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Abstract

BACKGROUND

Studies have shown that opioids can not only be used
for tumor anesthesia and postoperative analgesia, but
also have an inhibitory effect on the malignant biological
behavior of tumor cells. As a highly efficient opioid
receptor agonist, remifentanil has been reported to inhibit
the proliferation and migration and induce apoptosis of
tumor cells such as colon cancer, liver cancer, and lung
adenocarcinoma cells. However, the effect of remifentanil
on the proliferation and apoptosis of gastric cancer (GC)
cells and the underlying mechanism are still unclear.

AlM

To study the effect of remifentanil on proliferation and
apoptosis of GC cells and the potential mechanism
involved.

METHODS

Human GC SGC7901 and BGC823 cells were cultured,
and the effects of different concentrations of remifentanil
on cell proliferation were detected by MTT assay. GC
cells overexpressing miR-519d-3p, those with low
expression of miR-519d-3p, and those overexpressing
STAT3 were constructed and treated with remifentanil.
Cell proliferation activity was measured by MTT assay
at 24 h, 48 h, and 72 h after remifentanil treatment.
Apoptosis was detected by flow cytometry at 48 h. qRT-
PCR and Western blot were used to detect the expression
levels of miR-519d-3p and STATS3 in cells, respectively.
The dual luciferase reporter assay was used to test
whether miR-519d-3p targets STAT3.

RESULTS

Remifentanil could effectively inhibit the proliferation
of GC cells, induce their apoptosis, and promote the

2019-08-28 | Volume 27 | Issue 16 |
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expression of miR-519d-3p. Overexpression of miR-
519d-3p inhibited the proliferation of GC cells and
induced their apoptosis, while inhibition of miR-
519d-3p expression reversed the effect of remifentanil
on the proliferation and apoptosis of GC cells. Dual
luciferase reporter gene assay confirmed that miR-
519d-3p negatively regulated STAT3 activity in GC
cells. Overexpression of STAT3 reversed the effect of
remifentanil on the proliferation and apoptosis of GC
cells.

CONCLUSION

Remifentanil can inhibit the proliferation of GC cells
and induce their apoptosis, which may be related to the
regulation of mir-519d-3p/STAT3 expression.

Key Words: Gastric cancer; Remifentanil; miR-519d-3p;
STATS3; Proliferation; Apoptosis
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Vi

¥HRAGC SGCT79014m A, MTT 5% Bate | R ) 3R
¥ 3 K AT tm B ¥ 54 09 % v . My 3Ead & ik miR-519d-
3ptiGCLm i, 7 My FrH) A X miR-519d-3pF=id &
ASTAT3H 2m T 46 T3t s K RALEL, R T34
24 h. 48 h#=72 hat K AMT Tk 5T 28 J038 75 75 %,
3748 hi KR i R 4m AU 52 4w BB T H 9L, qRT-
PCRA=Western blot5Z 327 JA T 4| 28 it P miR-
519d-3pA»STAT3 % & £ A R -F, M5k FHiRE &
) 92 3646 BemiR-519d-3p,2 & #2151 STAT3.
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KRS A A R GCL fRIE 74, A T,
FHAR 3 4m AL P miR-519d-3p & ik ; 1T & A miR-519d-3p
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F MR K F RS A 3 E 2 GC 4 AL P miR-
519d-3p¥ee) 7 A3ESTAT3 6 7& 1, it & A STAT31# 25
T 34 5 K R ATGC o 38 sh Fa 8 T 09 VE ).
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¥ 55 K e B ¥ GC4m i3 785t 3 4m ReL R T w9 4
B, HAE R AUE T 585 42 miR-519d-3p/STAT3 & ik
A%,

