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Ðåçþìå. Ó ñòàòò³ íàâåäåí³ äàí³ âëàñíèõ äîñë³äæåíü ïîðóøåíü
ìåòàáîë³÷íî¿ àêòèâíîñò³ ôëîðè êèøå÷íèêà ³ áðîíõ³â, çà ðàõóíîê
çì³í âì³ñòó êîðîòêîëàíöþãîâèõ æèðíèõ êèñëîò (ÊÆÊ), ó õâîðèõ
íà õðîí³÷íå îáñòðóêòèâíå çàõâîðþâàííÿ ëåãåíü (ÕÎÇË) ³ç
ñóïóòíüîþ ïàòîëîã³ºþ êèøå÷íèêà - ð³çíèìè âàð³àíòàìè ñèíäðî-
ìó ïîäðàçíåíîãî êèøå÷íèêó (ÑÏÊ). Âñòàíîâëåí³ á³ëüø âèðàæåí³
çì³íè ì³êðîåêîëîã³÷íîãî ñòàòóñó, ùî ô³êñóþòüñÿ ïðè âèâ÷åíí³
ïàðàìåòð³â ÊÆÊ ó êàë³ õâîðèõ íà ÕÎÇË + ÑÏÊ ó ïîð³âíÿíí³ ç
³çîëüîâàíèìè ôóíêö³îíàëüíèìè çàõâîðþâàííÿìè êèøå÷íèêó,
ñâ³ä÷àòü ïðî âçàºìíî îáòÿæóþ÷³ ïàòîãåíåòè÷í³ ìåõàí³çìè
ðîçâèòêó îêðåìî âçÿòèõ ïàòîëîã³é.

Êëþ÷îâ³ ñëîâà: õðîí³÷íå îáñòðóê-
òèâíå çàõâîðþâàííÿ ëåãåíü.
ñèíäðîì ïîäðàçíåíîãî êèøå÷íèêà,
êîðîêîëàíöþãîâ³ æèðí³ êèñëîòè.

Âñòóï
Ïðè ³íôåêö³éíîìó çàãîñòðåíí³ õðîí³÷íîãî îá-

ñòðóêòèâíîãî çàõâîðþâàííÿ ëåãåíü (ÕÎÇË), óíàñ-
ë³äîê ì³êðîáíî¿ êîëîí³çàö³¿ ñëèçîâèõ, ÷àñòîãî ³
íåðàö³îíàëüíîãî ïðèéîìó àíòèá³îòèê³â øèðîêî-
ãî ñïåêòðà, ïîðóøóºòüñÿ ãîìåîñòàòè÷íà ôóíêö³ÿ
³íäèãåííî¿ ì³êðîôëîðè êèøå÷íèêà, â ðåçóëüòàò³
ôîðìóâàííÿ äèñá³îçó. Âñòàíîâëåíî, ùî ì³æ
ì³êðîôëîðîþ òà ìàêðîîðãàí³çìîì â³äáóâàºòüñÿ
îáì³í íèçüêîìîëåêóëÿðíèìè ìåòàáîë³òàìè, äî
ÿêèõ â³äíîñÿòüñÿ êîðîòêîëàíöþãîâ³ æèðí³ êèñëî-
òè (ÊÆÊ) òà ¿õ ñîë³ [2, 5].

ÊÆÊ âèêîíóþòü â îðãàí³çì³ âàæëèâ³ ôóíêö³¿:
ïîïåðåäæàþòü ïóõëèííó òðàíñôîðìàö³þ êîëîíî-
öèò³â, ïðèéìàþòü ó÷àñòü ó ïîñòàâö³ ñóáñòðàò³â
ë³ïî - ³ ãëþêîíåîãåíåçó, âïëèâàþòü íà ð³âåíü äå-
ÿêèõ ãîðìîí³â ã³ïîô³çó, ðåãóëþþòü äåòîêñèêàö³é-
íó ôóíêö³þ ïå÷³íêè, ïðèéìàþòü ó÷àñòü â åíòåðî-
ãåïàòè÷í³é öèðêóëÿö³¿ æîâ÷íèõ êèñëîò, ðåãóëþ-
þòü ìîòîðèêó ãëàäåíüêî¿ ìóñêóëàòóðè, º îñíîâíè-
ìè äæåðåëàìè åíåðãîçàáåçïå÷åííÿ åï³òåë³þ, ñòè-
ìóëþþòü éîãî ïðîë³ôåðàö³þ òîùî [3, 6]. Íåùî-
äàâíî â ÊÆÊ, à ñàìå, áóòèðàòó, âèÿâëåí³ âëàñòè-
âîñò³ ðåãóëþâàòè ïðîë³ôåðàö³þ «in vivo» ³ «in
vitro» [7]. Ä³éñíî, ÊÆÊ º îñíîâíèì äæåðåëîì
åíåðã³¿, ïàëèâîì äëÿ åï³òåë³àëüíèõ êë³òèí òîâñòî-
ãî êèøå÷íèêó, ÿê³ ìîæóòü âïëèâàòè íà êë³òèííó

ïðîë³ôåðàö³þ øëÿõîì âèâ³ëüíåííÿ ôàêòîð³â ðîñòó
àáî øëóíêîâî-êèøêîâèõ ïåïòèä³â, òàêèõ ÿê ãàñò-
ðèí, àáî âíàñë³äîê ìîäóëÿö³¿ ñëèçîâîãî êðîâîòîêó.
Íàðåøò³, ÊÆÊ ìîæóòü ä³ÿòè áåçïîñåðåäíüî íà
ãåííó ðåãóëÿö³þ êë³òèííî¿ ïðîë³ôåðàö³¿ [8].

