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Âñòóï
ßê â³äîìî, çàñòîñóâàííÿ ìåòîä³â ê³ëüê³ñíî¿ öèòîìåòð³¿

â á³îëîã³÷íèõ ³ ìåäè÷íèõ äîñë³äæåííÿõ íà ñüîãîäí³ º äî-
ñèòü ïîøèðåíèì òà ïåðñïåêòèâíèì. Âîíè ñïðÿìîâàí³ íà
ïîøóê íàéá³ëüø ³íôîðìàòèâíèõ ìîðôîìåòðè÷íèõ ³ öè-
òîñïåêòðîôîòîìåòðè÷íèõ êðèòåð³¿â ê³íåòèêè ÄÍÊ ó
êë³òèííîìó öèêë³ ç ìåòîþ áàãàòîãðàííîãî âèâ÷åííÿ ãåòå-
ðîãåííèõ ïîïóëÿö³é äîñë³äæóâàíèõ åêñïåðèìåíòàëüíèõ
òà êë³í³÷íèõ îá’ºêò³â[1].

Â äàíèé ÷àñ öèòîìåòð³þ ïðèéíÿòî ïîä³ëÿòè íà ñòàòè÷-
íó ³ ïðîòî÷íó. Äëÿ ñòàòè÷íî¿ öèòîìåòð³¿ âèêîðèñòîâóþòü
çâè÷àéí³ ëþì³íåñöåíòí³ àáî êîíôîêàëüí³ ì³êðîñêîïè ³ç
ñïåö³àëüíèìè ñèñòåìàìè àíàë³çó çîáðàæåíü. Äðóãèé
ð³çíîâèä öèòîìåòð³¿ çä³éñíþºòüñÿ çà äîïîìîãîþ ñïå-
ö³àëüíèõ ïðèëàä³â – ñîðòåð³â àáî ïðîòî÷íèõ öèòîìåòð³â.
Ìåòîä ïðîòî÷íî¿ öèòîìåòð³¿ ñôîðìóâàâñÿ çà îñòàíí³ 40
ðîê³â ç îêðåìèõ äîñë³ä³â ïî ï³äðàõóíêó ð³çíîìàí³òíèõ ÷àñ-
òèíîê ³ âèçíà÷åííÿì ¿õ ðîçì³ð³â. Òàê, â 1965 ð. ç’ÿâèëîñÿ
ïåðøå ïîâ³äîìëåííÿ ïðî êë³òèííèé ñîðòåð. Ïîò³ì â 70-ò³
ðîêè ïî÷àëè âèïóñêàòè ïðèëàäè, ÿê³ çäàòí³ âèçíà÷àòè
â³äðàçó ê³ëüêà êë³òèííèõ ïàðàìåòð³â íà îñíîâ³ âèì³ðþâàí-
íÿ ³íòåíñèâíîñò³ ôëþîðåñöåíö³¿ ïðè äâîõ ³ á³ëüøå äîâæè-
íàõ õâèëü [12].

Â ö³ëîìó ïðèíöèïè ïðîòî÷íî¿ öèòîìåòð³¿ äóæå
ïðîñò³. ßäðà àáî êë³òèíè ïîîäèíö³ ïåðåòèíàþòü ñôîêóñî-
âàíèé ëàçåðíèé ñâ³òëîâèé ïó÷îê. Ñâ³òëî ïåâíî¿ äîâæèíè
çáóäæóº ìîëåêóëè ê³ëüêîõ ôëþîðåñö³þþ÷èõ áàðâíèê³â,
ÿê³ ïîâ’ÿçàí³ ç ð³çíèìè êë³òèííèìè êîìïîíåíòàìè, ùî
äîçâîëÿº îö³íèòè â³äðàçó ê³ëüêà êë³òèííèõ ïàðàìåòð³â.
Ïîò³ì ñâ³òëî, ùî âèïóñêàºòüñÿ öèìè áàðâíèêàìè, çáèðà-
þòü çà äîïîìîãîþ ñèñòåìè äçåðêàë ³ ë³íç òà ðîçêëàäàþòü
íà êîìïîíåíòè. Â ê³íöåâîìó ðåçóëüòàò³ ñâ³òëîâ³ ñèãíàëè
ïåðåòâîðþþòü â åëåêòðè÷í³ ³ìïóëüñè çðó÷í³ äëÿ êîìï’þ-
òåðíî¿ îáðîáêè òà çáåð³ãàííÿ ³íôîðìàö³¿ [2].

