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[ Abstract] Objective To investigate the effects of etomidate (Eto) on the proliferation, apoptosis, and invasion of
human gastric cancer cells by regulating the microRNA (miR) -204-5p/homologous box gene C8 (HOXC8) axis. Methods
Bxperiments were conducted in the Laboratory of Wuhan University of Science and Technology in April 2023 to April 2024.
Gastric cancer cells MKN45 were separated into control (Ctrl) group, low-dose Eto group (Eto-L, 5 pmol/L), medium-dose
Eto group (Eto-M, 10 pmol/L), high-dose Eto group (Eto-H, 20 pmol/L), Eto-H + miR inhibitor NC, and Eto-H + miR-204-5p
inhibitor group. CCK-8 method and colony formation assay were applied to detect cell proliferation. Flow cytometry was ap-
plied to detect apoptosis in MKN45 cells. Transwell assay was applied to detect cell invasion ability. QRT-PCR was applied
to detect the mRNA levels of miR-204-5p and HOXCS in cells. Dual luciferase assay was applied to detect the targeting rela-
tionship between miR-204-5p and HOXC8. Results Compared with the control group, the survival rate of MKN45 cells
(F/P =33391/<0.001), colony formation rate( F/P =29.646/ <0.001), cell invasion rate ( F/P =44.814/ <0.001), and HOXC8
mMRNA level( F/P =45.485/ <0.001) in Eto-L, Eto-M, and Eto-H groups were greatly lower while the apoptosis rate (F/P =
78.091/ <0.001) and miR-204-5p level( F/P =22.665/ <0.001) were greatly higher. Compared with the Eto-H group and Eto-H
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+miR inhibitor NC group, the survival rate of MKN45 cells ( q/P =8.099/ <0.001), colony formation rate (q/P =7.857/ <
0.001), cell invasion rate( q/P =7.768/ <0.001), and HOXC8 mRNA level( q/P =11.162/ <0.001) in Eto-H + miR-204-5p inhib-
itor group were greatly higher (P <0.05), while the apoptosis rate(q/P =10.254/ <0.001) and miR-204-5p level( q/P =8596/ <
0001) were greatly lower. Compared with co transfected cells with HOXC8-WT and miR-NC, the relative luciferase activity
of MKN45 cells co transfected with HOXC8-WT and miR-204-5p mimic was greatly lower(t/P =5.770/ <0.001) . Conclusion

Eto may weaken the proliferation and invasion abilities of gastric cancer cells, and promote cell apoptosis by upregulating

miR-204-5p and downregulating HOXCS.
[ Key words)

B e ARKE UL E T HE 2 55 B AR SR TRk
LN = B R AR R B R R AR AR IR Y
K OHEREhHBARS BEAFgEHARD W]
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B WA R BARIE LA B R A S
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TR 20259 7 AN BRI ) S oA g e ) R A
B PEIRIT I I HE AT A BRI XE . MR FT KT ( Eto-
midate , Eto ) J2& — F J8 28R L B 2 28 4 AR 24 A ikOpR
25 AR y-2 3 TR A BIZIK, 5 HALZ Y
B, AT ARG O M A5 FF /D WP ], D3k 5 S5 79 s AH
L, AR, S X 2 MR AE B SRR BT
P ) T Evo B MY T 58 A G0 2 (8 B R i g
RETT . PEARE  Ero AT /b i 0 i i 96 248 J F) 344 5, 34
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Fofr py P9 5P TR DR G (9 A A RNA | J2 1T L) B0 sl
TR T AR IE , miR-204-5p & — Rl R L A
VA AT A S R PR TR A A K 5 S 4 A O
=78 JA) P8 & FE ] C8 (homologous box gene C8,
HOXC8) Z S Z A arid &8 , GG & & 40
BEFEFIMEY) AR, HOXCS 16 B AL b ik
KPR G , TE IE 4 20 sl 40 it 2R el o AN Rkt
ARWFFEHTHIR I Ero X 5 95 41 B 1 58 B AT 3 4R H
S 3 BOE T 2 & B miR-204-5p 5 HOXC8 H A7 #E[h]
55D H Ero X PR VE R MR BRI,
AW T miR-204-5p/HOXC8 #iERiT Eto X 5 9 41
LA SZ e, DU A= B v IR A, A i PR A
Eto 1477 B i RIS KR IR AT,