ÊÆÊ óòâîðþþòüñÿ â òîâñòîìó êèøå÷íèêó ñàõà-
ðîë³òè÷íîþ ì³êðîôëîðîþ (áàêòåðî¿äàìè, á³ô³äî-,
ôóçîáàêòåð³ÿìè, ïåïòîñòðåïòîêîêàìè, êëîñòðèä-
³ÿìè òà ³í.) â ïðîöåñ³ ì³êðîáíîãî òðàâëåííÿ. Íå-
ðîçãàëóæåí³ ÊÆÊ - îöòîâà (Ñ2), ïðîï³îíîâà (ÑÇ),
ìàñëÿíà (Ñ4), âàëåð³àíîâà (Ñ5) – óòâîðþþòüñÿ
ïðè àíàåðîáíîìó áðîä³íí³ âóãëåâîäí³â, îñíîâíèì
ñóáñòðàòîì äëÿ ÿêîãî º õàð÷îâ³ âîëîêíà òà ñëèç.
Óòâîðåííþ ðîçãàëóæåíèõ êèñëîò, ³çîìàñëÿíî¿
(iC4) òà ³çîâàëåð³àíîâî¿ (iC5), ñïðèÿþòü ìåòàáî-
ë³çàö³ÿ á³ëê³â, à ñàìå âàë³íó òà ëåéöèíó. Åôåêòè
ÊÆÊ êîíöåíòðàö³éíî çàëåæí³. ¯õ ã³ïåðïðîäóêö³ÿ
òàê ÿê, ³ ¿õ íåäîñòàòí³ñòü ìîæóòü íåãàòèâíî âïëè-
âàòè íà ìàêðîîðãàí³çì.

Êîëîí³çàö³ÿ ïàòîãåííîþ òà óìîâíî-ïàòîãåííîþ
ì³êðîôëîðîþ äèõàëüíèõ øëÿõ³â ïðè ³íôåêö³éíîìó
çàãîñòðåíí³ ÕÎÇË ìîæå âïëèâàòè íà ïðîäóêö³þ ÊÆÊ
³ â³äîáðàæàòè õàðàêòåð ³íôåêö³éíî-çàïàëüíîãî ïðîöå-
ñó â áðîíõîëåãåíåâ³é ñèñòåì³ ó õâîðèõ íà ÕÎÇË.

ßê â³äîìî, ÊÆÊ ìàþòü áàêòåð³àëüíå ïîõîä-
æåííÿ ³ ïîòðàïëÿþòü ó êðîâ’ÿíå ðóñëî øëÿõîì àá-
ñîðáö³¿ ç êèøå÷íèêó.
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Ìåòà äîñë³äæåííÿ
Âèâ÷èòè âì³ñò ÊÆÊ ó êàë³, õàðêîòèíí³ ³ ñëè-

çîâ³é îáîëîíö³ áðîíõ³â õâîðèõ íà ÕÎÇË ³ç ñèíä-
ðîìîì ïîäðàçíåíîãî êèøå÷íèêà (ÑÏÊ) ³ç çàêðå-
ïîì òà ä³àðåºþ (ÑÏÊ-Ç, ÑÏÊ-Ä), äëÿ âèçíà÷åííÿ
îñíîâíèõ îñîáëèâîñòåé çì³í ìåòàáîë³÷íî¿ àêòèâ-
íîñò³ êèøêîâî¿ ôëîðè ³ ôëîðè áðîíõ³àëüíîãî äå-
ðåâà.

Ìàòåð³àë ³ ìåòîäè
Äëÿ îö³íêè çì³í ìåòàáîë³÷íî¿ àêòèâíîñò³ ôëî-

ðè ìåòîäîì ãàçîð³äèííîãî õðîìàòîãðàô³÷íîãî
àíàë³çó ïðîâîäèëè âèçíà÷åííÿ âì³ñòó ÊÆÊ ó
êàë³, õàðêîòèíí³ òà ñëèçîâ³é îáîëîíö³ áðîíõ³â
(àâòîïñ³éíèé ìàòåð³àë) õâîðèõ íà ÕÎÇË ³ç ÑÏÊ.
Äëÿ äîñë³äæåííÿ çàáèðàëè øìàòî÷êè ñëèçîâî¿
îáîëîíêè áðîíõ³â 3-5 ïîðÿäêó (ðîçòèí ò³ëà ïîìåð-
ëîãî òà çàá³ð ìàòåð³àëó ïðîâîäèâñÿ ïðîòÿãîì íå
á³ëüøå í³æ ÷åðåç 12 ãîäèí â³ä ìîìåíòó ñìåðò³).
Äîñë³äæåííÿ ïðîâîäèëè íà áàç³ êë³í³êî-ä³àãíîñ-
òè÷íî¿ ëàáîðàòîð³¿ ÎÎÎ”Óí³-ìåä” Íàâ÷àëüíî-íà-
óêîâîãî Öåíòðó ïðè óïðàâë³íí³ ñïðàâàìè ïðåçè-
äåíòà Ðîñ³éñüêî¿ Ôåäåðàö³¿ (Ìîñêâà) ñóì³ñíî ç
ä.ì.í., ïðîôåñîðîì Àðäàòñêîþ Ì. Ä. [3, 4].

Äëÿ äîñë³äæåííÿ áóëî âçÿòî 32 àâòîïñ³éíèõ
ïðîáè (ðîçòèí ïðîâîäèâñÿ íå á³ëüøå í³æ ÷åðåç 24
ãîä ï³ñëÿ ôàêòó ñìåðò³) ñëèçîâî¿ îáîëîíêè (ÑÎ)
áðîíõ³â õâîðèõ íà ÕÎÇË ³ç ÑÏÊ (18 õâîðèõ íà
ÕÎÇË, 6 õâîðèõ íà ÕÎÇË ç ÑÐÊ ³ç ä³àðåºþ (Ä), 8
õâîðèõ íà ÕÎÇË ³ç ÑÏÊ ³ç çàêðåïîì (Ç)); ïðîâî-
äèëè äîñë³äæåííÿ ÊÆÊ ó õàðêîòèíí³ 46 õâîðèõ
(32 õâîðèõ íà ÕÎÇË, 7 õâîðèõ íà ÕÎÇË ³ç ÑÏÊ-
Ä òà 7 õâîðèõ íà ÕÎÇË ³ç ÑÏÊ-Ç), òà âèâ÷àëè
âì³ñò ÊÆÊ ó êàë³ õâîðèõ íà ÕÎÇË (n=32), 15 õâî-
ðèõ íà ÑÏÊ-Ç, 10 õâîðèõ íà ÑÏÊ-Ä, 7 õâîðèõ íà
ÕÎÇË ç ÑÏÊ-Ä òà 7 õâîðèõ íà ÕÎÇË ç ÑÏÊ-Ç. Â
ÿêîñò³ íîðìè áóëè âçÿò³ ïîêàçíèêè ãðóï ÏÇÎ
(n=30). Àâòîïñ³éíèé ìàòåð³àë (øìàòî÷êè ñëèçîâî¿
îáîëîíêè áðîíõ³â) ô³êñóâàëè øëÿõîì êîíòàêòíî¿
çàìîðîçêè çà äîïîìîãîþ êð³îñèñòåìè ÊÌ 02 òà
çáåð³ãàëè â óìîâàõ ìîðîçèëüíî¿ êàìåðè ïðè òåì-
ïåðàòóð³ -200Ñ. Äëÿ òðàíñïîðòóâàííÿ ìàòåð³àëó â
ëàáîðàòîð³þ âèêîðèñòîâóâàëè êîíòåéíåð ç õîëî-
äîãåíåðàòîðîì. Êðèòåð³ÿìè âèêëþ÷åííÿ
ïàö³ºíò³â ³ç âèá³ðêè áóëè: íàÿâí³ñòü õðîí³÷íèõ
çàõâîðþâàíü ³ç äåêîìïåíñàö³ºþ îðãàí³â òà ñèñ-
òåì, õðîí³÷í³ íå ôóíêö³éí³ òà/àáî ³íôåêö³éí³ çàõ-
âîðþâàííÿ êèøå÷íèêà.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Âèâ÷åííÿ àáñîëþòíîãî âì³ñòó ÊÆÊ ó êàë³ ó