Çà äîïîìîãîþ ïðîòî÷íî¿ öèòîìåòð³¿ ìîæíà âèçíà÷à-
òè òàê³ ïàðàìåòðè: âì³ñò ó êë³òèí³ ÐÍÊ ³ ÄÍÊ, îñíîâí³ ïà-
ðàìåòðè êë³òèííîãî öèêëó (ðîçïîä³ë ïî ôàçàì G0G1, S, G2
+ M), ñóìàðíó ê³ëüê³ñòü á³ëê³â àáî ñïåöèô³÷íèõ á³ëê³â,
êë³òèííèé ìåòàáîë³çì (âíóòð³øíüîêë³òèííèé ðÍ), ê³íåòè-
êó ôåðìåíòàòèâíèõ ðåàêö³é, òðàíñïîðò ³îí³â êàëüö³þ.
Ïðîòî÷íà ÄÍÊ-öèòîìåòð³ÿ àáî âèì³ðþâàííÿ âì³ñòó ÄÍÊ
íà ñüîãîäí³ ÿâëÿºòüñÿ îäíèì ³ç íàéïðîñò³øèõ òà ñàìèõ
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ðîçïîâñþäæåíèõ çàñòîñóâàíü ïðîòî÷íî¿ öèòîìåòð³¿ âçà-
ãàë³. Íàéá³ëüø ïîøèðåíèìè ¿¿ çàâäàííÿìè, ÿê³ ìàþòü ä³àã-
íîñòè÷íå ³ ïðîãíîñòè÷íå çíà÷åííÿ, º ³äåíòèô³êàö³ÿ êë³òèí
ç àíîìàëüíèì âì³ñòîì ÄÍÊ (àíåóïëî¿äí³ êë³òèíè), ï³äðà-
õóíîê êë³òèí, ùî çíàõîäÿòüñÿ â ð³çíèõ ôàçàõ êë³òèííîãî
öèêëó (îñîáëèâî âàæëèâîþ º ÷àñòêà êë³òèí ó S – ôàç³) òà
îö³íêà ñòóïåíþ ïðîë³ôåðàö³¿ [3, 10].

Íà ïåðøèõ ïîðàõ îñíîâíèì ñòèìóëîì äëÿ ðîçâèòêó
ïðîòî÷íî¿ öèòîìåòð³¿ ñëóãóâàëî áàæàííÿ àâòîìàòèçóâàòè
öèòîëîã³÷í³ ìåòîäè, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ ä³àãíîñòè-
êè çàõâîðþâàíü, àëå â ïîäàëüøîìó á³ëüø³ñòü äîñë³äæåíü
áóëî ñïðÿìîâàíî íà çàñòîñóâàííÿ öüîãî ìåòîäó â ïðî-
ãíîñòè÷íèõ ö³ëÿõ [5, 6]. ²íòåíñèâíèé ðîçâèòîê àâòîìàòèçî-
âàíèõ ä³àãíîñòè÷íèõ ñèñòåì ñêàíóþ÷îãî òà ïðîòî÷íîãî
òèï³â ñïðèÿâ ÿêíàéøâèäøîìó âïðîâàäæåííþ öèòîìåò-
ðè÷íîãî ìåòîäó â êë³í³÷íó ïðàêòèêó. Îñíîâíèìè íàïðÿì-
êàìè â îñâîºíí³ ìåòîäó º:

– ìàñîâ³ ïðîô³ëàêòè÷í³ îãëÿäè íàñåëåííÿ ç ìåòîþ âè-
ÿâëåííÿ ðàíí³õ ñòàä³é çàõâîðþâàííÿ;

– äèôåðåíö³éíà ä³àãíîñòèêà ïîãðàíè÷íèõ ñòàí³â òà
çëîÿê³ñíîãî ðîñòó;

– êîíòðîëü ðîçâèòêó çëîÿê³ñíîãî çàõâîðþâàííÿ ï³ä
âïëèâîì õ³ðóðã³÷íîãî, ïðîìåíåâîãî, õ³ì³îòåðàïåâ-
òè÷íîãî òà êîìá³íîâàíîãî ë³êóâàííÿ [4].

