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Ïðèìåíåíèå íåîàäúþâàíòíîé õèìèîòåðàïèè ïðè ëå÷åíèè áîëüíûõ íåìåëêîêëåòî÷íûì ðàêîì ëåãêîãî ïîçâîëÿåò óìåíü-
øèòü ðàçìåð îïóõîëè, ïîâûñèòü àáëàñòè÷íîñòü îïåðàöèè, à òàêæå ñïëàíèðîâàòü ïðîâåäåíèå ïîñëåîïåðàöèîííîé õèìèîòåðà-
ïèè. Îäíîé èç âàæíûõ ïðè÷èí íåýôôåêòèâíîñòè õèìèîòåðàïèè ÿâëÿåòñÿ õèìèîðåçèñòåíòíîñòü, îáóñëîâëåííàÿ ýêñïðåññèåé
ãåíîâ ABC-òðàíñïîðòåðîâ (ABCB1, ABCC1, ABCC2, ABCC5, ABCG1, ABCG2 è ãåí ìåòàáîëèçìà GSTP1). Öåëüþ ðàáîòû ÿâèëîñü
èçó÷åíèå ýêñïðåññèè ãåíîâ ABC â ïðîöåññå õèìèîòåðàïèè. Â ðåçóëüòàòå áûëî óñòàíîâëåíî, ÷òî ýêñïðåññèÿ ãåíîâ õèìèîðåçè-
ñòåíòíîñòè ñëàáî êîððåëèðóåò ñ îñíîâíûìè êëèíèêî-ìîðôîëîãè÷åñêèìè ïàðàìåòðàìè. Ïðè ýòîì áûëî óñòàíîâëåíî, ÷òî íà-
ïðàâëåíèå èçìåíåíèÿ ýêñïðåññèè ãåíà ABCB1, ïîâûøåíèå èëè ñíèæåíèå, ñîïðÿæåíî ñ ïîêàçàòåëÿìè âûæèâàåìîñòè.
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The use of neoadjuvant chemotherapy in the treatment of patients with non-small cell lung cancer can reduce the tumor size, increase
ablastics operations, as well as to plan carrying out post-operative chemotherapy. But one of the important reasons for the ineffectiveness
of chemotherapy is chemoresistance due to the expression of ABC-transporter genes (ABCB1, ABCC1, ABCC2, ABCC5, ABCG1, ABCG2
and gene metabolism GSTP1). Thus, the aim was to study the expression of ABC genes during chemotherapy. As a result, it was found that
the expression of genes correlated with chemoresistance weakly basic clinical and morphological parameters. But it was found that the di-
rection of change in gene expression ABCB1, increase or decrease, associated with survival rates.
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Àêòóàëüíîñòü

Ïî äàííûì ðÿäà àâòîðîâ, èñïîëüçîâàíèå õèìèîòåðà-
ïèè â íåîàäúþâàíòíîì ðåæèìå (ÍÕÒ) ïðè íåìåëêîêëå-
òî÷íîì ðàêå ëåãêîãî (ÍÌÐË) ïðåäñòàâëÿåòñÿ ïåðñïåê-
òèâíûì. Ïðè ýòîì ìíîãèå èç íèõ óêàçûâàþò íà òî, ÷òî
íà ýôôåêòèâíîñòü ÍÕÒ âëèÿþò îñíîâíûå êëèíèêî-ìîð-
ôîëîãè÷åñêèå ïàðàìåòðû; ãåíåòè÷åñêèå îñîáåííîñòè è
ðàçëè÷íûå ôèçèîëîãè÷åñêèå îñîáåííîñòè îðãàíèçìà, à
òàêæå ìîëåêóëÿðíî-ãåíåòè÷åñêèå îñîáåííîñòè îïóõîëè,
ñâÿçàííûå ñ èçìåíåíèÿìè â îíêîãåíàõ, ãåíàõ-ñóïðåññî-
ðàõ è â ïàòòåðíå ýêñïðåññèè ìíîãî÷èñëåííûõ ãåíîâ ìå-