ïàö³ºíò³â ç ÑÏÊ òà ÕÎÇË + ÑÏÊ äåìîíñòðóº ð³çí³
çíà÷åííÿ êîíöåíòðàö³é êèñëîò ó ïîð³âíÿíí³ ç íîð-
ìîþ. Àáñîëþòí³ êîíöåíòðàö³¿ ÊÆÊ ìîæóòü áóòè
âèðàæåí³ òàêèì ðÿäêîì: ÕÎÇË + ÑÏÊ-Ç <ÕÎÇË

<ÑÏÊ-Ç <Íîðìà <ÕÎÇË + ÑÏÊ-Ä <ÑÏÊ-Ä
(òàáëèöÿ 1).

Îñíîâíèé âíåñîê ó çàãàëüíèé ïóë ÊÆÊ âíî-
ñÿòü îöòîâà, ïðîï³îíîâà ³ ìàñëÿíà êèñëîòè, òîìó
áóëè ðîçðàõîâàí³ ïðîô³ë³ êèñëîò ç ÷èñëîì âóãëå-
öåâèõ àòîì³â Ñ2-Ñ4 (îöòîâà, ïðîï³îíîâà ³ ìàñëÿ-
íà): rCn = Ñn / (Ñ2 + Ñ3 + C4).

Àíàë³ç ïðîô³ë³â ÊÆÊ ³ç ÷èñëîì âóãëåöåâèõ
àòîì³â Ñ2-Ñ4 (òàáëèöÿ 1) ó õâîðèõ ç ÑÏÊ-Ç ³
ÕÎÇË + ÑÏÊ-Ç, ñâ³ä÷èòü ïðî çá³ëüøåííÿ ÷àñòêè
îöòîâî¿ êèñëîòè, ïðè ÑÏÊ-Ä â³äáóâàºòüñÿ çíè-
æåííÿ ÷àñòêè îöòîâî¿ êèñëîòè ³ ï³äâèùåííÿ - ïðî-
ï³îíîâî¿ òà ìàñëÿíî¿ êèñëîò. Ïðè ÕÎÇË òàêîæ
ñïîñòåð³ãàºòüñÿ çíèæåííÿ ÷àñòêè îöòîâî¿ êèñëî-
òè ³ ï³äâèùåííÿ - ïðîï³îíîâî¿ òà ìàñëÿíî¿ êèñëîò.

Ö³ ðåçóëüòàòè ïîâèíí³ â³äîáðàæàòèñÿ â çì³íàõ
îêèñíþâàëüíî-â³äíîâíîãî ïîòåíö³àëó â ïðîñâ³ò³
êèøå÷íèêà. Äëÿ ê³ëüê³ñíî¿ îö³íêè çì³í îêèñëþ-
âàëüíî-â³äíîâíîãî áàëàíñó â ïîðîæíèí³ êèøå÷-
íèêó áóâ ðîçðàõîâàíèé àíàåðîáíèé ³íäåêñ (À²).
À² - öå â³äíîøåííÿ ñóìè êîíöåíòðàö³é (Ñ) â³äíîâ-
ëåíèõ êèñëîò äî ìåíø â³äíîâëåíèõ: (Ñïðîï³îíî-
âà + Ñìàñëÿíà) / Ñîöòîâà.

Ïðè ä³àðå¿ (ÑÏÊ-Ä ³ ÕÎÇË + ÑÏÊ-Ä) çíà÷åí-
íÿ À² â³äõèëÿþòüñÿ â á³ê á³ëüø â³ä’ºìíèõ çíà÷åíü
ó ïîð³âíÿíí³ ç íîðìîþ, ùî ñâ³ä÷èòü ïðî çì³ùåí-
íÿ îêèñíþâàëüíî-â³äíîâíîãî áàëàíñó ïðîäóêò³â ó
á³ê â³äíîâëåíèõ êèñëîò. Ïðè ÕÎÇË òàêîæ â³äçíà-
÷åíî â³äõèëåííÿ çíà÷åíü À² â îáëàñòü â³ä’ºìíèõ
çíà÷åíü (À² = -0, 695 îä).

Ïðîòèëåæí³ çì³íè À² â³äçíà÷åí³ ïðè çàêðåïàõ
(ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ç), äå çíà÷åííÿ À² ñêëàäà-
þòü â ñåðåäíüîìó -0,469 îä. ³ -0,402 îä. â³äïîâ³äíî.