Íà ñüîãîäí³ îñîáëèâî ïë³äíî öèòîìåòðè÷í³ äîñë³ä-
æåííÿ âåäóòüñÿ â ãåìàòîëîã³¿, ïóëüìîíîëîã³¿, ãàñòðî-
åíòåðîëîã³¿, ã³íåêîëîã³¿, óðîëîã³¿, ³ íàéá³ëüø àêòèâíî â
îíêîëîã³¿ [8, 11]. Òàê, îäíèìè ç ïåðøèõ îá’ºêò³â âèâ÷åí-
íÿ áóëè ôîðìåíí³ åëåìåíòè êðîâ³ òà åï³òåë³àëüí³ êë³òè-
íè ñëèçîâî¿ îáîëîíêè øèéêè ìàòêè. Öå ïîâ’ÿçàíî ³ç
ðîçìà¿òòÿì êë³òèííèõ åëåìåíò³â, ùî õàðàêòåðèçóþòü
íîðìàëüíèé ô³ç³îëîã³÷íèé ñòàí äîñë³äæóâàíèõ îðãàí³â
³ òêàíèí, äîñòóïí³ñòþ îòðèìàííÿ ä³àãíîñòè÷íîãî ìàòå-
ð³àëó, à òàêîæ ç òðóäíîùàìè ìîðôîëîã³÷íî¿ ³äåíòè-
ô³êàö³¿ ¿õ ïðè ð³çíèõ çàõâîðþâàííÿõ, îñîáëèâî îíêîëî-
ã³÷íèõ [1, 6, 9].

Â äàíèé ÷àñ òàêîæ çðîñòàþ÷èé ³íòåðåñ ó äîñë³äíèê³â
âèêëèêàº âèâ÷åííÿ ÄÍÊ-öèòîìåòðè÷íîãî ïðîô³ëÿ ïóõëè-
íè ó õâîðèõ ð³çíîìàí³òíèìè çëîÿê³ñíèìè íîâîóòâîðåííÿ-
ìè, â òîìó ÷èñë³ ³ ðàêîì ëåãåí³. ßê â³äîìî, ïàðàíåîïëàñ-
òè÷íèé ðåâìàòîëîã³÷íèé ñèíäðîì (ÏÍÐÑ) äîñèòü ÷àñòî
ñóïðîâîäæóº ðîçâèòîê ñàìå ðàêó ëåãåí³ [7, 13].
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ÄÍÊ-ã³ñòîãðàìà 1. Ðîçïîä³ë ïóõëèííèõ êë³òèí çà ôàçàìè êë³òèííîãî
öèêëó. Äèïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè (DI=1, íèçüêèé ð³âåíü
àïîïòîçó, ï³äâèùåíà S-ôàçà). Õâîðèé Ð. íà ðàê ëåãåí³ ç ÏÍÐÑ.

ÄÍÊ-ã³ñòîãðàìà 2. Ðîçïîä³ë ïóõëèííèõ êë³òèí çà ôàçàìè êë³òèííîãî
öèêëó. Äèïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè (DI=1, ï³äâèùåíèé ð³âåíü

àïîïòîçó, íèçüêà S-ôàçà). Õâîðèé Ã. íà ðàê ëåãåí³ áåç ÏÍÐÑ.

Ìåòîþ ðîáîòè áóëà ïîð³âíÿëüíà îö³íêà ïðîòî÷íî-öè-
òîìåòðè÷íèõ îñîáëèâîñòåé ó õâîðèõ íà ðàê ëåãåí³ ç ÏÍÐÑ
àáî áåç íüîãî.