òàáîëè÷åñêèõ ïóòåé, òðàíñïîðòíûõ ãåíîâ, ãåíîâ ôåð-
ìåíòíûõ ñèñòåì è ò.ï. [1, 2]. Îäíèì èç âàæíûõ ïðåïÿò-
ñòâèé êîíâåíöèîíàëüíîé õèìèîòåðàïèÿ ðàêà ëåãêîãî
ÿâëÿåòñÿ õèìèîðåçèñòåíòíîñòü (ôåíîìåí ìíîæåñòâåí-
íîé ëåêàðñòâåííîé óñòîé÷èâîñòè (ÌËÓ)), êîòîðàÿ ìî-
æåò áûòü êàê ïðåäñóùåñòâóþùåé, òàê è ôîðìèðîâàòüñÿ
â ïðîöåññå ëå÷åíèÿ. Äàííûé ôåíîìåí îáóñëîâëåí ïîâû-
øåíèåì ýêñïðåññèè ýíåðãîçàâèñèìûõ ABC-òðàíñïîðòå-
ðîâ (ABCB1, ABCC1, ABCC2, ABCC5, ABCG1, ABCG2,
GSTP1). Ïðîäóêòû äàííûõ ãåíîâ îñóùåñòâëÿþò âûáðîñ
öèòîñòàòè÷åñêèõ ïðåïàðàòîâ èç îïóõîëåâûõ êëåòîê ïðî-



òèâ ãðàäèåíòà êîíöåíòðàöèè. Îíè îïðåäåëÿþò 75—85%
ñëó÷àåâ íèçêîé ýôôåêòèâíîñòè õèìèîòåðàïèè [3, 4].
Ñòîèò îòìåòèòü, ÷òî ïðè îïóõîëÿõ äðóãîé ëîêàëèçàöèè,
â ÷àñòíîñòè ïðè ðàêå ìîëî÷íîé æåëåçû, áûëî ïîêàçàíî,
÷òî ýôôåêòèâíîñòü ÍÕÒ, à òàêæå ïðîãíîç çàáîëåâàíèÿ,
îïðåäåëÿþòñÿ íàïðàâëåíèåì èçìåíåíèÿ ýêñïðåññèè
äàííûõ ãåíîâ â ïðîöåññå ëå÷åíèÿ [5, 6].

Òàêèì îáðàçîì, öåëüþ äàííîé ðàáîòû ÿâèëîñü èçó÷å-
íèå ýêñïðåññèè ãåíîâ ABC-òðàíñïîðòåðîâ â îïóõîëè
ëåãêîãî â ïðîöåññå õèìèîòåðàïèè.

Ìàòåðèàëû è ìåòîäû

Âñåãî â ðàáîòå áûëî ïðîàíàëèçèðîâàíû ðåçóëüòàòû
ëå÷åíèÿ 18 ïàöèåíòîâ. Â èññëåäîâàíèå âêëþ÷åíû áîëü-
íûå ÍÌÐË I-IIIA ñòàäèè, öåíòðàëüíîé èëè ïåðèôåðè-
÷åñêîé ëîêàëèçàöèè ñ ìîðôîëîãè÷åñêè âåðèôèöèðîâàí-
íûì äèàãíîçîì. Áîëüíûå íàõîäèëèñü íà ëå÷åíèè â êëè-
íèêå Òîìñêîãî ÍÈÈ îíêîëîãèè, â íåîàäúþâàíòíîì ðå-
æèìå ïîëó÷àëè 2 êóðñà õèìèîòåðàïèè ïî ñõåìå âèíî-
ðåëüáèí-êàðáîïëàòèí. Ïîñëå ÍÕÒ ïàöèåíòàì ïðîâîäè-
ëàñü îïåðàöèÿ â îáúåìå ïíåâìîíýêòîìèè èëè ëîáýêòî-
ìèè. Äàëåå àäúþâàíòíàÿ õèìèîòåðàïèÿ (ÀÕÒ). Îñíîâ-
íûå êëèíèêî-ìîðôîëîãè÷åñêèå ïàðàìåòðû èññëåäóåìûõ
áîëüíûõ ïðåäñòàâëåíû â òàáëèöå.