Ðåçóëüòàòè âèâ÷åííÿ ñóìàðíîãî â³äíîñíîãî âì³ñòó
³çîêèñëîò ³ â³äíîøåííÿ âì³ñòó ³çîâàëåð³àíîâî¿ êèñëîòè
äî âàëåð³àíîâîé êèñëîòè òàêîæ ïðåäñòàâëåí³ â òàáëèö³
1. Îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî ð³çíîñïðÿìîâàí³ çðó-
øåííÿ ïðîäóêö³¿ ³çîìåð³â êèñëîò ïðè ð³çíèõ ôîðìàõ
ÑÏÊ (³çîëüîâàíî ³ â ïîºäíàíí³ ç ÕÎÇË): ïðè âàð³àíò³
ç ïåðåâàæàííÿì çàêðåïó â³äçíà÷àºòüñÿ ï³äâèùåííÿ
âì³ñòó ³çîêèñëîò, ïðè ä³àðåéíèõ ôîðìàõ - çíèæåííÿ
öüîãî ïîêàçíèêà. Ïðè ÕÎÇË âèÿâëåíà òåíäåíö³ÿ äî
ï³äâèùåííÿ äàíîãî ïàðàìåòðà ïî â³äíîøåííþ äî íîð-
ìè, ïðîòå äîñòîâ³ðíèõ çì³í íå îòðèìàíî.

Â³äíîøåííÿ ³çîâàëåð³àíîâî¿ êèñëîòè äî âàëå-
ð³àíîâî¿ êèñëîòè â ãðóïàõ ÑÏÊ-Ç, ÕÎÇË + ÑÏÊ-
Ç ³ ÕÎÇË äîñòîâ³ðíî ï³äâèùåíî, ïðè ÑÏÊ-Ä,
ÕÎÇË + ÑÏÊ-Ä - çíèæåíî.

Íàìè áóëè âèâ÷åí³ àáñîëþòíèé çì³ñò ÊÆÊ,
ïðîô³ë³ Ñ2-Ñ4 êèñëîò, çíà÷åííÿ À², ñóìàðíèé
â³äíîñíèé âì³ñò ³çîêèñëîò ³ îêðåìî iC5/C5 ó õàð-
êîòèíí³ òà ÑÎ áðîíõ³â ó äîñë³äæóâàíèõ ãðóï õâî-
ðèõ íà ÕÎÇË, ÕÎÇË + ÑÏÊ ³ íîðìîþ (òàáëèöÿ 2).

Âèâ÷åííÿ àáñîëþòíîãî âì³ñòó ÊÆÊ ó õàðêî-
òèíí³ ³ ÑÎ áðîíõ³â ó ïàö³ºíò³â ç ÑÏÊ ³ ÕÎÇË +
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ÑÏÊ äåìîíñòðóº ð³çí³ çíà÷åííÿ êîíöåíòðàö³é êèñ-
ëîò ó ïîð³âíÿíí³ ç íîðìîþ. Àáñîëþòí³ êîíöåíò-
ðàö³¿ ÊÆÊ ó õàðêîòèíí³ ìîæóòü áóòè âèðàæåí³
òàêèì ðÿäêîì: Íîðìà <ÕÎÇË + ÑÏÊ-Ç <ÕÎÇË
<ÕÎÇË + ÑÏÊ-Ä.

Àíàë³ç ïðîô³ë³â ÊÆÊ ³ç ÷èñëîì âóãëåöåâèõ
àòîì³â Ñ2-Ñ4 ó õàðêîòèíí³ (òàáëèöÿ) ó õâîðèõ ç
ÕÎÇË + ÑÏÊ-Ç ñâ³ä÷èòü ïðî çá³ëüøåííÿ ÷àñòêè
îöòîâî¿ êèñëîòè, ïðè ÕÎÇË òà ÕÎÇË + ÑÏÊ-Ä
íàâïàêè â³äáóâàºòüñÿ çíèæåííÿ ÷àñòêè îöòîâî¿
êèñëîòè ³ ï³äâèùåííÿ - ïðîï³îíîâî¿ ³ ìàñëÿíî¿
êèñëîò. Ïðè öüîìó, ïðè ÕÎÇË + ÑÏÊ-Ä äàí³
çì³íè á³ëüø âèðàæåí³. Çíà÷åííÿ À² ïðè ÕÎÇË òà
ÕÎÇË + ÑÏÊ-Ä â³äõèëÿþòüñÿ â á³ê á³ëüø íåãà-
òèâíèõ çíà÷åíü â ïîð³âíÿíí³ ç íîðìîþ. Ïðîòè-
ëåæí³ çì³íè À² â³äçíà÷åí³ ïðè ÕÎÇË + ÑÏÊ-Ç.

Ðåçóëüòàòè âèâ÷åííÿ ñóìàðíîãî â³äíîñíîãî
âì³ñòó ³çîêèñëîò ³ â³äíîøåííÿ âì³ñòó ³çîâàëåð³à-
íîâî¿ êèñëîòè äî âàëåð³àíîâî¿ êèñëîòè â õàðêî-
òèíí³ òàêîæ ïðåäñòàâëåí³ â òàáëèö³ 2.

Îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî ï³äâèùåííÿ ïðî-
äóêö³¿ ³çîìåð³â êèñëîò ³ ³çîÑ5/Ñ5 ïðè ÕÎÇË òà
ÕÎÇË + ÑÏÊ, îäíàê ö³ çì³íè íå ð³âíîçíà÷í³ ³
ìîæóòü áóòè âèðàæåí³ ðÿäêîì: Íîðìà <ÕÎÇË
<ÕÎÇË + ÑÏÊ-Ä <ÕÎÇË + ÑÏÊ-Ç.

Àáñîëþòí³ êîíöåíòðàö³¿ ÊÆÊ ó ÑÎ áðîíõ³â
ìîæóòü áóòè âèðàæåí³ òàêèì ðÿäêîì: ÕÎÇË +
ÑÏÊ-Ç <ÕÎÇË <ÕÎÇË + ÑÏÊ-Ä.

Àíàë³ç ïðîô³ë³â ÊÆÊ ç ÷èñëîì âóãëåöåâèõ
àòîì³â Ñ2-Ñ4 ó ÑÎ áðîíõ³â ïðèçâîäèòü äî âèñíîâ-
êó ïðî àíàëîã³÷í³ çì³íè, âèÿâëåí³ â õàðêîòèíí³
(òàáëèöÿ): ó õâîðèõ ³ç ÕÎÇË + ÑÏÊ-Ç â³äì³÷åíî
çá³ëüøåííÿ ÷àñòêè îöòîâî¿ êèñëîòè (ïî â³äíîøåí-
íÿ äî ÕÎÇË), ïðè ÕÎÇË + ÑÏÊ-Ä íàâïàêè â³äáó-
âàºòüñÿ çíèæåííÿ ÷àñòêè îöòîâî¿ êèñëîòè ³ ï³äâè-
ùåííÿ - ïðîï³îíîâî¿ òà ìàñëÿíî¿ êèñëîò (òàêîæ ïî
â³äíîøåííþ äî ÕÎÇË). Çíà÷åííÿ À² ïðè ÕÎÇË +
ÑÏÊ-Ä â³äõèëÿþòüñÿ â á³ê ð³çêî â³ä’ºìíèõ çíà-
÷åíü ó ïîð³âíÿíí³ ç ÕÎÇË. Ïðîòèëåæí³ çì³íè À²
ñïîñòåð³ãàþòüñÿ ïðè ÕÎÇË + ÑÏÊ-Ç.