R BYE; B35 KJB; miR-519d-3p; STATS; 347H; 1

ZDIRE: 745 K RSN 22 F & (gastric cancer, GC)%m
fe, T AR GCam R S8 51 T ML A =, FFi5-FGCait
PmiR-519d-3p& it LB, FhAiiE £ I, STAT3Z miR-
519d-3p#g¥e L B, M 4P 4 miR-519d-3p & ik Hit & ik
STAT3¥) 4t 1 2535 5 K e 3F GC am AL 3g 7 A B T 69 AE ).
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i (gastric cancer, GC) KR Z NG T Z A8 H [
Je ) JE B3, S B I S R A i f R ) EE K
2= ARFERIGIT RGCHRIA IIME— )5 2, BT A 2524
YTz T R TR AR R G B EE, 2R
YBYT I E B SY, AN SR I, B 2T i i
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YRS AT R, B 5K e A — A B 2 A )
I, A FARGER SRR T e . T
FE S 2 PR NG A . TR A S R A s T
15 H RS 25 A JE X G CHH S FERTE T2 1) 52 S FLATL]
EANE #E . AT LGC SGCT901 40 b 7854 %, 3 #r
Hii 25 K JE G CAM A8 S AR T RS2, 300D R
TEAEAE FHBLA.

1 MRET3E

1.1 ## GCAHMIFRSGCT7901 H i [E R I ifg A=
B 4 B s Hh AR AL I A B MR PMI 164035 77 3%
(GibcoA T)); VE5TFH £ FHiq 25 A JE (Remifentanil, Wik
HENRZME AR A, #1t5:6120903); Lipofectamine™
2000%% AR AL R Z R TR IR A F); MT TR
TSR A T AR TR IR A D), TrizolifFAn
RIPAZ# R (Invitrogen /A ).
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12 Fik
1.2.1 @3 fc. &4 BGCHMSGCTI0IE 7T
10%J1A 2 I3 URPMI 164085 753, il 137 °C, 5%CO, 54
FAPREFE, 52 dEHEEIRE, FE4H 2 80% 1 FH ik
BINF, FH0.25% IR A 4R kAT AL A0S 5.

B AE K IGC SGC7901 4 ik 47 1+ B0 42
X 10°A/ALEEF T 96 FLAR, FE41 MK £60% /247 /il &
i}, fdi i Lipofectamine™ 200044 447153 7 i miRN A-
mimics. miR-519d-3p-mimics. miRNA-inhibitor.
miR-519d-3p-inhibitor. pcDNA3.1%55# /&, pcDNA3.1-
STAT3# G 2 4, H73 il ic HmiR-NCZ4. miR-519d-
3pZl. anti-miR-NC#, anti-miR-519d-3pZl. pcDNAZ,
pcDNA3-STAT34H.
1.2.2 MTT %% BN KIAKGC SGCT790141 /i,
PAS X 10"/ FLEeFh F24 LA 85 7 7, 40 A m A
Remifentanili#& 1 mg/mL. 1.5 mg/mL. 2 mg/mL. 2.5
mg/mL. 3mgmL. 3.5mg/mL. 4 mg/mLALFE, 4kELRE5%
24 h. 48 h. 72 hitf, L3 AIIA20 pL MTTIE R &
4 h, Wk BiE, B BIIALS0 pL— F 3K B2 10
min, BEFRACT J5E %1490 nmif KA (AYE.
FE T AR 8- L A0 SGC 790 1 4 P Ay 484 B ity k.
1.2.3 R X 2m RA 52 B F AR KOIRAS R AT LAT X 10°
ASmLIE AR 1, 1000 X gB5.005 minFE i,
18 FHPB STATRPL AT AE3 X5 1 X Binding Buffer 241
M, % FH Annexin V-FITCHIPTR A0 I 4 A T 15 0.
T4 I\ Annexin V-FITC 5 pLiR5) = iR 44215 min,
PP 10 nLUKIE T Y45 min, B 41
ARSI T S A T 2R
1.2.4 qRT-PCR % %o: WAEAH M N Trizo L7l $ &
RNA, B4 G RETH FMERNARE i 5 2 A, A
RN A B A FH Takaraidfi #4 55 Bt 47 10 5% 55 S A5 1%
cDNA, LLcDNANHR . U6 S FHABTH R}
SRR PO B EPCRIRA G TqPCRIR M. 45 K
222 S miR-519d-3p A%t ik K.
1.2.5 Western blot 5% % WA AH AN ARIPAZA ML
S H, BCATENE & AR IR B &, S EOER
F1:SHH S EREZMR A, TN100 CK iR AR
3 min, >KHSDS-PAGE4) &5 5 1K il J 144 #2 £ PVDF I,
BN R T b TBS TRV, IR
STAT3HiAFIGAPDHY A —H14 ‘C IR, Ve, A
FHR. P IR BB 2 h. YelE, JONECL s, o i 1, 48
HNEEI BRAR A IR H IR, 8 H Image TR AR5 B
i K FEAE, AGAPDH ST RS STAT3 & (AN &
IEKF
1.2.6 A F B A R %5 HIEmiR-519d-3p
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SEMISTAT3, AHHF 5T IR B S TAT3 3  UTRA A3’
UTRIW 2 2R B 5 B R A, 28 )5 20 5l 5 miRNA-
mimics. miR-519d-3p-mimics3t¥ PG C4lfu, 13
Promega {7 't 2 B 5 25k DR ASH Ik ) Sl ¢ S 2R g
.

