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(I BEYE =TT HOER/EFEHEAEARERKESR, HHE =T 572000
2.0 M E A kK ¥ W B % — E B O B OF, #T W\ 325000)

[ FE) BH W R Ik B T8 05 BLULEE -3 -3 B ( PI3K ) /& & 3 B B ( AKT) i@ 35 % 3F /1~ 2m it
S AS49 ta A o9 %k, iK% AS49 fu il 5— AR ETE 41 ARFIESRBSIK A T S A T4 5K
FRmEvE 20 ARICHRBEAK T L A B A e N S— R EERE L R B R E AR FEER B 18 R AR E
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PI3K( p—PI3K) . # 82 1t AKT(p—AKT) mRNA Fo&E G KT, G585 A549 @a i 20 b4k, 5— F AR E T 48 |
IRFCK BEAK . 5 7240 OD 1A A 7&K F B4k p—PI3K.p—AKT mRNA #= & G 4{&(P<0.05) , /A =
FRKFFFH (P<0.05) ; AL FHIRFLE B 7] & 6938 ho  IRFLKBE &7 20 OD 1A B F  FBLA p-
PI3K .p—AKT mRNA #=%& & & #7 AR ( P<0.05) , A = F K P& # 7 & (P<0.05) , 5 5- F A EE 4k
55 ARFLKBE KA B4 OD {4 A& K F | FIEH p—PI3K p—AKT mRNA #& & # % (P<0.05) , A
FRF AR (P<0.05) ;4R IR B & F 40 OD 18 45 7F F KT FRBEH p—PI3K.p—AKT mRNA F=2& & %
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[ Abstract] Objective: To investigate the effect of etomidate on PI3K/AKT pathway and apoptosis of non
—small cell lung cancer A549 cell. Methods: A549 cell group, 5—fluorouracil group, etomidate low—dose
group and high—dose group were set up. 5—fluorouracil group, etomidate low—dose group and high—dose group
were added 5 —fluorouracil group and etomidate at different concentrations, and the final concentration was
100.0ug/mlL, 100.0ug/mL and 200.0ug/mL for 72 hours. Cell proliferation level was assessed by cell counting
kit—8, apoptotic level was measured by flow cytometry, cell invasiveness was measured by Transwell chamber,
p—PI3K, p—AKT mRNA and protein levels were measured by RT-PCR and WEST-BLOT. Results: Com-
pared with A549 cell group, the OD value, survival rate, number of perforation, p—PI3K, p—AKT gene and
protein were significantly decreased in 5—fluorouracil group, low—dose and high—dose etomidate group ( P<0.
05) , apoptotic rate were significantly increased ( P<0.05). And with the increase of etomidate dosage, the OD
value, survival rate, number of perforation, p—PI3K, p—AKT gene and protein were gradually decreased (P<
0.05) , apoptotic rate were gradually increased (P<0.05). Compared with 5—fluorouracil group, the OD val-
ue, survival rate, number of perforations, p—PI3K, p—AKT mRNA and protein in low—dose etomidate group
while the
OD value, survival rate, number of perforation, p—PI3K, p—AKT mRNA and protein in high—dose etomidate

were significantly increased (P<0.05), and apoptotic rate were significantly decreased (P<0.05) ;

group were significantly decreased (P<0.05) , and apoptotic rate were significantly increased ( P<0.05). Con-
clusion: Etomidate can inhibit the proliferation and invasion of lung cancer A549 cells and promote the apop-
tosis of lung cancer A549 cells. Its mechanism is related to the inhibition of PI3K/AKT pathway activation and
transmission by reducing the levels of p—PI3K, p—AKT mRNA and protein phosphorylation by etomidate.