Ðåçóëüòàòè âèâ÷åííÿ ñóìàðíîãî â³äíîñíîãî
âì³ñòó ³çîêèñëîò ³ â³äíîøåííÿ âì³ñòó ³çîâàëåð³à-
íîâî¿ êèñëîòè äî âàëåð³àíîâî¿ êèñëîòè â ÑÎ
áðîíõ³â ñâ³ä÷èòü ïðî äîñòîâ³ðíå ï³äâèùåííÿ ïðî-
äóêö³¿ ³çîìåð³â êèñëîò ³ ³çîÑ5/Ñ5 ïðè ÕÎÇË +
ÑÏÊ-Ç, ïî â³äíîøåííþ äî ÕÎÇË òà ÕÎÇË +
ÑÏÊ-Ä.

Òàêèì ÷èíîì, îòðèìàí³ äàí³ äîçâîëÿþòü ñôîð-
ìóëþâàòè ðÿä ïîëîæåíü ïðî îñîáëèâîñò³ âì³ñòó
ÊÆÊ ó ôåêàë³ÿõ õâîðèõ äîñë³äæóâàíèõ ãðóï:

1) ñåðåäíÿ ñóìàðíà êîíöåíòðàö³ÿ ÊÆÊ ó õâî-
ðèõ ³ç ÕÎÇË, ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ç çíà÷íî (â
1,5-2 ðàçà) çíèæåíà ïîð³âíÿíî ç íîðìîþ, ïðè
ÑÏÊ-Ä ³ ÕÎÇË + ÑÏÊ-Ä ï³äâèùåíà â ïîð³âíÿíí³
ç íîðìîþ;

2) íàáîðè ÷àñòîò ÊÆÊ (ïðîô³ë³) ñïåöèô³÷í³
äëÿ äîñë³äæóâàíèõ âàð³àíò³â ÑÏÊ, ÕÎÇË + ÑÏÊ
³ ÕÎÇË (ð <0,05 ó ïîð³âíÿíí³ ç íîðìîþ ³ ì³æ ñî-
áîþ);

 3) ñóìàðíèé âì³ñò ³çîìåð³â êèñëîò ³ iC5/C5
ïðè ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ç ìàþòü ï³äâèùåí³
çíà÷åííÿ â ïîð³âíÿíí³ ç íîðìîþ. Ïðîòèëåæí³
çì³íè äàíèõ ïàðàìåòð³â êîíñòàòîâàíî ïðè ÑÏÊ-
Ä ³ ÕÎÇË + ÑÏÊ-Ä (ð <0,05 ó ïîð³âíÿíí³ ç íîð-
ìîþ ³ ì³æ ñîáîþ).

Îñîáëèâîñò³ âì³ñòó ÊÆÊ ó õàðêîòèíí³ õâîðèõ
äîñë³äæóâàíèõ ãðóï ïîëÿãàþòü ó íàñòóïíîìó:

1) ñåðåäíÿ ñóìàðíà êîíöåíòðàö³ÿ ÊÆÊ ó õâî-
ðèõ ³ç ÕÎÇË ï³äâèùåíà â ïîð³âíÿíí³ ç ÕÎÇË +
ÑÏÊ-Ç, ³ çíèæåíà ïîð³âíÿíî ç ÕÎÇË + ÑÏÊ-Ä;

2) íàáîðè ÷àñòîò ÊÆÊ (ïðîô³ë³) òàêîæ ñïå-
öèô³÷í³ äëÿ ð³çíèõ íîçîëîã³é ÕÎÇË, ÕÎÇË +
ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ä (ð <0,05 ó ïîð³âíÿíí³ ç
íîðìîþ ³ ì³æ ñîáîþ);

3) ñóìàðíèé âì³ñò ³çîìåð³â êèñëîò ïðè ÕÎÇË,
ÕÎÇË + ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ä ìàº ï³äâèùåí³
çíà÷åííÿ ó ïîð³âíÿíí³ ç íîðìîþ (ð<0,05 ó ïî-
ð³âíÿíí³ ç íîðìîþ ³ ïðè ð³çíèõ âàð³àíòàõ ÑÏÊ).
Ïîêàçíèê ³çîÑ5/Ñ5 ï³äâèùåíèé ïðè ÕÎÇË + ÑÏÊ
(Ç ³ Ä).

Îñîáëèâîñò³ âì³ñòó ÊÆÊ ó ÑÎ áðîíõ³â ó õâî-
ðèõ äîñë³äæóâàíèõ ãðóï ïîëÿãàþòü â íàñòóïíî-
ìó:

1) ñåðåäíÿ ñóìàðíà êîíöåíòðàö³ÿ ÊÆÊ ó õâî-
ðèõ ç ÕÎÇË ï³äâèùåíà â ïîð³âíÿíí³ ç ÕÎÇË +
ÑÏÊ-Ç, ³ çíèæåíà ïîð³âíÿíî ç ÕÎÇË + ÑÏÊ-Ä;

2) íàáîðè ÷àñòîò ÊÆÊ (ïðîô³ë³) òàêîæ ñïå-
öèô³÷í³ äëÿ ð³çíèõ íîçîëîã³é ÕÎÇË, ÕÎÇË +
ÑÏÊ-Ç ³ ÕÎÇË + ÑÏÊ-Ä (ð <0,05 ó ïîð³âíÿíí³
ïîêàçíèê³â ì³æ ñîáîþ);

3) ñóìàðíèé âì³ñò ³çîìåð³â êèñëîò ïðè ÕÎÇË
íèæ÷å, í³æ ïðè ÕÎÇË + ÑÏÊ-Ç, ³ âèùå ÕÎÇË +
ÑÏÊ-Ä (ð <0,05 ó ïîð³âíÿíí³ ð³çíèõ âàð³àíòàõ
ÑÏÊ). Çíà÷åííÿ ïîêàçíèêà ³çîÑ5/Ñ5 ïðè ÕÎÇË
íèæ÷å, í³æ ïðè ÕÎÇË + ÑÏÊ-Ç ³ ïðè ÕÎÇË +
ÑÏÊ-Ä.