Ìàòåð³àëè ³ ìåòîäè
Â äîñë³äæåííÿ âêëþ÷åíî 70 õâîðèõ íà ðàê ëåãåí³, ÿê³

çíàõîäèëèñü íà ë³êóâàíí³ ó òîðàêàëüíîìó â³ää³ëåíí³
Â³ííèöüêîãî îáëàñíîãî êë³í³÷íîãî îíêîëîã³÷íîãî äèñïàí-
ñåðó ïðîòÿãîì 2012-2013 ðîê³â. Âñ³ õâîð³ áóëè ðîçïîä³ëåí³
íà äâ³ ãðóïè. Ïåðøà ãðóïà – 30 (42,9%) õâîðèõ íà ðàê ëåãåí³
ç ïðîÿâàìè ÏÍÐÑ, äðóãà – 40 (57,1%) ïàö³ºíò³â íà ðàê ëåãåí³
áåç ñèìïòîìàòèêè äàíîãî ïàðàíåîïëàñòè÷íîãî ñèíäðîìó.
Ñåðåä äîñë³äæóâàíîãî êîíòèíãåíòó áóëî 59 (84,3%) ÷î-
ëîâ³ê³â òà 11 (15,7%) æ³íîê. Âñ³ ïàö³ºíòè áóëè â³êîì â³ä 41 äî
76 ðîê³â. Ä³àãíîç â óñ³õ õâîðèõ áóâ ìîðôîëîã³÷íî (ïàòî-
ã³ñòîëîã³÷íî) âåðèô³êîâàíèé. Çàá³ð ïóõëèííîãî ìàòåð³àëó
â³äáóâàâñÿ ï³ä ÷àñ îïåðàòèâíèõ âòðó÷àíü, ÿêèé äî
ïðîâåäåííÿ ïðîòî÷íî-öèòîìåòðè÷íèõ äîñë³äæåíü
çáåð³ãàâñÿ â çàìîðîæåíîìó ñòàí³ (-200Ñ).

Àâòîðîì áóâ îòðèìàíèé äîçâ³ë êîì³òåòó ç á³îå-
òèêè Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³-
âåðñèòåòó ³ìåí³ Ì.². Ïèðîãîâà íà ïðîâåäåííÿ äîñ-
ë³äæåíü ç ëþäñüêèì ìàòåð³àëîì.

Âì³ñò ÄÍÊ â ÿäðàõ ïóõëèííèõ êë³òèí âèçíà÷àâ-
ñÿ ìåòîäîì ïðîòî÷íî¿ ÄÍÊ-öèòîìåòð³¿. Ñóñïåíç³¿
ÿäåð ç ïóõëèííèõ êë³òèí îòðèìóâàëèñü çà äîïîìî-
ãîþ ñïåö³àëüíîãî ðîç÷èíó äëÿ äîñë³äæåííÿ ÿäåð-
íî¿ ÄÍÊ CyStain DNA Step 1 (Partec, Í³ìå÷÷èíà),
â³äïîâ³äíî äî ïðîòîêîëó-³íñòðóêö³¿ âèðîáíèêà.
Äàíèé ðîç÷èí äîçâîëÿº ìàðêóâàòè ÿäåðíó ÄÍÊ
ä³àì³äèíîôåí³ë³íäîëîì (DAPI), ÿêèé âõîäèòü äî
éîãî ñêëàäó. Ó ïðîöåñ³ ïðèãîòóâàííÿ íóêëåàðíèõ
ñóñïåíç³é âèêîðèñòîâóâàëèñÿ ñïåö³àëüí³ îäíî-
ðàçîâ³ ô³ëüòðè CellTrics 50 ìêì (Partec, Í³ìå÷÷èíà).

Ïðîòî÷íèé àíàë³ç âèêîíóâàâñÿ íà áàãàòîôóíê-
ö³îíàëüíîìó íàóêîâî-äîñë³äíîìó ïðîòî÷íîìó
öèòîìåòð³ “Partec PAS” ô³ðìè Partec, Í³ìå÷÷èíà
³ç çàñòîñóâàííÿì ïðîãðàìíîãî çàáåçïå÷åííÿ
FloMax (Partec, Í³ìå÷÷èíà) â íàóêîâî-äîñë³äíîìó
öåíòð³ Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí-
³âåðñèòåòó ³ìåí³ Ì.². Ïèðîãîâà. Äëÿ çáóäæåííÿ
ôëóîðåñöåíö³¿ DAPI çàñòîñîâóâàëîñü ÓÔ-âèïðî-
ì³íþâàííÿ. Ç êîæíîãî çðàçêà íóêëåàðíî¿ ñóñïåíç³¿
àíàë³çó ï³äëÿãàëî 20 òèñ. ïîä³é. Öèêë³÷íèé àíàë³ç
êë³òèí âèêîíóâàâñÿ çàñîáàìè ïðîãðàìíîãî çàáåç-
ïå÷åííÿ Modfit LT for Windows 4.0 (Verity Software
House, USA). Âèçíà÷àëàñü ê³ëüê³ñòü äèïëî¿äíèõ ³
àíåóïëî¿äíèõ êë³òèí ó çðàçêó (%), ùî äàâàëî ìîæ-
ëèâ³ñòü îõàðàêòåðèçóâàòè òèï àáî ïðîô³ëü ïóõëè-
íè. Ðîçïîä³ë êë³òèí êîæíî¿ ïîïóëÿö³¿ ïî ôàçàõ
êë³òèííîãî öèêëó ( G0G1 , S , G2 + M) â³äòâîðþâàâñÿ
íà ÄÍÊ-ã³ñòîãðàìàõ. Äîñë³äæåííÿ àïîïòîçó
(ôðàãìåíòàö³¿ ÿäåðíî¿ ÄÍÊ) âèêîíóâàëîñü øëÿ-
õîì âèä³ëåííÿ SUB- G0G1 ä³ëÿíêè íà ÄÍÊ-ã³ñòîãðà-
ìàõ ïåðåä ï³êîì G0G1, ùî âêàçóº íà ÿäðà êë³òèí ç
âì³ñòîì ÄÍÊ < 2c. Òàêîæ îá÷èñëþâàâñÿ ñïåö³àëü-
íèé ³íäåêñ, ÿêèé õàðàêòåðèçóº ÄÍÊ àíåóïëî¿ä³þ
(³íäåêñ ÄÍÊ àáî DI), ÿêèé ïîêàçóº ñï³ââ³äíîøåííÿ
³íòåíñèâíîñò³ ôëþîðåñöåíö³¿ ï³êà àíåóïëî¿äíèõ
êë³òèí äî äèïëî¿äíîãî).