[ Key words] Etomidate; PI3K/AKT pathway; Non—small cell lung cancer; Apoptosis
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1 #MRl5HEE
1.1 FEH & KA G UE KK E 5-R KR
(4% 99.99% , % [E sigma 2 7], # 5 €7023,C5249) ;
Dulbecco % B # Eagle 3 7= 3 ( % & Life Technologies
8] 45 MN12657) ; 40 it iF #0K fl & -8 (CCK-8) |
BCA & & A & 7 & RIPA Z # % o i ECL 1t %
KARAE(Er REWE AT R, #F CKO4-
500 ,CM04-611.P0519 .PO816F) ; fE Bk & & V ( Annex-
in V) 550 & B % oL & (FITC) An 84k 7 2 (PL) 8 T 4
MR & (EEFER M RBEAF, #EF VI3241);
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Izol & 7 ( % [E Invitrogen /A 7, #t & IK-0533) ; SYBR
PrimeScript miRNA RT-PCR R 7l & B — & L)%
(PVDF) B (Z HEA W H AL T AR LAE, #F5
RR716 .RM5037) ;4% p—PI3K .p—~AKT .4t B- L3 & &
( # & Abcam /7] , 4t 5 ab14798 .ab20158 ,ab30557) ;
AWML AN ER AN RTDR —R(FMNEZEH
HAWRNE,#E AQ43095) ;680 A 4 B 3 Be b L ( £
Bio—Rad /A 7 ) ; Biosciences Accuri C6 & i =\, 41 i
X ( % & BD Biosciences /A 3] ) ; #k & DM2700P iE i 4
H B 5E (FE ] fkF A 7)) s LightCycler—480 7¢ o & &
PCR L(m+F K AH),
12 LG sm ok A4 i AS49 @ B o
Be 5 FF 27 BT B 4 20 B %, JE AS549 40 i #E Dulbecco
K E B Eagle R EF £ K, AT H 10% #H X 7E 0 fs
£k BT 37°C,5%C0, W E R, 5-F R
4 ARk B K R B A8 R AS49 B MR R T K
B AS49 4R, & A 2 B i N S— R R DA R
B R E AR A ok B R S— B R R A R AR E
100.0pg/mL( T 3o 5K 5 %K %5 v * % A549 41
J B9 LGS0 % 200.0pg/mL, VL 1/2LC50 A 1E A 7 &),
RALBR B K . 5 7 B 41 &% 4% E  100.0ug/mL ., 200.
Opg/mL( T3k B 3K 1K 46 ok B X % AS49 40 i By
LC50 % 400.0pg/mL, ML 1/21L.C50 & # & ,2 1 7 5E
KHEEAE), W ELA AT & 6 MFATE, EH
72h,
1.3 @A yE A M 8 3 28 B B0R ) & -8 (CCK -
Q)M T fémpsh, SAMMFERERE, FaM
PL3.0x10° A/FL B A 96 I H, A ERREY &4
10pL CCK—8 Y 37 & 37 4 4 4% 100l 3 oy 35 5 2
FE3TCHH th, 1 F B AL 450nm 3K T 0 &4
NI RAE(OD /), TEARFEE, BT E
R=(5LH4 OD-% H 4 0D)/(A549 4 i 41 OD- =
B4 0D), BNMEEEL6 K,
1.4 ‘@B KT E . H EKE A V(Annexin
V) 5 & B 7K ok & (FITC) Fr k4L 77 vg (PT) 8 = 4 il
RAleNempBATE, SHBRERERE, K
IR E AT S00uL £ A Z W b, K&
W5 SuL JEEC & & V(Annexin V) R & B K L &
(FITC) Fn & At 77 w2 (P1) B = & MK Fl E BE &L R B
15min, @4 ANFE & n N S0ug/ml PI, 2 & A 7
48 J DU MCF-7 20 j6 i 8 1=,
1.5 @HEEIHeE NN e . mHERERE, K
B 40 j5F DA 5x10° A/mL B3R E AT Lo E B R
LR EH 200pl AR RN L EF, EREF
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1.6 %0} p—PI3K ,p—AKT mRNA A F th ] 2 . AR 45 1
W W %, {F H TRIzol R 7 M 41 40 48 f5 o 2 B &
RNA, f# Jf SYBR PrimeScript miRNA RT-PCR i 7| &
AR BLH) RNA 3 % 5 5% ¢cDNA, RT-qPCR & 5% By i
JE TR dh & A T 195°C 542 305 ;40 AN 18 TR B9 95°C #r 4%
55341 60°C £ 42 20s, 4 7 4 9F PCR P4 5 2 1, £
P RE LB S AT W & T, Tk E 95C
20s; A H E 60°C , # 4 20s; i F 95°C , # ik R )
0.11C/sec, Fl Bt #EE X ERNKES, AR NS E
LightCycler—480 % % & & PCR L L # 47, 5 — KX =
W, BHREN(CQEE=ZAXAELEFEAEZRHEITO.
5, ¥ L E B K FARE AL G Rt BR AR, A
RV E 27ME, Cq B X R I E e B AE A 4
BB, B EE TR (KE)HRAT AR,
U6 hWE £ HE, 5l F 7 0 T:p-PBK EH,5 -
GAAAGTGCTTCCTTTTTAGGG -3 " F¢ X 1], 5 — CAAT-
GAGTCGTCCTTTCCTTGGAATC-3"; p—AKT iF 1,5~
CCGTGGTAGTCCTTCCTGAT-3"#1 X 1,5 = TTGCAT-
GCGTCCTTTCCTTCCTGAT-3"; U6 I 1,5~ CTCGCT-
TCGGCAGCACA-3"Fn 5 6] ,5'~ ACGCTTCACGAATTT-
GCGT-37,

