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ABSTRACT

This study was conducted to investigate the effect of Kanglaite (KLT) on the tumor cell cycle. The results reveal
that the blank emulsion has a slight inhibiting action on tumor cells: the inhibition rate of 1:20 diluted emulsion
(corresponding to 50 µl/ml) for KB cells being 10%.The IC 50 values for KB cell and K562 cell being 22,65 µl/ml and
38,57 µl/ml KLT respectively. The mechanism by which KLT blocks the growth of tumor cells as showed by the flow
cytometry is the inhibition of the multiplication of cancer cells, characterized by a decrease in the number of S-period
cells and an increase in the G

2
+M period cells with a dose-dependent relationship, thus resulting in the apoptosis of

tumor cells.
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ÐÅÇÞÌÅ

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âëèÿíèÿ ïðåïàðàòà «Êàíãëàéò äëÿ èíúåêöèé» (ÊËÒ) íà êëåòî÷íûé
öèêë â îïóõîëåâûõ êëåòêàõ. Ðåçóëüòàòû ïîêàçàëè, ÷òî èíêóáàöèÿ êëåòîê ëèíèè ÊÂ ñ êîíòðîëüíîé óëüòðàýìóëü-
ñèåé, ðàçâåäåííîé 1:20, ÷òî ñîîòâåòñòâóåò êîíöåíòðàöèè ïðåïàðàòà ÊËÒ 50 ìêë/ìë, ïðèâåëà ê èíãèáèöèè 10 %
êëåòîê. IC50 äëÿ êëåòîê ëèíèè ÊÂ è Ê562 áûë 22,65 ìêë/ìë è 38,57 ìêë/ìë ïðåïàðàòà ÊËÒ ñîîòâåòñòâåííî.
Ìåòîäîì ïðîòî÷íîé öèòîôëþîðîìåòðèè ïîêàçàëè, ÷òî ÊËÒ äîçî-çàâèñèìûì îáðàçîì áëîêèðóåò ðîñò îïóõîëå-
âûõ êëåòîê. ÊËÒ ñíèæàåò êîëè÷åñòâî êëåòîê â S ôàçå êëåòî÷íîãî ðîñòà, ïîâûøàåò êîëè÷åñòâî êëåòîê â G

2
+M

ôàçå è èíäóöèðóåò àïîïòîç.

Ââåäåíèå. «Êàíãëàéò äëÿ èíúåêöèé» (ÊËÒ) ÿâëÿåò-
ñÿ óëüòðàýìóëüñèåé äëÿ èíúåêöèîííîãî ïðèìåíåíèÿ, ïî-
ëó÷åííîé ñ ïîìîùüþ cîâðåìåííîé òåõíîëîãèè èç àê-
òèâíîé ÷àñòè ýêñòðàêòà ñåìÿí Ñoix. Â ýêñïåðèìåíòàëü-
íûõ è êëèíè÷åñêèõ èññëåäîâàíèÿõ áûëî ïîêàçàíî, ÷òî
ÊËÒ èìååò âûðàæåííóþ ïðîòèâîîïóõîëåâóþ àêòèâ-
íîñòü äëÿ ìíîãèõ òèïîâ îïóõîëåâûõ êëåòîê, à òàêæå
ïîâûøàåò èììóííóþ ðåàêòèâíîñòü îðãàíèçìà. Èçó÷å-
íèå öèòîòîêñè÷åñêîãî äåéñòâèÿ ÊËÒ íà îïóõîëåâûå
êëåòêè äàëî âîçìîæíîñòü èñïîëüçîâàòü åãî  ëå÷åíèÿ
áîëüíûõ çëîêà÷åñòâåííûìè çàáîëåâàíèÿìè.

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿëîñü èçó÷åíèå âëèÿ-
íèÿ ÊËÒ íà êëåòî÷íûé öèêë îïóõîëåâûõ êëåòîê.