Äëÿ ïîð³âíÿííÿ ñåðåäí³õ ïîêàçíèê³â äâîõ ð³çíèõ äîñë³-
äæóâàíèõ ãðóï âèêîðèñòîâóâàëè ïàðàìåòðè÷íèé t – êðè-
òåð³é Ñòüþäåíòà. Ñòàòèñòè÷íó îáðîáêó ïðîâîäèëè çà äî-
ïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ äëÿ ñòàòèñòè÷íîãî
àíàë³çó “Biostat” ³ “MS Exñel XP” .

Ðåçóëüòàòè òà îáãîâîðåííÿ
Ïðè ïðîâåäåíí³ ïîð³âíÿëüíî¿ îö³íêè ÄÍÊ-ã³ñòîãðàì

ïóõëèííèõ êë³òèí õâîðèõ íà ðàê ëåãåí³ âèÿâëåíî íàÿâí³ñòü
ñóòòºâèõ â³äì³ííîñòåé â öèòîìåòðè÷íèõ õàðàêòåðèñòèêàõ
öèõ ïóõëèí â çàëåæíîñò³ â³ä íàÿâíîñò³ àáî â³äñóòíîñò³
ÏÍÐÑ.

Òàê, äèïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè (ã³ñòîãðàìè 1
òà 2, òàáë. 1), êîëè ³íäåêñ ÄÍÊ äîð³âíþº 1,0, âèÿâëåíî ó
ïóõëèíàõ 19 õâîðèõ (27,14% ïî â³äíîøåííþ äî çàãàëüíî¿
ê³ëüêîñò³ õâîðèõ). Ç íèõ 4 ïàö³ºíòà (13,33% ïî â³äíîøåííþ
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Òàáëèöÿ 1
Ðîçïîä³ë õâîðèõ íà ðàê ëåãåí³ çà ÄÍÊ-ïðîô³ëåì ïóõëèíè

ÄÍÊ-ã³ñòîãðàìà 4. Ðîçïîä³ë ïóõëèííèõ êë³òèí çà ôàçàìè
êë³òèííîãî öèêëó. Àíåóïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè

(2 G1-ï³êè, DI=1,26, âèñîêèé ð³âåíü àïîïòîçó, íèçüêà S-ôàçà).
Õâîðèé Ñ. íà ðàê ëåãåí³ áåç ÏÍÐÑ.

ÄÍÊ-ã³ñòîãðàìà 3. Ðîçïîä³ë ïóõëèííèõ êë³òèí çà ôàçàìè
êë³òèííîãî öèêëó. Àíåóïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè
(2 G1-ï³êè, DI=1,76, íèçüêèé ð³âåíü àïîïòîçó, ï³äâèùåíà

S-ôàçà). Õâîðèé Î. íà ðàê ëåãåí³ ç ÏÍÐÑ.

äî âñ³õ â äàí³é äîñë³äí³é ãðóï³) áóëè â ãðóï³ õâîðèõ íà ðàê
ëåãåí³ ç íàÿâí³ñòþ ÏÍÐÑ. Òàêîæ äèïëî¿äíèé ÄÍÊ-ïðîô³ëü
ïóõëèíè ìàëè 15 (37,50%) õâîðèõ íà ðàê ëåãåí³ áåç ÏÍÐÑ.

