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Abstract Objective: This study investigates the in vitro inhibitory action of apogossypolone, a gossypol derivative (ApoG2),
combined with ceramide on cell proliferation in human nasopharyngeal cancer cell line CNE-2. The possible mechanism of this tech-
nique is also evaluated in this study. Methods: ApoG2 and ceramide of different concentrations were applied, individually or simultane-
ously, to human nasopharyngeal cancer CNE-2 cells. The cell counting kit-8 (CCK-8) method was used to determine the cytotoxicity
and assay the synergetic effect by calculating the value of the coefficient of drug interaction (CDI). Hoechst-33258 staining was con-
ducted to observe morphological changes in the cell nucleus. Acridine-orange (AO) staining and transmission electron microscopy
(TEM) were employed to observe the morphological alterations in autophagic cells. The apoptosis rate and fluorescence intensity of au-
tophagy were determined by flow cytometry (FCM). The expressions of Bcl-2 and Beclinl proteins were analyzed by Western blot. Re-
sults: The CCK-8 assay showed that the inhibitory action of ApoG2 and ceramide was enhanced with increasing drug concentrations,
considering the drugs were used alone. With the conjunctive use of ApoG2 and ceramide both under low concentrations, the action
would be synergistic (CDI<1). Compared with the control group, Hoechst-33258 staining demonstrated the occurrence of apoptosis in
the CNE-2 cells treated with ApoG2 or ceramide, or both. However, the morphological changes in the nuclear condensation and frag-
mentation in CNE-2 cells treated by both drugs were most significant. AO staining revealed more bright red acidic vesicular organelles
in the combination group. An increase in the number of large vacuoles and double-layered membrane structure was observed under
TEM in the combination group. Compared with the other groups, the FCM assay showed increased apoptosis rate and fluorescence in-
tensity of autophagy when treated with both drugs. The differences were statistically significant between the single and combined appli-
cation groups (Faupoposis=106.72, Puoposis=0.000; Fpopiosic=140.77, Pupoposis=0.000). Western blot analysis showed that Bcl-2 protein expression
was downregulated with statistically significant differences between the two groups (F=111.071, P<0.001). By contrast, Beclinl expres-

sion increased in the combined therapy group compared with the other groups. Statistically significant differences were found among
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the groups (F=62.271, P<0.001). Conclusion: The combined application of ApoG2 and ceramide at lower concentrations promotes

apoptosis and autophagy, and synergistically inhibits the proliferation of human nasopharyngeal carcinoma cells. Such effects may be re-

lated to the downregulation of Bcl-2 expression and the upregulation of Beclinl expression.
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F1  ApoG2 5H#IZEE AL CNE-2 ZRPEAYINEI R R EES1EF CDI &

Table 1  Inhibitory actions and CDI in combined therapy of ApoG2 and ceramide for CNE-2 cells

Concentration

Inhibition rate in ApoG2 group

Inhibition rate in ceramide group

Inhibition rate in combination group

(pmol/L) (%) (%) (%) el

0 0.00+£5.90 0.00£5.12 -1.29+2.64

5 11.37+£5.32 8.44+2.75 16.67+1.84 0.98+0.05
10 18.82+3.05 17.31+2.49 32.01+£2.04 0.97+0.03
20 27.06+4.39 25.53+3.88 50.84+2.51 0.96+0.04
40 43.68+2.81 36.02+3.56 73.71x1.25 0.92+0.04
60 64.72+2.27 48.73+3.31 87.58+1.66 1.06+0.06
80 79.20+3.19 69.33+4.42 93.95+4.07 1.51£0.18
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Hoechst 33258 Y@, . Xif FAZH | #t 25 [k B 24 41 it
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A: control group; B: ApoG2 group; C: ceramide group; D: combination group
K1 Hoechst33258 YL i WELAINLIA T (x400)
Figure 1  Hoechst—33258 staining for determining apoptosis (x400)
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A: control group; B: combination group
2 EST BTSN AN 14 (x5 800)
Figure 2 Ultrastructure of CNE-2 cells observed under TEM (x5 800)
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Table 2 Effects of the combined therapy of ApoG2 and ceramide on the
apoptosis and autophagy of CNE-2 cells

Groups Apoptotic rate (%) Autophagy rate (%)
Control 3.85+0.40 1.56+0.63
ApoG2 9.52+0.78 14.16+2.80
Ceramide 5.78+0.45 19.54+4.18
Combination 22.05+2.56* 49.54+3.09*

*P<0.05, the combination group vs. control, ApoG2 or ceramide group
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