Ìàòåðèàëû è ìåòîäû
1. Ðåàêòèâû è ðåàãåíòû. 10 % ðàñòâîð ÊËÒ è ÷èñ-

òàÿ êîíòðîëüíàÿ óëüòðàýìóëüñèÿ ïðåäîñòàâëåíû
Zhejiang Kanglaite Pharmaceutical Co., Ltd. (3-(4,5 äè-
ìåòèë-2-òèàçîëèë)-2,5-äèôåíèë-2Í òåòðàçîëèé áðîìè-
ñòûé (ÌÒÒ); ñðåäà RPMI-1640, ïðîïèäèóì èîäèä (PI)
ïðîèçâîäñòâà Merck, Sigma è Gibco company; ìèòîìè-
öèí Ñ (ÌÌÑ), ïðîèçâåäåí Kyowa Co., Ltd.

2. Êëåòî÷íûå êóëüòóðû. Ëèíèÿ êëåòîê ÊÂ ÷åëîâå-

÷åñêîé ïëîñêîêëåòî÷íîé êàðöèíîìû ïîëîñòè ðòà ïî-
ëó÷åíà èç Øàíõàéñêîãî Èíñòèòóòà Áèîëîãèè Êèòàéñ-
êîé Àêàäåìèè Íàóê; ëèíèÿ êëåòîê Ê562 ýðèòðîáëàñò-
íîãî ëåéêîçà ÷åëîâåêà ïðåäîñòàâëåíà Èññëåäîâàòåëü-
ñêèì Èíñòèòóòîì Èììóíîëîãèè Êèëüñêîãî Óíèâåðñè-
òåòà (Ãåðìàíèÿ).

3. Îáîðóäîâàíèå. Ïðîòî÷íûé öèòîôëþîðèìåòð
(FACScan) ôèðìû Becton Dickinson (ÑØÀ).

4. ÌÒÒ òåñò.  ÌÒÒ òåñò âûïîëíåí ïî ñòàíäàðòíîé
ìåòîäèêå [1]. Â îïûòàõ èñïîëüçîâàëè êëåòêè  íà ñëåäó-
þùèé äåíü ïîñëå ïàññàæà. Â êàæäóþ ëóíêó 96-ëóíî÷-
íîé ïëàòû ïîìåùàëè ïî 200 ìêë êëåòîê â ëîãàðèôìè-
÷åñêîé ôàçå ðîñòà (2×105/ ìë). Â îïûòå áûëè ñëåäóþ-
ùèå ãðóïïû: 1) êîíòðîëü - èíêóáàöèÿ êëåòîê ñ ôèçèîëî-
ãè÷åñêèì ðàñòâîðîì; 2) ýêñïåðèìåíòàëüíûå ãðóïïû -
êëåòêè ñ ðàçëè÷íûìè êîíöåíòðàöèÿìè ÊËÒ è  3) ïîëî-
æèòåëüíûé êîíòðîëü - êëåòêè  èíêóáèðîâàííûå ñ ìèòî-
ìèöèíîì Ñ. Â êàæäîé ãðóïïå áûëî ïî 6 äóáëèðîâàí-
íûõ ëóíîê. Êëåòêè ñ ïðåïàðàòàìè èíêóáèðîâàëè ïðè
37Ñ° â 5% ÑÎ

2
 â òå÷åíèå 72 ÷, çàòåì äîáàâëÿëè ÌÒÒ

(ðàáî÷èé ðàñòâîð 5 ìã/ìë) ïî 10 ìêë â êàæäóþ ëóíêó
çà 4 ÷àñà äî êîíöà ýêñïåðèìåíòà. Ïîñëå ÷åãî îïðåäåëÿ-
ëè îïòè÷åñêóþ ïëîòíîñòü (ÎÏ) íà ñïåêòðîôîòîìåòðå,
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ïðè äëèíå âîëíû 570 íì. Êîýôôèöèåíò èíãèáèðîâàíèÿ
ðîñòà îïóõîëåâûõ êëåòîê ðàññ÷èòûâàëñÿ ïî ôîðìóëå:

                                       ñðåäíÿÿ ÎÏ ýêñïåðèìåíòàëüíîé ãðóïïû

Êîýôôèöèåíò           = 1 �   _________________________________ × 100 %

èíãèáèðîâàíèÿ (%)                ñðåäíÿÿ ÎÏ êîíòðîëüíîé ãðóïïû

50% èíãèáèðóþùóþ êîíöåíòðàöèþ (IC50) ëåêàð-
ñòâåííîãî ïðåïàðàòà ðàññ÷èòûâàëè ëîãàðèôìè÷åñêèì
ãðàôè÷åñêèì ìåòîäîì.

