
52 Experimental Oncology 27, 52-55, 2005 (March)
Exp Oncol 2005
27, 1, 52-55

Apoptosis plays an important role in the elimination
of unwanted or damaged cells. A delicate balance be-
tween apoptosis and cellular proliferation is critical in the
maintenance of physiological homeostasis. On the oth-
er hand, dysregulation of apoptosis in response to vari-
ous physiological and pathological stimuli has been as-
sociated with certain diseases such as neural degener-
ative disorders and cancers. In recent years, apoptosis
has been increasingly recognized as an important type
of cell death in cancer therapy, and thus agents or treat-
ment modalities that result in apoptosis have become a
new focus in cancer therapy [1–5]. Resistance to under-
go apoptosis is one of the important mechanisms that
lead to treatment failure in cancer [6, 7].

2-[(3-carboxy-1-oxoprogy1) amino]-2-deoxy-D-glu-
cose (COPADG) is a derivative of D-glucose, a product
of Chitosan’s degradation process. Previous studies have
discovered that some D-amine-glucose derivatives were
able to induce leukemia cells K562 to differentiate into
macrophages [8]. However, questions such as whether
derivatives of D-amine-glucose can induce apoptosis in
tumor cells, and if so, what are the molecular mecha-
nisms involved, remain to be answered. In this study,
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we tested whether COPADG have any killing effects on
human hepatocellular carcinoma cells in vitro.

MATERIALS AND METHODS
COPADG was synthesized by the Lanzhou Insti-

tute of Chemical Physics, China Academy of Scienc-
es, China. Human hepatocellular carcinoma cells
(Hep G2) were cultured in RPMI-1640 medium sup-
plemented with 10% heat inactivated FCS, 100 µg/ml
streptomycin and 100 µg/ml of penicillin (InVitrogen)
and maintained in a humidified atmosphere of 5% CO2

95% air at 37 °C.
MTT colorimetric assay. Cell viability and growth

inhibition were determined by MT T assay, as previously
described [9]. Briefly, after treatment with indicated con-
centrations of COPADG, cells were incubated with
5 mg/ml of MTT for 4 h. MTT was solubilized with dim-
ethylsulfoxide (DMSO), and the optical densities (A°) were
determined using a microplate reader at 490 nm. Cell
growth inhibition was calculated as follows:

% growth inhibition = 1-A° (treated cells)/A° (control
cells) × 100%.

Detection of apoptosis. Effect of COPADG on cell
death was determined by staining with acridine orange
(AO). After treatment with various concentrations of
COPADG, cells were fixed and stained with 0.01% AO for
30 min at room temperature. Apoptotic cells were count-
ed under the fluorescence microscope, and expressed
as a percentage of the total number of cells counted.

The procedures for detection of DNA fragmentation
by agarose gel electrophoresis was performed a previ-
ously reported [10]. Briefly, cells were lyzed and ge-
nomic DNA extracted. Five µg of the extracted DNA
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ÈÍÄÓÊÖÈß ÀÏÎÏÒÎÇÀ Â ÊËÅÒÊÀÕ ËÈÍÈÈ Hep G2
ÏÐÈ ÂÎÇÄÅÉÑÒÂÈÈ 2-[(3-ÊÀÐÁÎÊÑÈ-1-ÎÊÑÎÏÐÎÃÈ1)

ÀÌÈÍÎ]-2-ÄÅÇÎÊÑÈ-D-ÃËÞÊÎÇÛ

Öåëü: îïðåäåëèòü âëèÿíèå 2-[(3-êàðáîêñè-1-îêñîïðãè1) àìèíî]-2-äåçîêñè-D-ãëþêîçû (COPADG) íà
ïðîëèôåðàöèþ è àïîïòîç êëåòîê ãåïàòîöåëëþëÿðíîé êàðöèíîìû ÷åëîâåêà ëèíèè Hep G2. Ìåòîäû: êëåòêè
Hep G2 êóëüòèâèðîâàëè â ñðåäå RPMI-1640 â ïðèñóòñòâèè ðàçëè÷íûõ êîíöåíòðàöèé COPADG. Ïðîëèôåðàöèþ
êëåòîê îöåíèâàëè â MTT-òåñòå, àïîïòîç — ñ èñïîëüçîâàíèåì ôëóîðåñöåíòíîé è òðàíñìèññèîííîé ýëåêòðîííîé
ìèêðîñêîïèè, â àãàðîçíîì ãåëü-ýëåêòðîôîðåçå äëÿ âûÿâëåíèÿ ôðàãìåíòàöèè ÄÍÊ è ïðîòî÷íîé öèòîìåòðèè.
Ðåçóëüòàòû: â êîíöåíòðàöèè 1–30 µµµµµM COPADG èíãèáèðîâàë ðîñò è èíäóöèðîâàë àïîïòîç â êëåòêàõ ëèíèè
Hep G2. Âûâîäû: COPADG ìîæåò èíäóöèðîâàòü àïîïòîç â êëåòêàõ ëèíèè Hep G2, ÷òî ñâèäåòåëüñòâóåò î
âîçìîæíîñòè åãî ïîòåíöèàëüíîãî èñïîëüçîâàíèÿ â òåðàïèè ãåïàòîöåëëþëÿðíîé êàðöèíîìû ÷åëîâåêà.
Êëþ÷åâûå ñëîâà: àïîïòîç, ãåïàòîìà, Hep G2, 2-[(3-êàðáîêñè-1-îêñîïðãè1) àìèíî]-2-äåçîêñè-D-ãëþêîçà.

which COPADG inhibits proliferation and induces apop-
tosis in cancer cells.
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