St L Gt E R AESPSS 19.0H T s2 i A
S3HT, TR Flmean + SDZ R, 22 201 HLA R #
NG, AR ELRCR F MO RE ARG 56, DA
P<O.0SHZERA G XL

2 B8

2.1 Remifentanil3rGC2A2SGC 79013% 4 % *ImiR-
519d-3p& ik 69 %o HCondlLh§e, K53:48 hfl172 hit
2 mg/mL. 2.5 mg/mL. 3 mg/mL. 3.5 mg/mL. 4 mg/mL
Remifentanil &bH (IGC SGC790 1 4H A3 FE i7% 4 BH 2 P
(P<0.05), 2 mg/mL. 2.5 mg/mL. 3 mg/mL. 3.5 mg/mL.
4 mg/mL RemifentanilZbFKIGC SGC790141 i miR-
519d-3pFRIE KB H T (P<0.05). Ui Remifentanil §E
AT GCAN MG S, HR G CAfEmiR-519d-3pFKiA.
AR LA b St 5 5, 38 FF S &4 400 1) 38 SR 5 B R 1
Remifentanil(4 mg/mL){{i5 252 50(E1).

2.2 Remifentanil*GC%a itSGC7901 A =@ i AU
K45 R, ConZll. RemifentanilZHGC SGC790141/i
AT N7.18%+1.24%. 21.98%+5.37%. 5Con
“H k%, RemifentanilZH GCAHALIH 12 B &5 T 155 (P<0.05).
it B Remifentanil 815 155 5 GCAN R T (1€12).

2.3 it & ixmiR-519d-3p*FGC2aiLSGCT90135 54 . A
#)%v% 5miR-NCHLEb 4%, miR-519d-3pZHGC SGC79014H
1 H miR-519d-3pFe ik /K1 B & TH 51 (P<0.05), K5 7748 h
FI72 2 P B 3 1 B S PR (P<0.05); miR-NCEHLA
miR-519d-3pZHGCAH MM T2 73531 97.23% +1.31%-
17.94%+4.38%, miR-519d-3pZH 4 5 77 0 & w5 T
miR-NC41(P<0.05). Ui B FRiEmiR-519d-3pHEH ]
GCHH 3858 I 75 S 4H M T (&3).