1.7 %88 p-PI3K ,p—AKT % & ATt 3l 2 ; i Hanks”
P Hh VA R 40 B FT R, IR RIPA R & P P
ZLAE | F7E 13000g,4°C T % % 20min, M & (£ F BCA
B A R E R ] A AR R 2 T A LR I E R A UK
B BB FURE & (20pg) i 4x A 508 i ( TaKaRa)
£ 95°C T & M Smin, A A7 H 5%4F 8 B 2k oy sk 2 2
Sk K (PBS) # ] PVDF, K& EBWE ARATE
T M Bt f R i L vk, IR e i 2 4% 2| PVDF b, &
J& ¥ PVDF &5 T 7|9k —#2 i F . 90 p~PI3K(1:500
) . p—AKT (1:500 Fi ) it -B-AL3h & & (1.
2000 # ) , £ 4°C T, A 4 H 5%Tween () PBS
% PVDF =k, I 5 s AR T AP B L 6 0 &0
MR ZHEZBTHE 2h, REHEFTHRA, #EH
ECL¥ A tRAEKREINEZE AR LW, F A Image
—ProPlus 6.0 2% ¥ VL B-actin 16 1 5 & & 4 #7 41 x¢
AR REAF,

1.8  Siit 447 5% H SPSS19.0 xF &K 45 #H AT E N 4
TN, T ERB UB AT 2 (x2s) kT, X A
BHREFESFLE, ZEHRXA LSD-t £ % ,P<
0.05 h ZREHGZITFE XL,
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2 & R wk B ) B A3 e (KIE KBS A A B4 OD 8\ FiEE &
2.1 AU AS49 40 OD 18 & R K P # . AR (P<0.05) 3 5 58 % "5 2 21 3% | R 36 ok BE (K
5 AS49 Z AL RS- BRI AL IRk BRI B R B4 OD 1 77 7E F AT (P<0.05) KA KB
F &4 OD 1 7 7E F KT B (P<0.05) , HEE#H KA &4 OD 18 A7 iE F AT BRI (P<0.05), L&k 1,
R1 HBEAME A549 HFE OD EFFERAFHEE (x+s)

4 5 # & (pg/mL) 1 % oD & HFEE(%)

A549 41 it 40 6 0.94+0.04 96.17+0.17

5—% R " e 4 100.0 6 0.48+0.07" 23.79+10.49*

R 2wk iy K 7 B 4 100.0 6 0.73+0.03" 48.78+3.57™

RIFERE R A EH 200.0 6 0.25+0.07" 15.74+4.37"

.5 A549 A AR, aP<0.05; 5 5—-FUREE 4148 bP<0.05 ; 5 AR F K B K A

22 HUMRE ASA9 MR TR KT 5 AS49
MU AR, S- AR R AL KRk BRK L R B 4L A
TEAKFHAH(P<0.05), H & KT ok B 7| & oy 3§
Ao AR Ak B & Rl B A A TR AFZHFAE (P<O.
05); 5 S-ARERALK , KALBERAEARTF
AT B (P<0.05) , K46 2k Be & 77| & 41 8 = F K F A
#(P<0.05), W¥%2,

F2 AR AS49 AT RAKFHILLE (x+s)
415 FE(pg/mL) FlE A E(%)
A549 41 g 4 6 1.85+0.89
S—HR 4 100.0 6 18.71+2.04"
KAk B = 4 100.0 6 7.43+2.59"
RIEk BB A B 4 200.0 6 23.74+2.54"