Àíåóïëî¿äíèé ïðîô³ëü ïóõëèíè, öå òèï ã³ñòîãðàìè,
ïðè ÿêîìó DI â³äì³ííèé â³ä 1,0 [11]. Â³äì³÷àþòü äâà òèïè
àíåóïëî¿äíèõ ïóõëèí:

– àíåóïëî¿äíèé ã³ïîäèïëî¿äíèé (DI < 1,0);
– àíåóïëî¿äíèé ã³ïåðäèïëî¿äíèé (DI > 1,0).
Îòæå, ç òàáëèö³ 1 âèäíî, ùî àíåóïëî¿äíèé ÄÍÊ-

ïðîô³ëü ïóõëèíè ìàëè 51 ïàö³ºíò (72,86% ïî â³äíîøåííþ
äî çàãàëüíî¿ ê³ëüêîñò³ õâîðèõ). ²ç íèõ ó 9 ïàö³ºíò³â (12,86%)
áóâ àíåóïëî¿äíèé ã³ïîäèïëî¿äíèé òèï ïóõëèí, ó ³íøèõ 42
õâîðèõ (60,00%) – àíåóïëî¿äíèé ã³ïåðäèïëî¿äíèé. ßêùî
îö³íþâàòè ðîçïîä³ë çà ãðóïàìè, òî ñåðåä ïóõëèí ³ç àíåóï-
ëî¿äíèì ã³ïîäèïëî¿äíèì ÄÍÊ-ïðîô³ëåì äâ³ áóëî ó õâîðèõ
ç ïåðøî¿ ãðóïè (6,67% ïî â³äíîøåííþ äî âñ³õ â äàí³é
äîñë³äí³é ãðóï³), à 7 (17,50%) – ó õâîðèõ ç äðóãî¿ ãðóïè. Òà-
êîæ âèÿâèëîñü, ùî â ãðóï³ õâîðèõ íà ÐË ç ÏÍÐÑ ³ç àíåóïëî¿-
äíèì ã³ïåðäèïëî¿äíèì ÄÍÊ-ïðîô³ëåì (ã³ñòîãðàìà 3) áóëî
24 ïàö³ºíòè (80,00% ïî â³äíîøåííþ äî âñ³õ â äàí³é ãðóï³).
Â ãðóï³ õâîðèõ íà ÐË áåç ÏÍÐÑ – 18 (45,00%) áóëî ³ç àíåóï-
ëî¿äíèì ã³ïåðäèïëî¿äíèì ÄÍÊ-ïðîô³ëåì (ã³ñòîãðàìà 4).

ßêùî ïîð³âíþâàòè ðîçïîä³ë õâîðèõ ç ð³çíèõ ãðóï çà
ÄÍÊ-ïðîô³ëåì ïóõëèíè âèäíî, ùî ó õâîðèõ íà ðàê ëåãåí³
ç ÏÍÐÑ ó 1,39 ðàçè ÷àñò³øå çóñòð³÷àâñÿ àíåóïëî¿äíèé
ïðîô³ëü ïóõëèíè, í³æ ó àíàëîã³÷íèõ õâîðèõ áåç ÏÍÐÑ
(86,67% òà 62,50% â³äïîâ³äíî). Îäíî÷àñíî, ó ïàö³ºíò³â íà
ðàê ëåãåí³ áåç ÏÍÐÑ ó 2,81 ðàçè ïåðåâàæàâ äèïëî¿äíèé òèï
ïóõëèíè, â ïîð³âíÿíí³ ç àíàëîã³÷íèìè ïàö³ºíòàìè ç íàÿâ-
í³ñòþ ÏÍÐÑ.

Òàêîæ ó õâîðèõ íà ðàê ëåãåí³ ç ÏÍÐÑ ó 2,62 ðàçè ð³äøå,
í³æ ó õâîðèõ äðóãî¿ ãðóïè, çóñòð³÷àºòüñÿ ã³ïîäèïëî¿äíèé
âàð³àíò àíåóïëî¿äíîãî ÄÍÊ-ïðîô³ëþ ïóõëèíè (6,67% òà
17,50% â³äïîâ³äíî). Ïðîòèëåæíà ñèòóàö³ÿ ³ç ã³ïåðäèïëî-
¿äíèì âàð³àíòîì àíåóïëî¿äíîãî ÄÍÊ-ïðîô³ëþ ïóõëèíè,
ÿêèé áóâ ó 1,78 ðàçè ÷àñò³øå ó ïàö³ºíò³â ³ç ÏÍÐÑ, àí³æ ó
àíàëîã³÷íèõ ïàö³ºíò³â áåç äàíîãî ñèíäðîìó (80,00% òà
45,00% â³äïîâ³äíî).