Â êà÷åñòâå èññëåäóåìîãî ìàòåðèàëà áûëè èñïîëüçî-
âàíû áèîïñèéíûå îïóõîëåâûå îáðàçöû íîðìàëüíîé è
îïóõîëåâîé òêàíè ëåãêîãî äî ëå÷åíèÿ è îïåðàöèîííûé
ìàòåðèàë íîðìàëüíîé è îïóõîëåâîé òêàíè ïîñëå ÍÕÒ.
ÐÍÊ âûäåëÿëè èç 18 ïàðíûõ îáðàçöîâ ñ ïîìîùüþ íàáî-
ðà RNeasy Plus mini Kit (Qiagen, Germany). Óðîâåíü ýêñ-
ïðåññèè èññëåäóåìûõ ãåíîâ: ABCB1, ABCC1, ABCC2,

ABCC5, ABCG1 è ABCG2 îöåíèâàëè ìåòîäîì êîëè÷åñò-
âåííîé îáðàòíî-òðàíñêðèïòàçíîé ÏÖÐ â ðåæèìå ðåàëü-
íîãî âðåìåíè îòíîñèòåëüíî ðåôåðåíìíîãî ãåíà GAPDH
è íîðìàëüíîé òêàíè ëåãêîãî [6]. Ñòàòèñòè÷åñêàÿ îáðà-
áîòêà äàííûõ ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ïàêåòà
ïðèêëàäíûõ ïðîãðàìì «Statistica 8.0». Äëÿ ïðîâåðêè ãè-
ïîòåçû î çíà÷èìîñòè ðàçëè÷èé ìåæäó èññëåäóåìûìè
ãðóïïàìè èñïîëüçîâàëè êðèòåðèé Âèëêîêñîíà—Ìàí-
íà—Óèòíè. Äëÿ àíàëèçà áåçìåòàñòàòè÷åñêîé è îáùåé
âûæèâàåìîñòè èñïîëüçîâàëèñü êðèâûå âûæèâàåìîñòè,
ïîñòðîåííûå ïî ìåòîäó Êàïëàíà—Ìàéåðà [7].

Ðåçóëüòàòû

Â ïåðâóþ î÷åðåäü ìû îöåíèëè íà÷àëüíûé (äî ëå÷å-
íèÿ) è ïîñëåîïåðàöèîííûé óðîâåíü èññëåäóåìûõ ãåíîâ
ABC. Ñðåäíèå çíà÷åíèÿ ýêñïðåññèè ñîñòàâèëè (Me-
an ± SE) äëÿ ãåíà ABCB1 0,312 ± 0,08/0,286 ± 0,15;
ABCC1 — 0,972 ± 0,22/0,878 ± 0,17, ABCC2 —
1,126 ± 0,57/0,633 ± 0,29, ABCC5 —
2,087 ± 0,52/1,51 ± 0,73, ABCG1 —
0,977 ± 0,48/0,306 ± 0,08 è ABCG2 —
1,086 ± 0,6/0,481 ± 0,14. Äàëåå áûëî óñòàíîâëåíî, ÷òî
ýêñïðåññèÿ ñëàáî êîððåëèðóåò ñ êëèíèêî-ìîðôîëîãè÷å-
ñêèìè ïàðàìåòðàìè çàáîëåâàíèÿ. Ñ íà÷àëüíûì è ïîñëå-
îïåðàöèîííûì óðîâíåì ýêñïðåññèè ãåíà ABCB1 ñîïðÿ-
æåí ðàçìåð îïóõîëè. Ó ïàöèåíòîâ ñ T3-4 êàê äî, òàê è ïî-
ñëå ëå÷åíèÿ ýêñïðåññèÿ äàííîãî ãåíà ñòàòèñòè÷åñêè çíà-
÷èìî íèæå ïî ñðàâíåíèþ ñ ãðóïïîé T1-2 (p<0,01). ×òî
ìîæåò îáóñëîâëèâàòü áîëåå âûñîêóþ ÷óâñòâèòåëüíîñòü è
íèçêóþ ðåçèñòåíòíîñòü îïóõîëè áîëüíûõ ñ Ò3-4 ê õèìèî-
òåðàïèè [8]. Êðîìå ýòîãî, ó ïàöèåíòîâ ñ öåíòðàëüíîé
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Òàáëèöà
Îñíîâíûå êëèíèêî-ìîðôîëîãè÷åñêèå ïàðàìåòðû ïàöèåíòîâ