1 #R5HE

L1 BRE (1) 4008 AN E 20 MKN4S 40 i 5 16
H LSRRG RAR, (2) FEIRAF . Eo 1
H 28 2 AR R A BRA R (5845 .57905ES01 ) 5 2
FELYR T A ) & 0 A £ [ Sigma-Aldrich 23 F) (5%
5 :20TST) ; miR-204-5p # 4L 4) ( miR-204-5p mimics)
K BA A X BB (miR-NC) . miR-204-5p #1 #1 7] ( miR-
204-5p inhibitor ) A H: B X} BE ( miR-inhibitor-NC ) 3

Gastric cancer; Etomidate; microRNA-204-5p/homologous box gene C8 axis; Mechanism

HVL I8 28 R AR A R A Bl # # 4 ; Lipo-
fectamine™ 2000 Reagent 14 [ Invitrogen 23 &) ( 5% %5 :
11668019 ; Pierce ™ I B — K HL 7 5t R i SRS I 3K
& B 32 [ Thermo-Fisher 23 7] ( 755 :16185) . (3)
AARVBE#S BRI ( SpectraMax i3x) 4 H & [E Molecular
Devices 23 A ; IR EEFEA0 (HF-90) 4 [ 1 [E 1 A4
BEITRHEA A A A2 2R H LI5S
ARABRLF](BSC-1004 ) 5 Y625 WA F H AR AR
W w|] (IX73) 5 B0 AL [ 36 50 K e 24 ) 52 AL A%
(DI008E) ; 7K #m I F RAR AE AL A FR A ] (OSE-
DB-01) ; Wi XA A ) H 3 [ Thermo Fisher Scientific
/3] (Attune CytPix) ; ¢ 6 E i PCR AU H 5 [ Bio-
Rad A ] (CFX96Touch) ,

1.2 SEE 5 2023 4F 4 A—2024 4F 4 A TR
FRAF S 3 AT . MKN4S 20 1Y) 58 4 1% 57 3 . 89%
DMEM 5525 [ 10% 4 1075 A1 1% 100 x 5 55 25—
2, MKN45 48T 37°C 5% CO, a5 I:46
g B2 ~3 d 1 IR UA 1 3UEATAEAN, ARSI
TEE K MKN4S 4438 Cul 41 AR5 Eto 41 ( Eto-
L,5 pmol/L) . HF5H Eto 20 (Eto-M, 10 wmol/L) .57
i Eto 20 (Eto-H, 20 pmol/L) | Eto-H + miR-inhibitor-
NC 4 Fl Eto-H + miR-204-5p inhibitor 2, Eto-H +
miR-inhibitor-NC ZH #1 Eto-H + miR-204-5p inhibitor £
A REAE =55 Ero BE35RT 48 h 43 3% UL miR-inhibitor-
NC Fl miR-204-5p inhibitor,

1.2.1  CCK-8 ¥ 40 A 4 58 B3 1 « K MKN45 20 ifd
HeAh g 96 FLAR hde 1.2 /rd1BE5%,24 h ek B
W 1AL IR 10% CCK-8 553535 1 E 3 h
Jo , B AR ASCRE T 450 nm A WG B 40 I AE TG R
(%) =[ (XTHRZH OD - 525020 OD )/ (X fR4H OD — =5
4H OD) ] x100% .

