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Impacts of Sevoflurane on Proliferation, Apoptosis, and Chemotherapy
Sensitivity of Osteosarcoma Cells by Regulating the AKT/FOXO1 Pathway
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Huazhong University of Science and Technology, Wuhan 430077, China; *Department of General Surgery,
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Abstract This study investigated the impacts of SEVO (sevoflurane) on the proliferation, apoptosis, and
chemotherapy sensitivity of OS (osteosarcoma) cells by regulating the AKT (protein kinase B)/FOXO1 (forkhead
transcription factor O subfamily 1) pathway. Human OS cells MG63 were cultured in vitro and randomly assigned
into Control group (conventional culture), L-SEVO group (2% SEVO), M-SEVO group (4% SEVO), H-SEVO
group (8% SEVO), and SC79 group (8% SEVO+5 umol/L AKT agonist SC79). MTT (methyl thiazolyl tetrazole)
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and plate cloning experiments were applied to detect the proliferation in each group. MTT was applied to detect the
ICs (half maximal inhibitory concentration) of cisplatin in each group. Scratch experiment was applied to detect the
migration in each group. Transwell experiment was applied to detect the invasion of various groups. Flow cytometry
was applied to detect the apoptosis rate of each group. Western blot was applied to detect the expression of apoptosis
related proteins (Bcl-2, Bax) and AKT/FOXO1 pathway related proteins (p-AKT, AKT, p-FOXO1, FOXO1), multi-
drug resistance associated protein 1 (MRP1). The results showed that compared with the Control group, the survival
rate, clone number, scratch healing rate, invasion rate, Bcl-2, p-AKT/AKT, p-FOXO1/FOXO1, MRPI1, and ICs
values of MG63 cells in the L-SEVO group, M-SEVO group, and H-SEVO group were reduced, while the apoptosis
rate and Bax level were increased (P<0.05). Compared with the H-SEVO group, the survival rate, clone number,
scratch healing rate, invasion number, Bcl-2, p-AKT/AKT, p-FOXO1/FOXO1, MRPI, and ICs, values of MG63
cells in the SC79 group were increased, while the apoptosis rate and Bax levels were decreased (P<0.05). These re-

sults suggest that SEVO may inhibit the proliferation, migration, and invasion of OS MG63 cells, promote apoptosis,

and enhance its sensitivity to cisplatin chemotherapy by suppressing the AKT/FOXO1 pathway.
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Table 1 Effects of different concentrations of SEVO on survival rate of MG63 cells

SEVOIKF£/% TR %
SEVO concentration /% Survival rate /%

0 99.95+0.05

1 95.46+9.66

2 81.07+7.89*

4 65.32+6.02%*

8 52.114£5.21%
16 43.22+44.53*

xts, n=6; *P<0.05, 50%HH Lt .
X+s, n=6; *P<0.05 compared with 0%.

72 SEVOXIMG63 4 i $A1Cs (B HI 520
Table 2 Effects of SEVO on ICs, values of cisplatin in MG63 cells

ffrjzips ICso /pmol-L™
Control 2.54+0.21
L-SEVO 2.01+0.20*
M-SEVO 1.60+0.15**
H-SEVO 1.2340.13%%4
SC79 2.25+0.234

X5, n=6; *P<0.05, 55 ControlZLAfI LL; "P<0.05, HL-SEVOZLAHEL; #P<0.05, 5M-SEVOALAHLL; 4P<0.05, 5H-SEVOALALL .
¥+s, n=6; *P<0.05 compared with Control group; “P<0.05 compared with L-SEVO group; “P<0.05 compared with M-SEVO group; 4P<0.05 com-

pared with H-SEVO group.

S, IR,
2.2 SEVOXIMG63 4B $A 14 7 S 2% 14 B9 520
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MRP! D D T —

Relative expression level
of MRP1

GAPDH D GHES D T S

S> 0 0 o D
A

A: GiiFMRP1E A MR IE & B: Western bloth IIMRP 1 [ R IETE Il X+, n=6; *P<0.05, 5Control414H Lk; “P<0.05, H5L-SEVO4LH Lt:;
£P<0.05, 5M-SEVO4LAH LL; 4P<0.05, 5H-SEVO4IAH L.
A: the relative expression of MRP1 protein was measured; B: Western blot detection of MRP1 protein expression. X+s, n=6; *P<0.05 compared with
Control group; “P<0.05 compared with L-SEVO group; ©“P<0.05 compared with M-SEVO group; #P<0.05 compared with H-SEVO group.
Ell SEVOXMG63ZHAEMRP1E B Rk HIFN
Fig.1 Effect of SEVO on MRP1 protein expression in MG63 cells

#3 SEVOXMG634REE RIS
Table 3 Effects of SEVO on proliferation of MG63 cells

4151 EAE 1% RN

Groups Survival rate /% Number of clones
Control 98.99+1.01 152.06+12.19
L-SEVO 80.01+7.78* 120.7749.09*
M-SEVO 63.56+6.32** 91.48+9.12%"
H-SEVO 47.84+4.78%5 74.25+6.56%"4
SC79 86.67+8.434 133.19+10.32%

Xs, n=6; *P<0.05, 5 ControlZH4H Lt; "P<0.05, 5 L-SEVOZAH LL; #P<0.05, 5M-SEVOAHH LL; 4P<0.05, 5 H-SEVOZAHLL
X5, n=6; *P<0.05 compared with Control group; “P<0.05 compared with L-SEVO group; “P<0.05 compared with M-SEVO group; 4P<0.05 com-
pared with H-SEVO group.