5. Îïðåäåëåíèå ôàç êëåòî÷íîãî öèêëà. Ôàçû êëå-
òî÷íîãî öèêëà îïðåäåëÿëè ìåòîäîì ïðîòî÷íîé öèòîô-
ëþîðîìåòðèè êàê îïèñàíî ðàíåå [2]. Êëåòêè ôèêñèðî-
âàëè â àáñîëþòíîì ñïèðòå, îáðàáàòûâàëè ÐÍÊ-àçîé,
îêðàøèâàëè PI â òå÷åíèå 30 ìèíóò. Ñ ïîìîùüþ ïðî-
òî÷íîãî öèòîôëþîðèìåòðà îïðåäåëÿëè ñîäåðæàíèå
ÄÍÊ, à ïðîöåíò êëåòîê â ðàçíûõ ïåðèîäàõ êëåòî÷íîãî
öèêëà âû÷èñëÿëè ñ ïîìîùüþ êîìïüþòåðíîé ïðîãðàì-
ìû Multicycle (Phoenix flow system, ÑØÀ, 1994).

Ðåçóëüòàòû è îáñóæäåíèå
1. Óãíåòåíèå ðîñòà  îïóõîëåâûõ êëåòîê ñ ïîìî-

ùüþ  ÊËÒ. ÊËÒ ñóùåñòâåííûì îáðàçîì òîðìîçèë ðîñò
êëåòîê ëèíèé ÊÂ è Ê562 ïðè èíêóáàöèè â òå÷åíèå 72
÷àñîâ. Óðîâåíü 50% èíãèáèðóþùåé êîíöåíòðàöèè äëÿ
êëåòîê ëèíèé ÊÂ è Ê562 ñîñòàâèë 22,6 ìêë/ìë è 38,5
ìêë/ìë ÊËÒ ñîîòâåòñòâåííî. Êîíòðîëüíàÿ óëüòðà-
ýìóëüñèÿ, ðàçâåäåííàÿ 1:20, ñîîòâåòñòâóþùàÿ 50 ìêë/
ìë ÊËÒ, ïîêàçàëà 10 % óãíåòåíèå ðîñòà êëåòîê ëèíèè
ÊÂ. Óðîâåíü 50% èíãèáèðóþùåé êîíöåíòðàöèè äëÿ
êëåòîê ÊÂ â ïîçèòèâíîì êîíòðîëå ãðóïïû ñ ìèòîìèöè-
íîì Ñ ñîñòàâèë 0,54 ìêë/ìë.

2. Âëèÿíèå ÊËÒ íà êëåòî÷íûé öèêë îïóõîëåâûõ êëå-
òîê. Âëèÿíèå ÊËÒ íà ôàçû êëåòî÷íîãî öèêëà îïóõîëå-
âûõ êëåòîê ïîêàçàíî â òàáëèöå 1. Ïîñëå îáðàáîòêè
êëåòîê ÊËÒ â äîçå 1ìêë/ìë ïðîöåíò êëåòîê â S-ôàçå è
G2+M ïåðèîäå çàìåòíî óâåëè÷èëñÿ. Â òî âðåìÿ êàê
äîçà ÊËÒ â 5 ìêë/ìë ñíèæàëà êîëè÷åñòâî êëåòîê â S-
ôàçå. Êîãäà äîçó ÊËÒ óâåëè÷èëè äî 10 ìêë/ìë, ïðî-
öåíò êëåòîê â S-ôàçå ñíèçèëñÿ íà 11,6 %  ïî ñðàâíåíèþ
ñ êîíòðîëüíîé ãðóïïîé, à ïðîöåíò êëåòîê â G2+M-ïå-
ðèîäå óâåëè÷èëñÿ â 12 ðàç. Ïðè äîçå ÊËÒ 50 ìêë/ìë,
àïîïòîç íàáëþäàëñÿ â 100% îïóõîëåâûõ êëåòîê.