2.4 #pHImiR-519d-3p& ik k1% #RemifentaniltFGC4a
HSGCT79013474 . A =84 A SREM+anti-miR-NC
41 Eb ¢, REM+anti-miR-519d-3p41GC SGC79014H s
miR-519d-3pAHX} Ik 7K I i PRI (P<0.05), £57748 h
72 hE 4 B 5 v 1 B 2 T =1 (P<0.05); REM+anti-
miR-NCZH FIREM+anti-miR-519d-3pZH GCZH A 1% 73
WIN22.37%+4.96%. 14.08%+3.74%, REM+anti-miR-
519d-3pZH A 4 T2 2 B 2K TREM+anti-miR-NCZl
(P<0.05)(/4).

2.5 STAT3 #miR-519d-3p#y ¥k B AEW(E B 2280 0E 4y
TR IImiR-519d-3pfE s 5STAT3I3 UTRIX HAMNE &
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SGC7901HHmiR —519d—3p IR I 2P<0.05, S5ConZHEEEL.

Remifentanil Xt BEz4HIESGC79013E5E A2 XtmiR-519d-3pFRIKHIZZM. A: Remifentanil A ZHIISGC7901 HETH 5

Q& & Q& & &
F S S ST
‘8‘6\ @@ @ex 6“

2, B: Remifentanil 4

25 r
C
20 | 10° 3 on 10° REM
15 |- 10 3 10" 3
£ 5 | 10° = o | 107 e
M 10 - R 1 el
o 100 ] 100 ] e
5 [ 100 - Illlll" LILL l"‘ IIIIIII‘ TIT ].O0 3 lllll'll‘ TIT IIHI'II‘ TIT
0 10° 10* 10> 10® 10° 10° 10* 10* 10® 10°
Con REM Annexin V-FITC Annexin V-FITC
2 Remifentanil X BREMIRATFIA. '<0.05, 5Con4lHHA%.
A 135 (o]
L5 - m%@%dsp
%] a 20 ¢ a
Hjé 1.0
70 adll 15
[e)}
o S10;
2 05 f 0.5 | a tﬁ
E A ol -
00 0.0 0
miR-NC miR-519d-3p 24 h 48 h 72 h miR-NC miR-519d-3p
B 3 EREMIR-519d-3p XS BELBIRSGC7I0BEIE ., FBT_HIRZM. A: miR—519d-3pHUFEk; B: T AmiR —519d—3pAfSGC7901 AHIIHETEAI 5
ial; C ?%l_nnl{ 519d—3pXfSGC7901 AT IE T (IS, *P<0.05, 5miR—NCZHER.

(BI5A). A5t 78 B 5 JE R 5256 2 7R (KI5 B), ad ik
miR-519d-3p#IHi|S TAT3 ()% 3% & 1, 1K STAT33
UTRIX 9745 f5miR-519d-3p 1401 /E F ¥4 2%. Western blot
SR L (K5CHID), 1% iEmiR-519d-3pIGCHH i h
STAT3 % (1R IE B & FHK(P<0.05), TM#IHImiR-519d-3p
FIAMGCH L H STAT3 & H K IA R 5(P<0.05). Ut
HISTAT3&miR-519d-3pKJ 4L K.

2.6 i Ak STAT34k 1% 45RemifentanilsrGC%a fLSGC
790137, ATHYER SREM+pcDNAZLEL,
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REM+pcDNA-STAT3ZHGC SGC790140 i -FSTAT3 &
AR X 2 18 /KT B B 15 (P<0.05), B537:48 hf172 hitd
YT Ffu 38 5 v 14 B I 3 55 (P<0.05); REM+pcDNAZLFI
REM+pcDNA-STAT3ZHGCAMARET- %3 7 819.17%+
3.02%. 13.76%=%2.88%, REM+pcDNA-STAT3 4 4 i
TR B BK T REM+pcDNAZH (P<0.05)(K6).