1.2.2 BRIV BUSE 55 VFAG 20 M 3 58 68 ) . 4% 4% 41
MKN45 4L 5 x 10% A4 B/ L 0 ik BE #2706 fL
M, T A A B INIR B FR AR T R R 14 d; ] 109% H
M3 R 5 30 min Ji7,0. 5% 4522 Y4 5 min, I 3E
s, RRIE R (% ) = (B4 4R T B0 Xt IR
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A x100%

1.2.3 i 200 P A 52 90 6 D 248 B 0 T 17 400 - o 4% 2
MKN45 20 3] 6 fLBRH, 155% 24 h J5 AR 4i i,
PBS ZZ th R VR U 1 i 5 i MRV B &L, il A Annexin V-
FITC I PL 0%, 2 iR EOGIEE 15 min ;35 JRK VE %
1 b e R, FH 0 P sk 98 ol FH ot A A A T A
M, WORPK 488 nm, KPP 525 nm F1 630 nm 43
A Annexin V-FITC 1 PI 225615 5, Kaluza Analy-
sis BAFIHEATEE R W7,

1.2.4  Transwell SZIGAG AR 220 6 1.2 h 4%
ZH MKN45 a0 2 5 A JE U B Transwell | =
H R EANE R AR SR KR 24 h A B RA TR
FME A Giemsa VIR ZEIRYL (A 15 min; Ye2F WA
WO SR AR AR, I Tmage) #1712
PH( %) = (RBMME A A x100% .
1.2.5 qRT-PCR SZE G RNA Fk 00 fF MKN45
MRS 6 FLAP 4% 1.2 M54 AN 48 h )
W SR A, $LHCAR L RNA , 5255 5524 <DNA 5 LA cDNA 2y
BER, A _E 75 149 (forward primer, F) | #5147 (re-
verse primer,R) JKFIE &, il 7 gPCR 434 miR-204-
5p. U6 ,HOXC8 F1 GAPDH J¥ 51, X H 222" kit
miR-204-5p fil HOXC8 mRNA 7K, SI#FFI L 1,

# 1 miR-204-5p.U6 .HOXCS #1 GAPDH 7|45 4]

Tab. 1 Primer sequences for miR-204-5p, U6, HOXCS,
and GAPDH

K LS ik

miR-204-5p 5’-GACGCTTTCCCTTTGTC-  5'-GTGCAGGGTCCGAGG-
ATCCT- 3’ TATTC- 3’

U6 5"-ATTGGAACGATACAGA-  5'-GGAACGCTTCACGAA-
GAAG- 3’ TTTG- 3’

HOXC8 5'-TCAAAACTCGTCTCCC- 5'-TTCCAAGGTCTGATAC-
AGCC- 3’ CGGC- 3’

GAPDH 5'-CAAGCAACTGTCCCT- 5'-TAGACAGAAGGTGGC-
GAG- 3’ ACA- 3’

1.2.6 AU ER B 15 56 DR 50 560 7 B 1) G &
MKN45 20 il 4% Ff 51 96 FLAk ' ,24 h J5, ¥4 &1
HOXCS8 B A= 784 [ b7 1 58 48 2 J5 kL 43 1) 5 miR-204-5p
mimic \miR-NC 45 YL 3] MKN45 40 b8 3% 48 h )5,
F5 25 I I I AN A 2% v (R LR D)
FEIRFESN) 15 min, B0 58 4240 ; 1 40 e S k- o
A 96 FLAH, A TAEW; 435 LA (535 +
20) nm F1 613 nm €6 R K 2 €365 B F2T 667 K
KNS T E AT 4T

1.3 itk R Graphpad Prism 7.0 {448

TR, FPEIES T ETERLL x £5 IR,
2 AHIAVEAE S AR H ¢ K56, 2240 18] He AR B R R 7
ZE03HT , BE— 2L PP LR H Tukey” s K556, P <0.05
R 2R EAGI R L,

2 5% R

2.1 FEto X% MKN45 3 5E6E B2 5 Cul 41
A Eto-L 41 Eto-M #4H  Eto-H 41 A1 Eto-H + miR-in-
hibitor-NC 4 , Eto-H + miR-204-5p inhibitor 241 MKN45
Y A7 T I AR (F/P =33.391/ <0.001) ; 5 Eto-H
+ miR-inhibitor-NC 2 [t , Eto-H + miR-204-5p inhibi-
tor 4140 M A7 35 R TF ¥ (¢/P =8. 099/ < 0.001), WL
%2,

R2 4 MKN4S IIAFIG R (2 +s,%)