Âèâ÷åííÿ àáñîëþòíîãî âì³ñòó ÊÆÊ ó êàë³
ïàö³ºíò³â ³ç ÑÏÊ äåìîíñòðóº çíèæåííÿ ¿õ ñóìàð-
íî¿ ê³ëüêîñò³ ó õâîðèõ ç ÑÏÊ-Ç, ùî ìîæå ñâ³ä÷è-
òè ïðî ïðèãí³÷åííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ³
÷èñåëüíîñò³ àíàåðîáíî¿ ì³êðîôëîðè (ó ïåðøó ÷åð-
ãó ðåçèäåíòíèõ øòàì³â áàêòåðî¿ä³â, êëîñòðèä³é òà
ôóçîáàêòåð³é) òà / àáî ïðî çá³ëüøåííÿ óòèë³çàö³¿
ÊÆÊ êîëîíîöèòàìè. Íàâïàêè, ï³äâèùåííÿ êîí-
öåíòðàö³é ÊÆÊ ïðè ÑÏÊ-Ä ìîæå ñâ³ä÷èòè ÿê
ïðî çá³ëüøåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ âèùå-
ïåðåðàõîâàíèõ âèä³â, òàê ³ ïðî çíèæåííÿ óòèë³-
çàö³¿ äàíèõ êèñëîò êîëîíîöèòàìè òà ³íøèìè âè-
äàìè ì³êðîôëîðè. Ö³ çì³íè òàêîæ ìîæóòü áóòè
îáóìîâëåí³ ³ õàðàêòåðîì ïîðóøåíü ìîòîðíî-åâà-
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êóàòîðíî¿ ôóíêö³¿ êèøå÷íèêà, ùî á³ëüø éìîâ³ðíî,
òîìó ùî ìîòîðí³ ðîçëàäè â ö³º¿ êàòåãîð³¿ õâîðèõ º
îñíîâíèìè.

Äëÿ ðîçóì³ííÿ âèÿâëåíèõ çì³í íàìè áóâ ââåäå-
íèé ïàðàìåòð, ùî â³äîáðàæàº ÿê³ñíèé ñêëàä ÊÆÊ
- «ïðîô³ëü» êèñëîò. Ïðîô³ëü ÊÆÊ ó íîðì³ íå çà-
ëåæèòü í³ â³ä ê³ëüêîñò³ ïðîäóêóþ÷èõ ³ óòèë³çóþ-
÷èõ ìåòàáîë³ò³â ì³êðîîðãàí³çì³â, í³ â³ä ÷èñëà
êë³òèí (åï³òåë³îöèò³â) âñìîêòóâàëüíî¿ ïîâåðõí³.
Ïðîô³ëü êèñëîò, îñîáëèâî êèñëîò ³ç äîâæèíîþ
ëàíöþãà àòîì³â âóãëåöþ 2-4, º á³ëüø ÷óòëèâèì
ïàðàìåòðîì íîçîëîã³÷íî¿ ïðèíàëåæíîñò³. Òàê
âñòàíîâëåíî, ùî ïðè ÑÏÊ-Ç ìàº ì³ñöå äîì³íóâàí-
íÿ â ïðîô³ë³ îöòîâî¿ êèñëîòè ïðè çíèæåíí³ ÷àñòîê
ïðîï³îíîâî¿ òà ìàñëÿíî¿ êèñëîò, ùî ïðèçâîäÿòü äî
çì³ùåííÿ À² â îáëàñòü ñëàáîâ³ä’ºìíèõ çíà÷åíü.
Ïðè ÑÏÊ-Ä â³äçíà÷àºòüñÿ ð³çíî÷àñòêîâå çá³ëü-
øåííÿ â îñíîâíîìó ïðîï³îíîâî¿ êèñëîòè (ïðîô³ëü
ìàñëÿíî¿ êèñëîòè òàêîæ çá³ëüøåíèé, àëå êðàò-
í³ñòü çíà÷åííÿ ïîêàçíèêà íèæ÷å, í³æ ó ïðîï³îíî-
âî¿) ³ çíèæåííÿ ÷àñòêè îöòîâî¿ êèñëîòè, ùî ïðè-
âîäèòü äî çì³ùåííÿ À² â îáëàñòü á³ëüø â³ä’ºìíèõ,
ó ïîð³âíÿíí³ ç íîðìîþ, çíà÷åíü.

Àíàë³ç âèâ÷åííÿ ïðîô³ë³â ³ À² ñâ³ä÷èòü ïðî
çì³íó ñêëàäó ì³êðîôëîðè, ïîâ’ÿçàíîãî ç ïåðåìè-
êàííÿì ìåòàáîë³çìó êîëîíîöèò³â ç öèêëó Êðåáñà
íà àêòèâàö³þ ãåêñîçîìîíîôîñôàòíîãî øóíòóâàí-
íÿ (ÃÌØ), ùî ïðè ÑÏÊ-Ç ïðèçâîäèòü äî çá³ëü-
øåííÿ ïðîäóêö³¿ òîêñè÷íèõ ôîðì êèñíþ ³ «àåðî-
á³çàö³¿» ñåðåäîâèùà; ïðè ÑÏÊ-Ä - äî àêòèâàö³¿
àíàåðîáíîãî òèïó ãë³êîë³çó, ïðèãí³÷åííÿ æèòòºä-
³ÿëüíîñò³ îáë³ãàòíèõ àíàåðîá³â çà ðàõóíîê áëîêó-
âàííÿ òåðì³íàëüíèõ ôåðåäîêñèíâì³ñíèõ ôåð-
ìåíò³â ³ àêòèâ³çàö³¿ óìîâíî-ïàòîãåííèõ øòàì³â
àíàåðîá³â, çîêðåìà øòàì³â óìîâíî-ïàòîãåííèõ
áàêòåðî¿ä³â.

Îòðèìàí³ äàí³ óçãîäæóþòüñÿ ç ðåçóëüòàòàìè
åêñïåðèìåíòàëüíèõ òà êë³í³÷íèõ äîñë³äæåíü ðÿäó
àâòîð³â [2, 6, 8].