Êëèíèêî-ïàòîëîãè÷åñêèé ïàðàìåòð Êîëè÷åñòâî áîëüíûõ (n = 18)

Âîçðàñò <50 ëåò 2 (11,1%)

>50 ëåò 16 (88,9%)

Ðàçìåð îïóõîëè Ò1-2 5 (27,8%)

Ò3-4 13 (72,2%)

Ëèìôîãåííîå ìåòàñòàçèðîâàíèå N0 5 (27,8%)

N1-3 13 (72,2%)

Êëèíèêî-àíàòîìè÷åñêîé ôîðìû ðàêà
ëåãêîãî

Ïåðèôåðè÷åñêèé 4 (22,2%)

Öåíòðàëüíûé 14 (77,8%)

Ãèñòîëîãè÷åñêèé òèï îïóõîëè Ïëîñêîêëåòî÷íûé ðàê 14 (77,8%)

Àäåíîêàðöèíîìà 4 (22,2%)

Ýôôåêò ÍÕÒ Ïîëíàÿ ðåãðåññèÿ 0 (0,0%)

×àñòè÷íàÿ ðåãðåññèÿ 5 (27,8%)

Ñòàáèëèçàöèÿ 13 (72,2%)

Ïðîãðåññèðîâàíèå 0 (0,0%)

Õàðàêòåð îïåðàöèè Ïíåâìîíýêòîìèÿ 7 (38,9%)

Ëîáýêòîìèÿ 11 (61,1%)



êëèíèêî-àíàòîìè÷åñêîé ôîðìîé íàáëþäàåòñÿ ïîâû-
øåííûé óðîâåíü ýêñïðåññèè ãåíà ABCC1 â îïåðàöèîí-
íîì ìàòåðèàëå (p = 0,03). Ñ ýôôåêòîì ÍÕÒ òàêæå íà
óðîâíå âûðàæåííîé òåíäåíöèè àññîöèèðîâàí ïîñëåîïå-
ðàöèîííûé óðîâåíü ýêñïðåññèè ãåíà ABCB1. Ó ïàöèåí-
òîâ ñ ÷àñòè÷íîé ðåãðåññèåé óðîâåíü ýêñïðåññèè âûøå,
÷åì ïðè ýôôåêòå ñòàáèëèçàöèè. Ñòàòèñòè÷åñêè çíà÷è-
ìûõ ðàçëè÷èé íå óñòàíîâëåíî, ÷òî ñâÿçàíî ñ íåáîëüøèì
÷èñëîì áîëüíûõ ñ ÷àñòè÷íîé ðåãðåññèåé (n = 5). Èíòå-
ðåñíûì ïðåäñòàâëÿåòñÿ èçó÷åíèå èçìåíåíèÿ ýêñïðåññèè
ãåíîâ ABC-òðàíñïîðòåðîâ â ïðîöåññå ëå÷åíèÿ è ñâÿçü
ñ ýôôåêòîì ÍÕÒ ó áîëüíûõ íåìåëêîêëåòî÷íûì ðàêîì
ëåãêîãî. Êàê îêàçàëîñü, â ñâÿçè ñ íåáîëüøîé âûáîðêîé
áîëüíûõ ñ ÷àñòè÷íîé ðåãðåññèé, íàïðàâëåíèå èçìåíå-
íèÿ ýêñïðåññèè íå ñîïðÿæåíî ñ ýôôåêòîì ïðîâîäèìîãî
ëå÷åíèÿ.