3118
et TR 24t o 35 B RN T R e AR e R sk A Y A
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A B T c
& REM-+anti-miR-NC
1.5 - 1.5 - ™ REM+anti-miR-519d-3p 25 - a
) £ —
5 2 5 2
1.0 & c
—xa: c TI- 1.0 - o S 15 + T
[fe} T ™
% 05 < g 0
£ j 205 | = gt
= © a
2 0.0 A
' o S : 8 O s o :
o O S ¥ 0.0 ‘ ‘ ‘ & & & &
<& X < X ' < X @ X
I 24h  48h  72h S S
TE N TE N
& T LF
3 X

4 HHImIR-519d-3pFRikBE ¥ FERemifentani XIZBAESGC 790E3E., AT AVER. A: miR—519d-3pfUF&ik; B: #lfilmiR —519d-3p ik GEIFE
RemifentanilAAHESGC 790 IHEFERHTIHIER; C: HlIlImiR —519d-3pFRBAEITFER emifentani AT AHIISGC 790 1AL HUIEFER. 'P<0.05, S5ConZH

FHA%; P<0.05, 5REM+anti—miR —NCZH 2.

A B Il mMiR-NC
L5 r mm mir-519d-3p
ﬁ
10t =
WT-STAT3 3'UTR 5'CAUACUCCUGGCAUUGCACUUUU 3' ﬂﬁ
[T D
miR-519d-3p 3' GUGAGAUUUCCCUCCGUGAAAC 5' ié 0.5 a
MUT-STAT3 3'UTR 5' CAUACUCCUGGCAUUAACGCCAU 3' = 0.0 ‘ |
WT-STAT3 MUT-STAT3
D JR €25
of
v & % €20 F <
¥ & & K
& & S & © 15 |
i 1.0
STAT et e D g a
m 0.5 - al
GAPDH <D GENED ms T - 00
i AR
& & &S
& & &
N
K

5  miR-519d-3pEBEIAFRSTAT3. A: miR—519d—3p SSTATIN UTRIX A ANES; B: WHOEERHRESLLS; C. D: miR—519d-3plE{ESTAT3

HIZIK. 'P<0.05, 5miR—-NCZHEEES; P<0.05, Hanti—miR—NCZHEEES.

A B 2 R e T R R B 24, A
SRR AR 22 1R BT 9 I ST HCAE it T8 4 i 184 R R T e
R, 5K 55 S HROE 25K 8 AT G AN i JE AR
FEGY, 52 MH|CyclinD1 2 A AIBcl-24K 323, ik
TMAIHIGCABRIGHHE. 325 e ISRy F1 - 22 SR T
HLZF RS, S AT S O B 25 K 8 W] S H0f A kil
%, VR A AR T AR DG R AR, R A e 4
BRI HE TRE R AR S AR S T,
FAARER E B2 A JEAFEGC SGCT7901 MIBGC8234 i,
S5 FOR G253 K e B ARG AN Mg 5E, IR 25K
JEHRE N4 mg/mLEs IR FH & B 2, HGC SGC790141
JHLXT Bt 55 @ A X B BURK.
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microRNA(miRNA )2 [} 41 18 5 Ak T i F
FeE PR, PEIRIED, miR-519d7EGCLHZIRI4H
MR RIE T, 5GCImEFE . R MR
S R, HRGCA RS RIS R 7. Thig s
Fr& M, MHimiR-519dRIARE(EIEGCA MIGTE . T
IR ZE, it R iEmiR-519d U & 2 #H| G CH i L ) a)
JR A, SR AR $27RmiR-519d7EGCH & R 11
HIFIER. A FE IR, Hi 5K )8 i 5 GC4H i miR-
519d-3pRIA T, MRAME it 2 IEmiR-519d-3pHIGCAH
Ji1 2 B miR-519d-3p e % 41 G C4H i 14 e - (i 13k 41
JHT, TP HImiR-519d-3p&RIE W% T Fi 25 K JEXTGC
S P 458 5 RN R T (A R T B 3 2 K JE G 4t it 2 4
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6 ERIKSTATIAES ERemifentanil X BEELBIESGC 790185E .. BATHWER. A: STAT3HIFIA; B: 1T FRIASTATIAEN FER emifentaniltf
YAISGC 790 13EFHAIHIEIVERT; C: It FEASTATIRER LR emifentanil A ZAISGC 7901 T -HIEHEER. 'P<0.05, 5ConfHILES; P<0.05, 5

Remifentanil+pcDNA3. 1215,

IR T R 5 miR-519d-3p 31k 75 k.