Ñåðåä àíåóïëî¿äíèõ ïóõëèí âèÿâëåíî òàêîæ 3 ïóõëèíè
ç òåòðàïëî¿äíèì (ã³ñòîãðàìà 5) ÄÍÊ-ïðîô³ëåì (4,29% ïî
â³äíîøåííþ äî çàãàëüíî¿ ê³ëüêîñò³ õâîðèõ). Âñ³ âîíè ñïîñ-
òåð³ãàëèñÿ ó õâîðèõ íà ðàê ëåãåí³ ç íàÿâí³ñòþ ÏÍÐÑ (10%
ïî â³äíîøåííþ äî âñ³õ ïàö³ºíò³â ó ïåðø³é ãðóï³), ó õâîðèõ
ç äðóãî¿ ãðóïè òàêèõ âèïàäê³â íå âèÿâëåíî.

Àíàë³ç óñ³õ ÄÍÊ-ã³ñòîãðàì ñâ³ä÷èòü, ùî ó õâîðèõ íà
ðàê ëåãåí³ ç ÏÍÐÑ ñïîñòåð³ãàºòüñÿ íèçüêèé ð³âåíü àïîïòî-
çó òà ï³äâèùåíà S-ôàçà íà â³äì³íó â³ä àíàëîã³÷íèõ
ïàö³ºíò³â áåç äàíîãî ñèíäðîìó, ó ÿêèõ âèÿâëÿºòüñÿ âèñî-
êèé ð³âåíü àïîïòîçó ³ íèçüêà S-ôàçà.
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Îòðèìàí³ äàí³ âêàçóþòü íà òå, ùî ïóõëèíè õâîðèõ íà
ðàê ëåãåí³ ç ïðîÿâàìè ÏÍÐÑ íà â³äì³íó â³ä ïóõëèí õâîðèõ
áåç äàíîãî ñèíäðîìó õàðàêòåðèçóþòüñÿ á³ëüøîþ çëîÿê³ñ-
í³ñòþ, ùî ìîæå òàêîæ õàðàêòåðèçóâàòè á³ëüø íåñïðèÿòëè-
âèé ïðîãíîç ó äàíî¿ ãðóïè ïàö³ºíò³â.

Âèñíîâêè:
1. Ïóõëèíè õâîðèõ íà ðàê ëåãåí³ ç ÏÍÐÑ ó 1,39 ðàçè

÷àñò³øå ìàþòü àíåóïëî¿äíèé ÄÍÊ-ïðîô³ëü ïóõëèíè, í³æ
ïóõëèíè àíàëîã³÷íèõ õâîðèõ áåç ÏÍÐÑ.

2. Ã³ïåðäèïëî¿äíèé âàð³àíò àíåóïëî¿äíîãî ÄÍÊ-ïðîô³-
ëþ ïóõëèíè çóñòð³÷àºòüñÿ ó 1,78 ðàçè ÷àñò³øå ó ïàö³ºíò³â
³ç ÏÍÐÑ, í³æ ó àíàëîã³÷íèõ ïàö³ºíò³â áåç äàíîãî ñèíäðîìó,
ã³ïîäèïëî¿äíèé âàð³àíò àíåóïëî¿äíîãî ÄÍÊ-ïðîô³ëþ –
â³äïîâ³äíî ó 2,62 ðàçè ð³äøå.

3. Âèÿâëåí³ â³äì³ííîñò³ â ÄÍÊ-öèòîìåòðè÷íèõ îñîáëè-
âîñòÿõ ïóõëèííèõ êë³òèí ó õâîðèõ íà ðàê ëåãåí³ ç ÏÍÐÑ òà
àíàëîã³÷íèõ ïàö³ºíò³â áåç äàíîãî ñèíäðîìó ï³äòâåðäæó-
þòü á³ëüø çëîÿê³ñíèé ïåðåá³ã çàõâîðþâàííÿ ó õâîðèõ íà
ðàê ëåãåí³ ç íàÿâí³ñòþ ÏÍÐÑ.