Tab. 2 Comparison of survival rates of MKN45 cells in
various groups

il n 20 2
Ctrl 41 6 100.00 +0.00
Eto-L 2 6 89.36 £8.95°
Eto-M 41 6 72.34 £7.26"
Eto-H 21 6 59.04 +6.01""
Eto-H + miR-inhibitor-NC 41 6 60.13 £7.53*
Eto-H + miR-204-5p inhibitor 41 6 83.14 +8.06™¢

.5 Cul HILH,*P <0.05; 5 Eto-L 21 lL#:,"P <0.05; 5 Eto-M
ZHILEL, P <0.05 ;5 Eto-H + miR-inhibitor-NC £ [£#¢, P <0. 05,

2.2 Eto X MKN45 44L& B s 5 Cul 41
58, Eto-M 4 Eto-H 20 . Eto-H + miR-inhibitor-NC 4 .
Eto-H + miR-204-5p inhibitor 21 MKN45 4l g 4 7% % i
WD L T TR I3 1 i R AR (F/P = 29. 646/ <
0.001), W& 1; 5 Eto-H + miR-inhibitor-NC £ FL %52,
Eto-H + miR-204-5p inhibitor ZH 4 Jifd 8 74 i 54 /i , 40
MISETE Y WL R 3 T & (¢/P =7.587/<0.001) , UL
#®3,

Fz3 K4 MKN4S JIIETETE R LE (x+5,%)
Tab. 3

Comparison of colony formation rates of MKN45 cells in

various groups

@HoHl n R
Cul 21 6 89.35 £9.13
Eto-L £ 6 86.24 +9.34
Eto-M £H 6 63.15 +6.85%
Eto-H £ 6 50.78 +5. 64
Eto-H + miR-inhibitor-NC 21 6 51.64 +6.01%
Eto-H + miR-204-5p inhibitor £ 6 75.08 +7.63¢

5 Cul 4H A, P <0.05; 5 Eto-L #H [L%¢,"P <0.05; 5 Eto-M
ZHILEL, P <0.05 ;5 Eto-H + miR-inhibitor-NC £ [£#¢, P <0. 05,
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2.3 Eto X MKN45 40fe T-m9s2m 5 Cul AL
%, Eto-L 4 Eto-M 41 .Eto-H 21 .Eto-H + miR-inhibitor-
NC #1 Eto-H + miR-204-5p inhibitor 41 MKN45 4 Jitd /4
TR T (F/P =78.091/ <0.001) ; 5 Eto-H +
miR-inhibitor-NC 2l H#2 , Eto-H + miR-204-5p inhibitor
AN T R G 2 PR AIK (/P = 10. 254/ <0.001) , L
K2 %4,

2.4 Eto X MKN45 i ffl{2Z2HE 1052 5 Cul 41
5, Eto-L 41 Eto-M 41 . Eto-H 41 . Eto-H + miR-inhibi-
tor-NC 2 Eto-H + miR-204-5p inhibitor ZH MKN45 404t
1RARI W ZEAL (F/P =44. 814/ <0.001) ; 5 Eto-
H + miR-inhibitor-NC ZH [t %, Eto-H + miR-204-5p in-
hibitor 41 £l I8 1 A & & F+ & (¢/P = 7. 768/ <
0.001),WLEI 3 %5,

R4 Y MKNS QTS OLHES (v 25,%)
Tab. 4 Comparison of apoptosis in MKN45 cells among

different groups

Cul 4 6 2.32+0.63
Eto-L £ 6 8.72 +0.96"
Eto-M #41 6 13.54 +1.57%
Eto-H £ 6 18.35 +2.30%
Eto-H + miR-inhibitor-NC 21 6 18.13 £2.32%
Eto-H + miR-204-5p inhibitor £ 6 11.06 +1.63%

.5 Cul HHE,*P <0.05; 5 Eto-L 4 HL#,"P <0.05; 5 Eto-M
HHH, P <0.05;5 Eto-H + miR-inhibitor-NC 21 L%, 4P <0.05,

