ êë³òèíè çàì³ùóþòüñÿ êë³òèíàìè òàêîãî
æ òèïó, ïðè öüîìó íàñë³äê³â ïàòîëî´³÷íîãî ïðî-
öåñó íå çàëèøàºòüñÿ òà ô³áðîïëàç³ÿ (ô³áðîç), ïðè
ÿêîìó ïàðåíõ³ìà îð´àíó çàì³ùóºòüñÿ ñïîëó÷íîþ
òêàíèíîþ. ßê â³äîìî, ³ç äîñë³äæåíü [30, 31, 32],
íåäîñòàòí³ñòü ðåïàðàö³éíî¿ ðå´åíåðàö³¿ ìîæå ñëó-
ãóâàòè ïåðåäóìîâîþ õðîí³çàö³¿ ïàòîëî´³÷íîãî
ïðîöåñó â îð´àí³. Òîìó àêòóàëüíèì ïèòàííÿì º
ôàðìàêîëî´³÷íà ñòèìóëÿö³ÿ ðåïàðàö³éíî¿ ðå´åíå-
ðàö³¿ ïàòîëî´³÷íî çì³íåíî¿ ïå÷³íêè ³ äîñë³äæåííÿ
¿¿ êë³òèííèõ ìåõàí³çì³â.

Òàêèì ÷èíîì, åêñïåðèìåíòàëüí³ äîñë³-
äæåííÿ â³êîâèõ îñîáëèâîñòåé óðàæåííÿ òà ðå-
ïàðàö³éíî¿ ðå´åíåðàö³¿ òêàíèí ïå÷³íêè çà óìîâ
õðîí³÷íî¿ àëêîãîëüíî¿ ³íòîêñèêàö³¿ º àêòóàëüíèì
ïèòàííÿì, ÿêå ïîòðåáóº ïîäàëüøîãî ñòóä³þâàííÿ,
ùî ó ïîäàëüøîìó ìîæå äîïîìîãòè ïîë³ïøèòè
ôàðìàêîêîðåêö³þ óñêëàäíåíü òà ïîðóøåíü, ïî-
â'ÿçàíèõ ³ç õðîí³÷íèì òîêñè÷íèì âïëèâîì àëêî-
ãîëþ òà éîãî ìåòàáîë³ò³â íà îð´àí³çì.

Âèñíîâêè
Â îñíîâ³ ïàòî´åíåçó ðîçâèòêó àëêîãîëüíîãî óø-
êîäæåííÿ ïå÷³íêè ëåæàòü ãëèáîê³ çì³íè ìåòàáî-
ë³çìó, ùî ïðèçâîäÿòü äî ïîðóøåíü á³î´åíåçó,
ñòðóêòóðè, ôóíêö³é êë³òèí, îð´àí³â òà ñèñòåì, ó
ïåðøó ÷åðãó - ïå÷³íêè [33] òà àêòèâóþòü ïðîöåñè
ðåïàðàö³éíî¿ ðå´åíåðàö³¿. Ïðåäñòàâëåí³ ìàòåð³àëè
ñòîñîâíî ïàòî´åíåçó ðîçâèòêó àëêîãîëüíî¿ õâî-
ðîáè ïå÷³íêè ï³äêðåñëþþòü àêòóàëüí³ñòü ö³º¿ ìå-
äè÷íî-ñîö³àëüíî¿ ïðîáëåìè - óøêîäæåííÿ ïå÷³í-
êè ïðè õðîí³÷í³é àëêîãîëüí³é ³íòîêñèêàö³¿. Îñ-
ê³ëüêè ïðîáëåìà çëîâæèâàííÿ àëêîãîëþ â Óêðà-
¿í³, îñîáëèâî ó ï³äë³òê³â òà ìîëîäèõ ëþäåé, íàáóëà
çàãàëüíîäåðæàâíîãî õàðàêòåðó ÷åðåç çíèæåííÿ
ð³âíÿ çäîðîâ'ÿ íàñåëåííÿ, íàíåñåííÿ åêîíîì³÷-
íèõ çáèòê³â òà âèñîêó ñìåðòí³ñòü, òîìó ïîòðåáóº
ïîäàëüøîãî äîñë³äæåííÿ òà âèâ÷åííÿ. Äîñë³-

äæåííÿ äîïîìîæå óäîñêîíàëèòè êîðåêö³þ ïîðó-
øåíü ïîâ'ÿçàíèõ ³ç õðîí³÷íèì òîêñè÷íèì âïëè-
âîì àëêîãîëþ.
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