7E .5 A549 ta A AR aP<0.05; 5 5-F g AR
bP<0.05; 5 4Rk B5 MK F 2048 L | cP<0.05
23 BUAME ASA Rz EEHGE IR S
A549 20 j 4 H B S- AR B E A IR FER BRI L B R B
HFEH B (P<0.05), B & K ok B 7| & 19 3
w, AR Bk B A 0 B AL BRI (P<0.05) ;5 5
~RERE R AR R ER A EAFERAE (P<
0.01) , K ek B 7 7 & 41 5 B PF 1R (P<0.05) , L&
3.A L,
2.4 XM AS49 %0 p—PI3K ,p—AKT mRNA # %
k.5 AS49 A AR SRR R 4 R AT Rk B K
% 7 & %4 p-PI3K ,p—~AKT mRNA [41K(P<0.05) , ELF
FARFE R B = B A IR R BE & R E 4 p-PI3K . p
—AKT mRNA 3% #i £ 15 (P<0.05) ; 5§ 5-& & " = 41tk

A cP<0.05

B R ALk BE K 7 E 4 p-PI3K .,p—AKT mRNA 7+ (P
<0.05) , R4 ek B & 77l B 41 p—PI3K ,p—~AKT mRNA [£
& (P<0.05), W% 4,

R3 FEME ASY AREETHEENOLLR (x2s)

4 5 A& (pg/mL) Fl3 FHEHA)
A549 40 g 4 6  412.87+36.4
5—% K v v 4 100.0 6  95.47£25.38
ALK BRI B 4L 100.0 6 163.74+26.47
AT ok e i R 4 200.0 6  69.39+18.47°

2.5 A549 m e saAa It aP<0.05; 5 5- RRERT A AA L
bP<0.05; 5 iRtk B K 7 & 2848 16 | cP<0.05

A1
200 %)

7 A A549 el B.5-
28, D AR F A Z 40

BLAFIE ASAO L F IR M A AR (SR ELE

FRER 4 C R A6k B 1K A 5
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R4 FAME AS49 48 p-PI3K p—AKT mRNA RiEKTFHIRIE (xts )
41 5 # & (ng /mL) 1 % p-PI3K p-AKT
AS549 %8 40 6 5.69+0.18 5.36+0.37
S—F R4 100.0 6 0.83+0.22a 0.9420.43"
KAE K B RN & 4 100.0 6 1.49+0.28* 1.65+0.24"
KAtk B i F B 4 200.0 6 0.59+0.18" 0.54+0.23""

.5 A549 L LAARIL  aP<0.05; 5 5—ARER AR bP<0.05 ; 5 4k 6 uk B K

2.5 K UIME AS49 4 ML p-PI3K p-AKT & & By %
K5 AS49 4L IR, S5 FUR R R AL AR AR oK R K
& &4 p-PI3K .p—AKT & & %1% (P<0.05) , A %
RACK B 7| B By 3 An, 4R 4 ok B & 7| B 41 p-PI3K .p-

F 448k cP<0.05

AKT & A& # 2% (P<0.05) ; 5 5-& & "5 s 4 th %2,
RAE 2B K A & 41 p—PI3K . p—AKT & & 7 & (P <0.
05) , KAt ek Be & 7| & 41 p—PI3K ,p—AKT % & [&£{% (P<
0.05), %5 .2,

R5 KAME A549 R p-PI3K p-AKT E A RiEKFEHRIZE (x+s)

4 5 7 & (ng/mL) 1 % p-PI3K p—AKT
AS549 %8 40 6 6.54£0.19 6.54+0.41
5— %k v v 4 100.0 6 0.98+0.23a 0.84+0.43"
KLk B 2 4 100.0 6 1.56+0.29® 1.99+0.37*
IKAE K B ' A 200.0 6 0.46+0.22" 0.44+0.32"

.5 AS49 LA AE Ik aP<0.05; 5 5- RS 248 1 bP<0.05; %W%ﬁ%zﬁaf& #FF A, cP<0.05

31.2m

A B. C. D.