Control L-SEVO M-SEVO H-SEVO SC79

E2 iR PESEIERNMGe3 AR LI IE R
Fig.2 Proliferation of MG63 cells detected by plate cloning assay

PR IEENRE IR, HAEE RS THEAAl  AR. IRZONEUE 55 OSHEH A K8, — BN A iEd
o OSHIHERIZZ MG e R=A900, Ky FARVIBREATIRT; W g0 s R A B i fif
DT VE N VPG R R R M PR AR (AR 98 REEES R A e s, Fa s & AR SHBT
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24 h SRR

Control L-SEVO M-SEVO H-SEVO SC79
E3 XREREMMG63MAEITHIER
Fig.3 Migration of MG63 cells detected by scratch test
%4 SEVOXIMG63RHT R HS M
Table 4 Effects of SEVO on MG63 cell migration
Rl KR EEH/%
Groups Scratch healing rate /%
Control 74.68+7.39
L-SEVO 59.99+6.03*
M-SEVO 45.34+4.54%%
H-SEVO 36.17+3.62%*4
SC79 65.35+6.544

X5, n=6; *P<0.05, 55 Control LA tL; “P<0.05, L L-SEVOZALL; #P<0.05, 5M-SEVOZATLL; 4P<0.05, 5 H-SEVOALAILL .
X5, n=6; *P<0.05 compared with Control group; *P<0.05 compared with L-SEVO group; “P<0.05 compared with M-SEVO group; #P<0.05 com-
pared with H-SEVO group.

Control

[El4 Transwel LI AMMG63ZHRH (R 2= 1H I
Fig.4 Transwell assay to detect MG63 cell invasion

&5 SEVOXIMG634A{EZa9820m
Table 5 Effects of SEVO on MG63 cell invasion

) 25

Groups Number of invasions
Control 137.89+10.78
L-SEVO 111.23+£11.16*
M-SEVO 85.64+8.55%*
H-SEVO 67.21£6.67*4
SC79 124.17£13.09*

X5, 1=6; *P<0.05, 5 ControlZL4f Lt; “P<0.05, 5L-SEVOZLAALL; ©P<0.05, 5M-SEVOAIILL; 4P<0.05, 5H-SEVOZLAALL .
¥+s, n=6; *P<0.05 compared with Control group; “P<0.05 compared with L-SEVO group; “P<0.05 compared with M-SEVO group; 4P<0.05 com-
pared with H-SEVO group.
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Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
Control L-SEVO M-SEVO H-SEVO SC79
E5 SRS NIMG63 A AEHY R T
Fig.5 Apoptosis of MG63 cells was detected by flow cytometry
%6 SEVOXIMGG634AAT-FAIFNT
Table 6 Effects of SEVO on apoptosis rate of MG63 cells
o il TR %
Groups Apoptosis rate /%
Control 2.42+0.25
L-SEVO 22.374+2.28%*
M-SEVO 34.53+3.38*"
H-SEVO 45.12+4.02%4
SC79 11.30+1.134

X5, n=6; *P<0.05, 5 ControlZHAH LL; "P<0.05, 5L-SEVO A LL; #P<0.05, 5M-SEVOALAHLEL; #P<0.05, 5H-SEVO4LAHLL .
X+s, n=6; *P<0.05 compared with Control group; *P<0.05 compared with L-SEVO group; “P<0.05 compared with M-SEVO group; 4#P<0.05 com-
pared with H-SEVO group.

(A) ©
1.8+
© ©
: : .
g g 12+ . Bel-) G e s e S
5 55 A
& 25
o ° ° 06 Bux - camp D GED ==
Q o}
a a GAPDH (D SHED SHND SHND D

> O O O ® > O © O W
A & s
VOO N

A: Bel-255 FIAH N R IA = EL 8¢ B: Baxds A X 3R 1A & HLEE; C: Western blotha I Bel-2. Bax i [k . X+s, n=6; *P<0.05, 5 Control LA Lt;
P<0.05, 5L-SEVO4LAALL; “P<0.05, 5M-SEVOALA LL; 4P<0.05, 5H-SEVOZLAALL
A: comparison of Bcl-2 protein relative expression; B: comparison of relative expression of Bax protein; C: Western blot was used to detect the expres-
sion of Bcl-2 and Bax proteins. X¥+s, n=6; *P<0.05 compared with Control group; “P<0.05 compared with L-SEVO group; “P<0.05 compared with M-
SEVO group; 4P<0.05 compared with H-SEVO group.
El6 SEVOIIMG634HAEH Bel-2. BaxZEHFRIERIFN
Fig.6 Effects of SEVO on the expression of Bcl-2 and Bax proteins in MG63 cells
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A: p-AKT/AKTAH X} 314 & L #; B: p-FOXO1/FOXO1AH X ik & L #; C: Western bloths Mip-AKT. AKT. p-FOXO1. FOXO1E [ KL,
X5, n=6; *P<0.05, 5 ControlZHHI LL; *P<0.05, 5L-SEVO4LA LL; 4P<0.05, 5M-SEVOZ A LK ; 4P<0.05, 5H-SEVOZLAHLL .
A: comparison of the relative expression levels of p-AKT/AKT; B: comparison of p-FOXO1/FOXO1 relative expression levels; C: the expression of p-
AKT, AKT, p-FOXO1 and FOXO1 proteins was detected by Western blot. ¥+s, n=6; *P<0.05 compared with Control group; “P<0.05 compared with
L-SEVO group; “P<0.05 compared with M-SEVO group; #P<0.05 compared with H-SEVO group.
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Fig.7 Effects of SEVO on the expression of p-AKT/AKT and p-FOXO1/FOXO1 in MG63 cells
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