Õàðàêòåð çì³íè ³çîìåð³â êèñëîò ³ îêðåìî ³çîÑ5/
Ñ5 ó õâîðèõ äîñë³äæóâàíèõ ãðóï (ÑÏÊ-Ç ³ ÑÏÊ-
Ä) ò³ñíî ïîâ’ÿçàíèé ³ç ñèíòåçîì ³ ñåêðåö³ºþ
ãë³êîïðîòå¿í³â ³ ìóöèíîóòâîðåííÿì, à òàêîæ ³ç
çì³íîþ ìåòàáîë³÷íî¿ àêòèâíîñò³ àíàåðîáíî-àåðîá-
íèõ ïîïóëÿö³é ì³êðîîðãàí³çì³â, ïðîäóêóþ÷èõ ³çî-
ìåðè êèñëîò.

ßê ìè çàçíà÷àëè âèùå, ó õâîðèõ ç ÑÏÊ-Ç
â³äáóâàºòüñÿ çá³ëüøåííÿ ìåòàáîë³÷íî¿ àêòèâíîñò³
àåðîáíî¿ ì³êðîôëîðè (â³äîáðàæåíå â çì³í³ ïðîô-
³ëþ ÊÆÊ ³ À²), ÿêà âîëîä³º íàéá³ëüøîþ ïðîòåîë-
³òè÷íîþ àêòèâí³ñòþ (êèøêîâ³ ïàëè÷êè, ôåêàëüí³
ñòðåïòîêîêè, äåÿê³ áàöèëè ðîçãëÿäàþòüñÿ ÿê íàé-
ñèëüí³ø³ ïðîòåîë³òèêè) [2, 1, 5]. Ñàìå ç öèì, ìè
ââàæàºìî, ìîæíà ïîâ’ÿçàòè çá³ëüøåííÿ ïðîòåîë-
³çó ïðè ÑÏÊ-Ç.

Ïðè ÑÏÊ-Ä ñòâîðþþòüñÿ ñïðèÿòëèâ³ óìîâè
äëÿ çá³ëüøåííÿ ìåòàáîë³÷íî¿ àêòèâíîñò³ äåÿêèõ
âèä³â àíàåðîá³â (Bacteroides fragilis, Bacteroides
ruminocola, Bacteroides melaninogenicus), ïðî ùî
ìîæíà ñóäèòè ïî çì³íàõ ïðîô³ëþ ÊÆÊ. Ö³ øòà-
ìè âîëîä³þòü íèçüêîþ çäàòí³ñòþ äî ïðîòåîë³çó. Ç
³íøîãî áîêó, çíèæåííÿ ïðîòåîë³çó ïðè ÑÏÊ-Ä
ìîæå áóòè ïîâ’ÿçàíî ç ïîñèëåííÿì åêñêðåö³¿ ñëè-
çó ç ôåêàëüíèìè ìàñàìè, ùî â ñâîþ ÷åðãó, ïîç-
áàâëÿº ì³êðîôëîðó äæåðåëà ïåïòèä³â.

Âèÿâëåí³ çì³íè âì³ñòó ³ ïðîô³ëþ ÊÆÊ â êàë³
ó õâîðèõ íà ÕÎÇË, ñâ³ä÷àòü ïðî çíèæåííÿ ìåòà-
áîë³÷íî¿ àêòèâíîñò³ îáë³ãàòíî¿ ì³êðîôëîðè (çà
ð³âíåì àáñîëþòíî¿ êîíöåíòðàö³¿), çì³íè ÿê³ñíîãî
ñêëàäó ì³êðîôëîðè ç àêòèâ³çàö³ºþ ôàêóëüòàòèâ-
íèõ àíàåðîáíèõ ì³êðîîðãàí³çì³â çà ðàõóíîê çì³íè
îêèñíî-â³äíîâíîãî ïîòåíö³àëó âíóòð³øíüîïîðîæ-
íèííîãî ñåðåäîâèùà (âñòàíîâëåíå çà çì³íàìè
ïðîô³ëþ Ñ4 -Ñ4 êèñëîò ³ çíà÷åííÿì À²).

Äàíèé ôåíîìåí ìîæå áóòè îáóìîâëåíèé íå-
ïðÿìèì âïëèâîì íà ì³êðîôëîðó, îáóìîâëåíèé
ëåãåíåâîþ ïàòîëîã³ºþ (ðîçâèòîê ã³ïîêñ³¿). ² ìè
ïîâ’ÿçàëè íàÿâí³ âèõ³äí³ ïîðóøåííÿ ì³êðîá³îöå-
íîçó êèøå÷íèêà ç³ çì³íîþ äèíàì³êè âîäíþ (Í2).
Òàê, íåïîâíå âèâ³ëüíåííÿ Í2 â ëåãåíÿõ, îáóìîâëå-
íå íàÿâí³ñòþ ïàòîëîã³¿, ïðèçâîäèòü äî ïîâåðíåí-
íÿ ³ íàêîïè÷åííþ éîãî â ïîðîæíèí³ êèøå÷íèêà.
Ó íîðì³ âîäåíü ñòâîðþº â³äíîâíå ñåðåäîâèùå â
ïðîñâ³ò³ êèøå÷íèêà ³ òèì ñàìèì áåðå ó÷àñòü ó
ï³äòðèìö³ íîðìàëüíî¿ ³íôðàñòðóêòóðè ì³êðîáíî-
ãî öåíîçó. Ïðîòå, íàäëèøêîâèé âì³ñò âîäíþ â
ïîðîæíèí³ êèøå÷íèêó ïðèçâîäèòü äî íàäì³ðíîãî
çíèæåííÿ îêèñíþâàëüíî-â³äíîâíîãî ïîòåíö³àëó
(íèæ÷å -1,5 Â), ùî º íåñïðèÿòëèâèì ÷èííèêîì,
òàê ÿê ïðè âåëèêèõ çíà÷åííÿõ ïîòåíö³àëó ïåðå-
ñòàþòü ôóíêö³îíóâàòè ê³íöåâ³ (ôåððåäîê-
ñèíâì³ñí³) ôåðìåíòè ðåäîêñ-ëàíöþã³â àíàåðîá³â.
Êð³ì òîãî, ãàçè ç ïîðîæíèíè êèøå÷íèêó äèôóí-
äóþòü ÷åðåç åï³òåë³é ó êðîâîò³ê. Íàÿâí³ñòü âîäíþ
â ì³ñöåâîìó êðîâ’ÿíîìó ðóñë³ çàáåçïå÷óº ïîâíî-
òó âèâ³ëüíåííÿ êèñíþ ç ãåìîãëîá³íó åðèòðîöèò³â.
Ó ïîäàëüøîìó, êèøêîâ³ ãàçè ïîãëèíàþòüñÿ åðèò-
ðîöèòàìè. Â³äîìî, ùî ãåìîãëîá³í çäàòíèé çâ’ÿçó-
âàòè íå ò³ëüêè ä³îêñèä âóãëåöþ, àëå òàêîæ óòâî-
ðþâàòè íåñòàá³ëüí³ êîìïëåêñè ç ìàëèìè ìîëåêó-
ëàìè, òàêèìè ÿê ìåòàí, êñåíîí, ³íø³ ³íåðòí³ ãàçè
³ ò. ä. Ãàçè, òðàíñïîðòîâàí³ â ëåãåí³, ÷àñòêîâî âè-
äàëÿþòüñÿ ç ïîâ³òðÿì, ùî âèäèõàºòüñÿ.