2.5  Eto X} MKN45 4 fi miR-204-5p 1 HOXCS8
mRNAJKSERIFE 5 Cul 4 %, Eto-M 4 . Eto-H
2H .Eto-H + miR-inhibitor-NC 2H . Eto-H + miR-204-5p

B 1 I SO AS I 454 MKN4S 21 ff 386 58 155 1l

Fig.1 Colony formation experiment detects the proliferation of MKN45 cells in each group

2 UM ARAS I 452 MKN4S 4 i 0 T 100
Fig.2 Flow cytometry detection of apoptosis in MKN45 cells in each group

B3 Transwell SCHHGI MKN45 42221 5L % 200)
Fig.3 Transwell experiment detection of MKN45 cell invasion ( x 200)
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inhibitor 21 MKN45 4fi fifi ' miR-204-5p 7K-F- {2 7t 5
(F/P =22.665/<0.001) ,HOXC8 mRNA 7K i # %
fIR(F/P =45.485/ <0.001) ; 5 Eto-H + miR-inhibitor-
NC 4 %2, Eto-H + miR-204-5p inhibitor 4] miR-204-
5p K E AR (¢/P = 8. 596/ < 0. 001 ) , HOXCS
mRNA 7K & % TH i (¢/P = 11. 162/ < 0.001) , WL
%6,

RS54 MKN4S IR ARILE (z+s,%)

Tab. 5 Comparison of invasion rates of MKN45 cells in
different groups

o n G EINES

Cul 41 6 90.34 £9.01

Eto-L 21 6 72.19 +£8.03"
Eto-M 41 6 57.54 £6.18"
Fto-H 41 6 43.26 5. 12
Eto-H + miR-inhibitor-NC £ 6 42.42 £4.97%
Eto-H + miR-204-5p inhibitor £ 6 63.58 +5.69

.5 Cul HHH,*P <0.05; 5 Eto-L 4 L%,P <0.05; 5 Eto-M
H B, P <0.05 ;5 Eto-H + miR-inhibitor-NC 20 L%, 9P <0. 05,

R6 K4 MKN45 40 il miR-204-5p F1 HOXC8 mRNA /K b
B (xxs)
Tab.6 Comparison of miR-204-5p and HOXC8 mRNA levels in
MKN45 cells of various groups

A 5l n miR-204-5p HOXC8

Cul £ 6 1.00+£0.00  1.00£0.00
Eto-L 21 6 1.14+0.11  0.87+0.11
Eto-M £H 6 1.30+0.14" 0.68 +0.07*
Eto-H #1 6  1.61x0.16"° 0.51 £0.08°
Eto-H + miR-inhibitor-NC 41 6 1.59%0.17" 0.49 +0.06™™
Eto-H + miR-204-5p inhibitor 1~ 6 1.13 £0.13*  0.83 +0.08"

5 Cul 41165 ,°P <0.05; 5 Eto-L 41 [4 48 ,"P <0.05; 55 Eto-M
H I, P <0.05 ;5 Eto-H + miR-inhibitor-NC 20 L%, 9P <0. 05,

2.6 miR-204-5p 5 HOXC8 Z [Al AU HE (A & & T
miR-204-5p 1 HOXC8 3’ -UTR 22 [] 145 & o7 55,45 5 I
% 4; 5 HOXC8-WT F1 miR-NC 3t %% 4 40 ity L %%,
HOXC8-WT F1 miR-204-5p mimic F:4% 441 MKN45 4
HORX D CRETE PHEREAR (/P =5. 770/ <0.001) , WL 7,
3 3 i

B e e AT OGO M R ) 8, i Tz B
SRR FCE TEEAL T3, BT L) B R S R A L Y
I TRRAT PR B T B B I W fE R R 2 e ]
BT B B S 0 5 R S AN 0 ) 18 B SR R 4]
FIARBEA B AR, KL 10% 1Y 8 9595 7 £ 2
FIEREMNE" |, K2 HURY & TRER , T4k
TS W RA YT A B e, 85 R 3 B R A A
Wi, MITIRTTRCR AN