p-PIIK M iy S 131 KD2

PAKT D sme & « - 5,
f-actin SEE_- — — -_mxl)a |

B2 XBFsE AS49 28t p—PI3K p-AKT % & & & K
# e dz

E A AS549 wmReta B.5-
4, D ARFER B A F 4
3 i

i At R o e B 2 — R,
REMBENARERT —fF, "% Lo mE XA 2k
/IS4 B (NSCLC) |, & % 1) B9 80-85%", w1 F it
ZHBRMBIT R LW ,NSCLC BH R EFER
K HEERBRERIE T AN EFRIL, AT
KHF UGB FHEM T NSCLC BEEHEEAEEE L,
KA ok B E B IE UA A R A AR A B E T E
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R ER A, C AR IR B A &

MUY 4 Am 2 A 3 SR AL B 5 R AR AR ok B 4T L A
J&S%/ﬁk\fﬁré@&éa‘niﬁzo K 1€ ok B 38 3T 3 R
GADD153 mRNA #y %k 35 fn 4% 78 1, B 3 30 %) 77 7] i
DU145 1 LNCaP J& 20 f 8y 34 78, 7 3 20 j0 B 3 1% % Ao
%fp%ﬂaé;[ WA, R AT oK B A6 4% 1R 3 2 K8 40 e A
o HHIREW KLk BAS G HE YT <8 E TR,
W%ﬁﬁ;{é@az\z\«fx&fﬁ Mg A R R | LPS 1§
AKT J& A s B AL, 26 3t T B % 40 )8 F LPS % 3 Y R
ERNEXEE, BB, &KL ok By AL T
ﬁuémﬂﬁ%ﬁ%i)ﬂ*ﬁwﬁ 172 By s, 34 AKT 0 #%
FELOT R R B O 40 H) PIBK/AKT %42, XA A
zﬁfzﬁ%é’y%@%%w RKAFARERE =, 5 A549
40 A He AR S— AR e AL IR K BRI E A& 4L OD
B EEEAT FERBK, ATEATAE, BEE
RATREE A BB KAk B & A B4 OD 18 77 3%
EFEBEHER, A TEXTFEHNAGT; 5 5-A K
v uE A GIR IR AT oK B F B 41 OD M 7 E F KT
FEBBRRK ATEKTAEG, X5 ERTRFE, R
B3R 7, AR FE oK B AR IR R AS49 A M TE IR, 1R
e AS49 4 A T,
PBBK/AKT # A& E T A E FE L 2P REE
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YER, TR B R ARt A+, PI3BK/AKT # %
FTAEMEBAT N, A FEWH, A HE I,

SR R AR AR T]. P B E 25 $4R,2017,14(9) 182~
185.

PI3K/AKT 3 /2 % 3F B 2 8 % %5 40 Jio AL, 57 Tt 26 M oy 2% [5] E2F, 4383, KER,F 4 EH%E L SIRICEKE IRBE
[11] N : ARG BIR R G B % E h e B G & v
4k 21 AKT £ PI3K/AKT % 42 é,‘]j‘é%{%ﬁ\%,;ﬁ:— Xjf‘_ﬂflﬁﬁ'\):‘tﬁgm \.jﬂ fiit% e A R N R A

. . o . R 4 . : R R H 5 2k & ,2017,27(21) :4949 ~
S Rk H YW PIBK/AKT %2 83 f6 . AKT 2 :952[” PRERERTE 20
R LS LA % E Bl 7 o f B A '

ﬂj%ﬁ éﬁmlj] & ’”; EH.25 E}ij] % E ’SE@ B2 (6] Dey N, De P, Leyland=Jones B. PI3K~AKT-mTOR inhibi-
BYTY R S HE BB PI3K BB B L, AKT b $(3E 5% & — #F 5 tors in breast cancers: from tumor cell signaling to clinical
EREE ERENKEMKRTREERER R trials[ J]. Pharmacol Ther, 2017, 175(1) :91~ 106.
BYFSRAERETHTRE, B PBK/AKT B T (7] thdnt, Bk, 5040, 448 )t M 98 76 77 A8
2% 2, AKT 1 A T PI3K &4 3 ¥ 7F Gaild, X 2 — B[] ,2019,39(8) :680~690.

MEGT R E BTN E R @ 12 . 1K [8] Komatsu R, You J, Rajan S, et al. Steroid administration af-
Ve R &) ,AKT %EE%H% S R R R DL K ter anaesthetic induction with etomidate does not reduce in—
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