Íî ïðè ýòîì îöåíêà ïðîãíîñòè÷åñêîé çíà÷èìîñòè
èçìåíåíèÿ ýêñïðåññèè ABC-òðàíñïîðòåðîâ ïîêàçàëà,
÷òî èçìåíåíèå ýêñïðåññèè ãåíîâ ABCB1 è ABCC1 ñîïðÿ-
æåíî ñ áåçðåöèäèâíîé âûæèâàåìîñòüþ (ðèñóíîê 1-À è
1-Á äëÿ ãåíà ABCB1 è ABCC1 ñîîòâåòñòâåííî) áîëüíûõ
ÍÌÐË. Ñíèæåíèå ýêñïðåññèè àññîöèèðîâàíî ñ áîëåå
âûñîêèìè ïîêàçàòåëÿìè âûæèâàåìîñòè ïî ñðàâíåíèþ
ñ ãðóïïîé ïàöèåíòîâ ñ ïîâûøåíèåì ýêñïðåññèè (lonk
rank test = 0,02 è 0,04, ñîîòâåòñòâåííî äëÿ ãåíà ABCB1 è
ABCC1).

Ïîëó÷åííûå íàìè ðåçóëüòàòû ñîãëàñóþòñÿ ñ äàí-
íûìè ëèòåðàòóðû. Íåêîòîðûìè àâòîðàìè áûë ïðåä-
ñòàâëåí âêëàä ãåíîâ ABCB1 è ABCC1 â ïîêàçàòåëè âû-
æèâàåìîñòè áîëüíûõ ðàêîì ëåãêîãî [8—10]. Áûëî òàê-
æå ïîêàçàíî, ÷òî ñ íåáëàãîïðèÿòíûì ïðîãíîçîì áûëà
àññîöèèðîâàíà âûñîêàÿ ýêñïðåññèÿ ãåíîâ ABCB1,
ABCC2 è ABCG2 [11]. Õîòÿ áîëåå ïîçäíèå èññëåäîâà-
íèÿ ïîêàçàëè, ÷òî ýêñïðåññèÿ ãåíîâ ABCB1 è ABCC3
ñëàáî êîððåëèðóåò ñ îáùåé âûæèâàåìîñòüþ ïàöèåíòîâ
ñ ÍÌÐË [12].

Âûâîäû

Â ðåçóëüòàòå èññëåäîâàíèÿ áûëà èçó÷åíà ýêñïðåññèÿ
ãåíîâ ABC-òðàíñïîðòåðîâ â ïðîöåññå ÍÕÒ ó áîëüíûõ
íåìåëêîêëåòî÷íûì ðàêîì ëåãêîãî. Áûëî óñòàíîâëåíî,
÷òî ýêñïðåññèÿ äàííûõ ãåíîâ ñëàáî êîððåëèðóåò ñ êëè-
íèêî-ìîðôîëîãè÷åñêèìè ïàðàìåòðàìè, ñòàòèñòè÷åñêè
çíà÷èìàÿ ñâÿçü áûëà ïîêàçàíà ëèøü äëÿ ðàçìåðà îïóõî-
ëè è êëèíèêî-àíàòîìè÷åñêîé ôîðìû ðàêà. Îöåíêà ïðî-
ãíîñòè÷åñêîé çíà÷èìîñòè èçìåíåíèÿ ýêñïðåññèè ãåíîâ
õèìèîðåçèñòåíòíîñòè ïîêàçàëà, ÷òî ñ áîëåå âûñîêèìè
ïîêàçàòåëÿìè áåçðåöèäèâíîé âûæèâàåìîñòè êîððåëèðó-
åò ñíèæåíèå ýêñïðåññèè ãåíîâ ABCB1 è ABCC1 â ïðî-
öåññå ëå÷åíèÿ.

Àâòîðû äåêëàðèðóþò îòñóòñòâèå êîíôëèêòà èíòåðåñîâ.
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