Âûøå îïèñàííûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî ÊËÒ
èìååò çíà÷èìûé äîçî-çàâèñèìûé èíãèáèðóþùèé ýô-
ôåêò íà êëåòêè ëèíèè Ê562. Ìåõàíèçì, ëåæàùèé â îñ-
íîâå àïîïòîçà îïóõîëåâûõ êëåòîê, ÿâëÿåòñÿ ðåçóëüòà-
òîì ïðåïÿòñòâèÿ ïåðåõîäà êëåòîê èç G

2
+M-ôàçû â G

0
-

è G
1
-ôàçó. Òàêèì îáðàçîì, ïðîöåíò êëåòîê â S-ïåðèîäå

ñíèæàåòñÿ è ìèòîç îïóõîëåâûõ êëåòîê ñîêðàùàåòñÿ, èí-
ãèáèðóåòñÿ äåëåíèå êëåòîê, è, â êîíå÷íîì ñ÷åòå, èíäó-
öèðóåòñÿ àïîïòîç. Ðåçóëüòàòû â êîíòðîëüíîé ãðóïïå ñ
÷èñòîé ýìóëüñèåé ïîêàçàëè, ÷òî äîçà íèæå 10 ìêë/ìë
íå îêàçûâàåò íèêàêîãî ýôôåêòà íà êëåòî÷íûé öèêë
êëåòîê Ê562. ÊËÒ â ýòèõ äîçàõ îêàçûâàë âèäèìûé
ýôôåêò íà êëåòî÷íûé öèêë îïóõîëåâûõ êëåòîê.

ßïîíñêèå ó÷åíûå ñîîáùèëè î äâóõ  àêòèâíûõ êîì-
ïîíåíòàõ, èçâëå÷åííûõ èç ñåìÿí Ñoix,  êîòîðûå îêà-
çûâàþò èíãèáèðóþùåå äåéñòâèå íà ðîñò ìûøèíîé êàð-
öèíîìû Ýðëèõà. Îäèí èç ýôôåêòèâíûõ êîìïîíåíòîâ
âûçûâàë äåãåíåðàöèþ ïðîòîïëàçìû, à äðóãîé êîìïî-
íåíò îñòàíàâëèâàë êëåòî÷íîå äåëåíèå íà óðîâíå ìå-
òàôàçû [3, 4]. Íàøè ðåçóëüòàòû ïîäòâåðæäàþò, ÷òî
ÊËÒ ìîæåò èíãèáèðîâàòü äåëåíèå îïóõîëåâûõ êëå-
òîê, ïóòåì ïðåïÿòñòâèÿ äåëåíèþ ÿäðà â îïóõîëåâûõ
êëåòêàõ [5, 6].
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Ãðóïïû

Êîíöåíòðà-
öèÿ

ïðåïàðàòà

Êëåòêè â

G1 ôàçå

(%)

Êëåòêè â

S ôàçå

(%)

Êëåòêè â

G2+M
ôàçàõ (%)

Èíòàêò-
íûé

êîíòðîëü

- 42,4 51,6 6,0

Êîíòðîëü-
íàÿ

ýìóëüñèÿ

1 ìêë/ìë

5 ìêë/ìë

10 ìêë/ìë

42
45,3
41

47,4
52,7
48,3

5,4
2,0
10,6

ÊËÒ

1 ìêë/ìë

5 ìêë/ìë

10 ìêë/ìë

50 ìêë/ìë

26,2
27,2
26,4

Àïîïòîç

58,1
24,1
6,1

15,7
48,8
67,5

Òàáëèöà 1
Äåéñòâèå ÊËÒ íà êëåòî÷íûé öèêë êëåòîê Ê562