4 F miR-204-5p il HOXC8 3’ -UTR = [A] {4547 15
Fig. 4  Prediction of binding sites between miR-204-5p and

HOXC8 3 = UTR

FRT  MKN45 4 RART DR EIEE L (v 29)

Tab.7 Comparison of relative luciferase activity in MKN45 cells

MKN45 n miR-NC miR-204-5p mimic
HOXC8-WT 6 1.03 £0.11 0.53 +0. 14*
HOXC8-MUT 6 1.06 £0.12 0.98 +0.13

.5 miR-NC JEFE YL L, * P <0. 05,

BaREST i, SN A G Rg i L HATAA 20
B A OCIE AT 5T 515 5 W B AR G, Hean, LA PR i
i PIBK/AKT 38 J& 45 MMP-2 Fl MMP-9 & [ 19 %1k
S SGC-7901 Al MGC-803 4 (222 FIT A5
PRSP T 51 FAM117B 38 i 3 7% KEAP1/NRF2 {5 %5 i
i, P2 F ' i A0 M B A A I 1 i A0 I B AR 9T T 24
PEU B FLIREE RS IS YE Y AARST AT LIS YAP-
TEAD &5 ¥14 5 1% Hippo i 1% FL R Ak , 12 7 5 & 4n
Jasggg e
Eto &— P F MRS S IR, &l o y-2
FET R A BISZAR b0 IE AR R I 550 7= A O s T
T b 2200 T -0 T R BURCR: , B —Fh 2 IRk i sl
RATHES 2GRS, Eo IS E T
F- BRGNS D AR AL, BE TR = A A AR FH i TG
R, CHER I AR Ero 76 RREES S
WA IR B 2R e e X 4 B o R RO R
WA /0N B LLIE T I 3h 0 AN R O I, EE Rk
MRS R E ) W, Ero J2 985 T AR AT e e 8
HIRRBEZS ) 2 —, BF9E &K 3L, Eto AIAE R JAK2 Tfﬂﬂi'J
,.IJ WK JAK2/STAT3 {5538 [ , 100 ) JH-98 40 A 1 0%
7R Eto AT R WWP2 520 PI3K/AKT 155
ﬁ%*ﬁa&é@@é@ﬂ%é&@k%ﬁﬂﬂﬂ A549 FE /N4 it fiti
AN IS ST A, B A PR R
i, Eto AT LUHE 185 Hippo {755 100 B4 1 5 0 g 210
2T ) e al W Ewo A LA IS Z A5 S
ﬁﬂ%ﬂﬁ%%ﬁ?éﬁiﬂ@é@% PEAE Y2170, N Ero #5615
Sl ST, AT LASE R Ero K IEIGITAVE I F it
X Eto B9 T, AWFR AR R, Eo Kb E
95 MKN45 205 , 40 B A7 35 % S V6 TR % | 40 i 12
ARG, A0 IR TR T, =B Ero B8 1 (2 #F 1 9
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0 LR T A ) S A e B R 2R BE T

miRNA J&—F/N RNA 43 7, i 3 5 ¥ mRNA
GG, A0 IR i S RN B 11 3R G R B b R 1 AR
FH™ . miRNA 54 mRNA [ 3 -UTR £545 , 18 i 4 i
FHPR B mRNA SR SR Rk Mok k£ 1
UEHE B 8 224 P R R B85 SR (L HG R E ) o5
I TF miRNA, FE T30 LB H miRNA Kk G
SYEA B R, Al FE ] miRNA PR R 8 98—
ROV FIRE R A K 35 BB TS
J A fi o F22L miR-204-5p /9 miRNA % 1 B9 i,
53, ] AE— e i R FEAR DG T Be , A4 il 30 ik = s
W PRIE 25 Bl 2R R g E ) A A ST R B, miR-204
ALV TPT1 AHEAE AP0 KGN 4 51175 540 i
R T 0 240 L R A A5 R 22 A O 125 B AIE 0 AR A
APV G HRIERR, miR-204-5p S22 e B vh B g
FEH, miR-204-5p 7] LLJETT Bel-2 , #4544 48 i ST JRE %
&1 miR-204-5p AT it fH 11 NF-xB 15 5 1& S
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