LiZ5 538, miR-519d-3pa] 3 ik 4 [ LIM 45 #4935,
1A LR A R A KRR R . A R AR Y
miR-519d-3pfEGCH R IR K IE 5 G CLHZ /3 A 2
GERERSAT IR, FIESET RIEmiR-519d-3pAELEGCHI AL &
SAG1/SHARE 46, Fik 40 i A AR A ek, 4R R B
AR LR 6 Ik, T & FEHN I G CHH 3 5 A= 22 1)
YEH. 5 5% 3 55 5 0% K 73(signal transducers and
activators of transcription 3, STAT3)/ 24l -5 54K K
T HREFENENE SRR, AT
HgE . b, TS, HEFSIE I SR R A R R
DIAE U AR 7B AR (5 B 2R A A DS 36 K
IGCAH M miR-519d-3p4E ] 71 A #ESTATIHIRIL, 5
Deng 2 E FURRE P T 72 45 R A —5 dE— Bt
gh IR, ik RIS TAT3 AT 10 Fifg 25 X Jé X G C4H B 3 58
AT 2. HEHG 25K 8 T R iE I 7 5 G 4
miR-519d-3pRiA, ML FHIHISTAT3MRIL, KIFM
HIGCHN f I AR T E .

25 RN, 25K e et il G C 4 g b ot
PRI T, FAE F AL AT A8 5 4% G C4H Ml HmiR-
519d-3p/STAT3FRIEH K. AW F NS K JETEGCIRTT
H R SR T S50 22, HHAEGCH R BAATEHE
TEH &R M Tt — ST A

NERR

TRE=

WETCRIA, Bl SREGW AU TR A BRI SR JA £R
I, 10 ELX R A A AR 22 AT N B — e IR
B 55 KSR ARy — Tl e 20 S AR B, CA HiE H 55
OXJE ATV Sh e« T i e 55 22 i Rg 4 P 1
VA LRSI MR AN T (E E AR ST R JExT B
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(gastric cancer, GC)4H 3 5E A1 T (A 520 K HALH A

A
LA

ARSI 35 AR A G CHIA BRI T-ROBN, JF
HE— SR SR TR AU, X335 KR EEGCI
P IR S

Pt =pn

V] B B 55K SRS G CAR I AN T (RO 52 K e 70141
i, B ENE ST KR AEIRRGCIR YT H BRI At s s
B,

RSN REE NGCAHISGCT901, 43 53 S% FHMTTSZ56 Al X
A B ARSI A [F1 34 B3 Bt 23 R JE 5 G C A M 384 B AR T2 1
F2Mm, R FHRT-qPCRELZIGASI AN [R] 9 B ity 55K JE X GC Al
M miR-519d-3pFik (52 0. A4 30| K IAmiR-519d-
3pMIGCHIAE, WM& 555 R JEXTHHImiR-519d-3pFRik 5
(G CEH P 438 AR O (R . 08 ' 3R AR o 2 A a2
B I0AIES TAT3 A 75 /2 miR-519d-3p U #E L. Fgid ik
STAT3HIGCHH L, M &5 57 R JEXT I FRIASTAT3IGCH
JHL 5 RN 1 PRI

Hi 25 AR Re e A AN HIGCAN Mg e, Hi5 ST,
FHFGCHNME P miR-519d-3pFKIE L. UKk
N SRIGUESEmiR-519d-3pRERL AL [ IS TAT3 IR IA.
FMiHlmiR-519d-3pRIL BT RIAS TATI I REW #4 B 55 K
JE X GCHH 3G FEAE T i R ma /.

Hi 55 KR HA GG CA MG E, JF5 S 4l T rfE
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