Ïåðñïåêòèâè ïîäàëüøèõ ðîçâ³äîê ó äàíîìó íàïðÿì-
êó. Ïëàíóºòüñÿ äîñë³äæåííÿ â³ääàëåíèõ ðåçóëüòàò³â ïåðå-
á³ãó ïóõëèííîãî ïðîöåñó ó õâîðèõ íà ðàê ëåãåí³ ç ÏÍÐÑ â
çàëåæíîñò³ â³ä ïðîòî÷íî-öèòîìåòðè÷íèõ îñîáëèâîñòåé
ïóõëèííèõ êë³òèí.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð Ùåïîò³í ².Á.
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ÄÍÊ-ã³ñòîãðàìà 5. Ðîçïîä³ë ïóõëèííèõ êë³òèí çà ôàçàìè
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Ðåçþìå: Ïðîâåäåíî ïðîòî÷íî-öèòîìåòðè÷åñêîå èñ-
ñëåäîâàíèå ñîäåðæàíèÿ ÄÍÊ îïóõîëåâûõ êëåòîê 70
áîëüíûõ ðàêîì ëåãêîãî: 30 ïàöèåíòîâ ñ ïàðàíåîïëàñòè-
÷åñêèì ðåâìàòîëîãè÷åñêèì ñèíäðîìîì (ÏÍÐÑ) è 40 –
áåç ïðîÿâëåíèé äàííîãî ñèíäðîìà. Óñòàíîâëåíî, ÷òî
îïóõîëè áîëüíûõ ðàêîì ëåãêîãî ñ ÏÍÐÑ â 1,39 ðàçà ÷àùå
èìåþò àíåóïëîèäíûé ÄÍÊ-ïðîôèëü, ÷åì îïóõîëè àíà-
ëîãè÷íûõ áîëüíûõ áåç ÏÍÐÑ. Ãèïåðäèïëîèäíèé âàðè-
àíò àíåóïëîèäíîãî ÄÍÊ-ïðîôèëÿ îïóõîëè âñòðå÷àåòñÿ â
1,78 ðàçà ÷àùå ó ïàöèåíòîâ ñ ÏÍÐÑ, ÷åì ó àíàëîãè÷íûõ
ïàöèåíòîâ áåç äàííîãî ñèíäðîìà, ãèïîäèïëîèäíèé âà-
ðèàíò àíåóïëîèäíîãî ÄÍÊ-ïðîôèëÿ – ñîîòâåòñòâåííî â
2,62 ðàçà ðåæå. Âñå ýòè îñîáåííîñòè ñâèäåòåëüñòâóþò î
áîëüøåé çëîêà÷åñòâåííîñòè îïóõîëåé ó äàííîé ãðóïïû
áîëüíûõ, ÷òî ìîæåò òàêæå óêàçûâàòü íà áîëåå íåáëà-
ãîïðèÿòíûé ïðîãíîç.

Êëþ÷åâûå ñëîâà: ðàê ëåãêîãî, ïàðàíåîïëàñòè÷åñ-
êèé ðåâìàòîëîãè÷åñêèé ñèíäðîì, ïðîòî÷íàÿ ÄÍÊ-öèòî-
ìåòðèÿ, êëåòî÷íûé öèêë, àíåóïëîèäíûé ÄÍÊ-ïðîôèëü
îïóõîëè.

DNA FLOW CYTOMETRY IN THE EVALUATION
OF RHEUMATIC PARANEOPLASTIC SYNDROME

IN LUNG CANCER PATIENTS

S. A. Lysenko
Pirogov National Medical University, Vinnitsa, Ukraine

Summary. The study of the flow cytometric DNA content
of tumor cells of 70 lung cancer patients was conducted
and included 30 patients with paraneoplastic rheumatic
syndrome (PNRS) and 40 – without manifestations of this
syndrome. The study revealed that tumors of lung cancer
patients with PNRS in 1.39 times more likely  have aneuploid
DNA profile unlike tumors of similar lung cancer patients
without PNRS. Hyperdiploid variant of aneuploid DNA profile
of the tumor occurs in 1.78 times more frequently in patients
with PNRS than in similar patients without this syndrome,
hypodiploid variant of aneuploid DNA profile – respectively
in 2.62 times less often. All these changes are indicative for
the more malignant tumors in patients with this group, which
may also indicate poor prognosis.

Key words: lung cancer, paraneoplastic rheumatic
syndrome, DNA flow cytometry, cell cycle, aneuploid DNA
profile.
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