Íåîáõ³äíî â³äçíà÷èòè, ùî ó õâîðèõ ³ç ÕÎÇË,
ïðè äîñë³äæåíí³ ÔÇÄ â³äçíà÷àëèñÿ ïîì³ðí³ ³ âè-
ðàæåí³ îáñòðóêòèâí³ çì³íè íà ð³âí³ ñåðåäí³õ ³
äð³áíèõ áðîíõ³â, ó äåÿêèõ õâîðèõ çíà÷í³ ðåñòðèê-
òèâí³ ïîðóøåííÿ ³ ð³çê³ îáñòðóêòèâí³ ïîðóøåííÿ
íà âñ³õ ð³âíÿõ áðîíõ³àëüíîãî äåðåâà. Îòæå, ïðè
òàêîìó ñòàí³ ðåñï³ðàòîðíîãî òðàêòó íå ìîæå áóòè
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é ìîâè ïðî íîðìàëüíå âèä³ëåííÿ âîäíþ ëåãåíÿìè.
×åðåç êðîâ’ÿíå ðóñëî âîäåíü ïîâåðòàºòüñÿ â êè-
øå÷íèê, ùî ïðèçâîäèòü äî çíà÷íîãî çñóâó çíà-
÷åíü îêèñíî-â³äíîâíîãî ïîòåíö³àëó â íåãàòèâíó
îáëàñòü, äå ïåðåñòàþòü ïðàöþâàòè ôåððåäîê-
ñèíâì³ñí³ òåðì³íàëüí³ ôåðìåíòè îêèñíî-â³äíîâ-
íèõ ñèñòåì, ùî çàáåçïå÷óþòü æèòòºä³ÿëüí³ñòü
ñàõàðîë³òè÷íèõ àíàåðîá³â. Öÿ îáñòàâèíà ïðèðîä-
íî ïðèçâîäèòü äî ãëèáîêèõ äèñá³îòè÷íèõ ïîðó-
øåíü ó òîâñò³é êèøö³, ïîëîìö³ ³íôðàñòðóêòóðè
ì³êðîáíîãî òîâñòîêèøêîâîãî öåíîçó. Âèíèêàº
õèáíå çàìêíåíå êîëî, êîëè ïîðóøåííÿ ì³êðîáíî-
ãî öåíîçó ï³äòðèìóº ïàòîëîã³þ ðåñï³ðàòîðíîãî
òðàêòó, à ïàòîëîã³ÿ äèõàëüíèõ øëÿõ³â íå ò³ëüêè
ï³äòðèìóº, àëå é ï³äñèëþº äèñá³îòè÷í³ çðóøåííÿ
â òîâñò³é êèøö³.
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PECULIARITIES OF CHANGES OF SHORT-CHAIN
FATTY ACIDS LEVELS IN THE FECES, SPUTUM AND

BRONCHIAL MUCOUS MEMBRANE
IN PATIENTS WITH CHRONIC OBSTRUCTIVE

PULMONARY DISEASE AND IRRITABLE BOWEL
SYNDROME

S.V. Kovalenko, A.E. Dorofeyev, M.D. Ardatska,
I.S. Davydenko, O.V.Besedynska, V.I. Besedynsky

Abstract. The article presents data of own investigations of
violations of metabolic activity of the intestinal and bronchi
flora, due to the changes of the content of short-chain fatty ac-
ids (SCFA) in patients with chronic obstructive pulmonary dis-
ease (COPD) with concomitant intestinal disorders - various
versions of irritable bowel syndrome (IBS). It is known that
between microflora and macro-organism an exchange of low
molecular weight metabolites, which include SCFA and salt,
exists. To assess the content of SCFA in the feces, sputum and
bronchial mucosa in COPD patients with IBS gas-liquid chro-
matographic analysis has been done. Established pronounced
changes of SCFA parameters in microbiological status in pa-
tients with COPD + IBS compared with isolated functional
bowel diseases indicate mutually aggravating pathogenetic
mechanisms of individual pathologies.

Research of SCFA in sputum of COPD patients may serve
as a diagnostic criterion for microbiological violations of bron-
chial mucosal barriers and progression of COPD. Established
violations of microbial communities support pathology of res-
piratory tract, and respiratory tract pathology not only supports
but enhances dysbiotic changes in the colon.

Key words: chronic obstructive lungs disease, irritable
bowel syndrome, short-chain fatty acids.

Bukovinian State Medical University (Chernivtsi)
National Medical University (Donets’k)

Educational Research Center at the Office of the
President (Moscow) 2, Russia

Clin. and experim. pathol.- 2012.- Vol.11, ¹4 (40).-P.71-76.
Íàä³éøëà äî ðåäàêö³¿ 07.02.2012
Ðåöåíçåíò – ïðîô. Ë.Ä.Òîäîð³êî

 Ñ.Â. Êîâàëåíêî, À.Å. Äîðîôººâ, Ì.Ä. Àðäàòñüêà, ².Ñ.
Äàâèäåíêî, Î.Â. Áåñåäèíñüêà, Â.². Áåñåäèíñüêèé, 2012




