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Perifosine,an Akt Inhibitor,Suppress the Proliferation and Migration

via Decreasing Lactate Production in Gastric Cancer Cells
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Abstract: [ Objective ] To explore the effect and its potential mechanism of perifosine,an Akt inhibitor,on
cell proliferation ,apoptosis and migration in gastric cancer cells. [Methods] MGC803 and SGC7901 cells
were treated with perifosine at different doses. Cell proliferation was detected by sulforhodamine B assay.
Cell apoptosis was assayed by Annexin V-/PI kit using flow cytometry. Wound healing and transwell cham-
ber assays were conducted to detect cell migration and invasion,respectively. The concentration of lactic acid
in culture medium and cell lysate was detected by ELISA ,and protein expression was detected by western
blot analysis. [Results ] Perifosine at the dose of 2 wmol/L had inhibitive effect on cell proliferation in gastric
cell line MGC803 and SGC7901. MGC803 cells treated with perifosine at the dose of 2,10,and 20 pmol/L
displayed obvious apoptotic rate (P<0.05). Wound healing assay revealed that the scratch space in perifos-
ine-treated groups was significantly increased in a dose-dependent manner in MGC803 cells (407.2 =
34.4pum, P<0.05,657.2+49.2 um, P<0.01,and 910.8+51.4.1um, P<0.01,in low,medium and high dose,re-
spectively) as compared to control group (240.3+27.8um). Transwell assay exhibited that migrated cells in
control group was 2584+228 while those in perifosine-treated groups were 2052+158(low, P<0.05),1410+105
(medium, P<0.01) and 887+87 (high,P<0.01). In addition, perifosine dose-dependently suppressed lactate
production detected both in culture medium and in cell lysate. Consistently,the protein level of lactate de-
hydrogenase A (LDH-A) and other important proteins which regulate glycolysis such as glucose transporter
(GLUT) 1,GLUT4 and IGF were also dose-dependently inhibited by perifosine treatment. [Conclusion ]
Perifosine significantly inhibits cell migration and invasion in gastric cancer MGC803 cells,which may be
resulted from its regulative effect on glycolysis and subsequent decrease of lactic acid. As perifosine has been
studied in clinical Phase Il or Il trials in various tumors, it is a potential drug in treating gastric cancer.
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Table 1 Suppression rate of perifosine against MGC803
cells(xxs, %)

Suppression rate

Perifosine (pumol/L.)

MGC803 SGC7901
Control group 0.4+0.3 0.6+0.3
Perifosine 0.47 1.9£0.5 2.1£0.4
Perifosine 0.94 5.3+1.1 4.5+0.8
Perifosine 1.88 9.7+1.5" 8.6+1.2°
Perifosine 3.75 32.9+2.8™ 28.6+2.3™
Perifosine 7.5 58.6+3.7" 49.5+£3.4™
Perifosine 15.0 72.4+5.8™ 66.9+6.1"
Perifosine 30.0 88.9+8.4™ 85.8+7.5™

Compared to control group:*P<0.05,**P<0.01.
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Perifosine(20pumol/L)

A:Representative flow cytometry analysis of apoptotic cells after perifosine treatment at the dose of 2,10 and 20pmol/L in
MGC803 cells. B:Quantitative analysis of apoptotic rates. * P<0.05,** P<0.01 compared with control group.

Figure 1 Effect of perifosine on cell apoptosis in MGC803 cells

sine(20wmol/L)

A :Representative images of wound healing assay in MGC803 cells cultured with perifosine at 2,10 and 20pumol/L. B .C:
Quantitative analysis of scratch pitch and cell migration rates. Scale bar=200pm. *P<0.05,**P<0.01 compared with control
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Figure 2 Effect of perifosine on scratch space in MGC803 cells
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A :Representative images of transwell assay in MGC803 cells cultured with perifosine at 2,10 and 20pmol/L. B:Quantitative analysis of
number of migrated cells. *P<0.05,%**P<0.01 compared with control group.

Figure 3 Effect of perifosine on cell migration in MGC803 and DU-145 cells
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A :Content of lactic acid in culture medium in MGC803 cells cultured with perifosine at 2,10 and 20wmol/L.
B :Content of lactic acid in cell lysate in MGC803 cells cultured with perifosine at 2,10 and 20pmol/L. *P<0.05,**P<0.01 compared with
(3()1'111'(11 group.

Figure 4 Effect of perifosine on lactate production in MGC803 cells
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A. Representative blots of LDH-A (GLUT1 ,GLUT4 and IGF-1 in MGC803 cells cultured with perifosine at 2,10 and 20pwmol/L.
B. Quantitative analysis of each protein expression after normalized to B-actin. *P<0.05,** P<0.01 when compared with control group.

Figure 5 Effect of perifosine on glysolusis-related protein expression in MGCS803 cells
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