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[ Abstract] Background and Objective; Akt pathway plays an important role
in cell growth and apoptosis. This study was to characterize the role of Akt in
the synergistic effects of thermo-chemotherapy on lung cancer cell growht
and its underlying mechanisms. Methods: H446 cells were subjected to
different thermo-chemotherapy schemes. 43°C + paclitaxel (120 ug/L)
(thermo-chemotherapy group) , 43°C + paclitaxel (120 wg/L) +Wortmannin
(1 wmol/L, PIBK/Akt pathway inhibitor) ( Wortmannin group ), 43°C +
paclitaxel (120 wg/L) + N-acety-L-cysteine ( NAC) (30 wmol/L, reactive
oxygen species, ROS inhibitor) (NAC group), and paclitaxel (120 wg/L)
group. The cells without any treatment were used as the control. MTT assay
was conducted to measure the cell proliferation rate. Cell apoptosis was
analyzed by flow cytometry (FCM). ROS was detected with fluorescence.
Phosphorylation of Akt and the expressions of Caspase-3 were determined by
Western blot. Results: The cell proliferation rate was significantly lower in the
thermo-chemotherapy group than in the control and the chemotherapy groups
[(59.83 +£3.36)% vs. (100.00 = 0.00)% and (69.16 + 2.95)%, P <
0.05]. The rate of cell apoptosis was the highest in the thermo-
chemotherapy group (27.59 + 5.47)% (P <0.05). The ROS expression
level was higher in the cells of thermo-chemotherapy group (102.14 =+
18.34) than in the other groups (P <0.05), which could be inhibited by NAC
(28.01 £ 1.19), but not by the PI3K inhibitor Wortmannin (99.87 + 8.35).
Phosphorylation of Akt significantly decreased in the thermo-chemotherapy
group (0.69 = 0.03) (P <0.05), which could be blocked by Wortmannin
(0.00 = 0.00), but increased by NAC (1.05 + 0.29) (P <0.05). The
expression level of Caspase-3 was higher in the thermo-chemotherapy group
(1.07 £ 0.08) than in other groups (P <0.05). Conclusion: Thermo-
chemotherapy has a stronger inhibitory effect than chemotherapy alone in lung
tumor cell growth, probably through induction of ROS production and
subsequent inhibition of Akt pathway activation and Caspase pathway-induced
cancer cell apoptosis.
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Figure I ~ Changes of ROS under different conditions ( x100)
, control group (37°C, 0 pg/L TAX) ;
, chemotherapy group (37°C, 120 pg/L TAX) ;
, thermo-chemotherapy group (43°C ,120 pg/L TAX) ;

, Wortmannin group (43°C, 120 wg/L TAX, 1 wmol/L Wortmannin) ;
, NAC group (43°C, 120 pg/L TAX, 30 pmol/L NAC).
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Red cells show no ROS and the extent of the green light shows the amount
of ROS.
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J& , Akt B BE TR 1k 8% 58 43 i (0.00 = 0.00) , AT A
ROS ()% 7 ] 571 NAC, Akt @2 {k K~ (1. 05 +
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Figure 2 Phosphorylation of Akt under different conditions
1, control group (37°C, 0 pwg/L TAX) ;
2, chemotherapy group (37°C, 120 pg/L TAX);
3, thermo-chemotherapy group (43°C, 120 pg/L TAX);
4, Wortmannin group (43°C, 120 pg/LTAX, 1 pwmol/L Wortmannin) ;
5, NAC group (43%C, 120 pg/L TAX, 30 pmol/L NAC).
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AL TR & 2H caspase-3 By F B K (1.07 =
.08) /& T X BEZH (0.44 +0.25) Fi 54l fk 7 4
(0.68 £0.06) , 227 A G273 L (P <0.05) ; MA
Wortmannin Ji5 , caspase-3 ik (1.09 +0. 11) & Tk
RG22 5 A 553 L (P <0.05) , A NAC
J& , caspase-3 [ ik (0. 00 +0.00) 5Egh iy, 2
FAGIHEE (P <0.05) 455 LK 3,

o

—— Caspase-3

B-actin

1 2 3 4 5

B3 546 NCI-H446 dHFFERE LB LE G T caspase-3 1
Rix
Figure 3 Expression of caspase-3 under different conditions
, control group (37°C, 0 pg/L TAX) ;
, chemotherapy group (37°C, 120 pg/L TAX);
, thermo-chemotherapy group (43°C , 120 pg/L TAX) ;
, Wortmannin group (43°C , 120 wg/L TAX, 1 wmol/L Wortmannin) ;
, NAC group (43%C, 120 pg/L TAX, 30 pmol/L NAC).
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