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[ Abstract] Objective To explore the effect and mechanism of remifentanil (RFTN) on the malignant
invasion,epithelial-mesenchymal transition (EMT) and angiogenesis of glioma US87 cells. Methods The
CCK8 experiment was used to screen the non-toxic dose of REFTN on U87 cells,and the effect on U87 cells
EMT was observed under a microscope. Transwell chamber experiment, microtubule formation experiment,
Western blot were used to observe U87 cell invasion,angiogenesis and related proteins [ E-cadherin (E-cadher-
in) , N-cadherin (N-cadherin) and vimentin (vimentin)]. Divide U87 cells into blank group (Control group),
RFTN group, VEGF group and VEGF+ RFTN group, construct vascular endothelial growth factor (VEGF)
overexpressing U87 cells, and observe cell invasion ability and related protein expression in each group.
Results Compared with the control group,the cell survival rate of the 8—100 mg/ml. RTFN treatment group
was significantly reduced (P <C0. 05),while 0. 01 —4. 00 mg/mL RTFN had no significant effect on the cell
survival rate (P >>0. 05) ,confirm the experiment the dose is 1. 00,2. 00,4. 00 mg/mL. Compared with the con-
trol group,the cell morphology of the RTFN treatment group began to change to an oval shape,the intercellu-
lar space was reduced,the number of cell invasion,the number of microtubule-like structures, the expression of
N-cadherin, Vimentin and VEGF was down-regulated,and the expression of E-cadherin was up-regulated (P<C0. 05).
After over-expression of VEGF,cell invasion number and N-cadherin expression are up-regulated,and E-cadherin ex-
pression is down-regulated. Adding 4. 00 mg/mL RTFN can reverse the effect of VEGF. Conclusion RFTN
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can inhibit U87 cell invasion,hinder EMT, and reduce angiogenesis, which may be related to reducing VEGF

expression.
[Key words]

N i JB 9RE J H DL AR e oK P 8 R G M M 2
— A A MR Y 40 % ~50% L K 2 BUR R
e SRR 5 R IR R I AL 8RB OR B L S s
L 2 - s 1 4R Bk 3 TR M o A5 o R R
Ja A % R B R WLEE & PR L Bl TR B
FIRE A2 % B 386 2, e T & S Ak e 3, R
BIAREST H AR C A3 € kR (H R B R S
15 BT AS SR O, T L T PN i A8 4R 5k 0 fi A B TR
I R TP AT R 7 AR B VR A L 5 ) R A R S A A O
T WO e JTIRE A ML A 5 AT S e PR AT 9 ) R R
B ERIS AR (remifentanil s RETN) S il 988 41 i 4R
TR R R E R BT R SIS PR LR 25 0 R T RE S R AR
ARG B G BE D fE . 52 e H 5L 3 Ah L 38 ] 5 2 4R AT
AN AR K B R R R XU ST B g & B
RETN A 4 505 J5 4 16 0 1633 175 = M Jo 98 4t e 1)
JHT . A AR ZE e T R TP MR R H R N
2 P R RETN X9 UST i il 4= 28 e 1 iy
SO oy B, ARBESEIIEM RETN X i i U7
1 Hf W PR 28 L B R -TA) o A Ak CEMUT) AL 48 % 26 1Y
S0 S AR L], SRR B .
1 #MR5AFZ®
1.1 ##

US7 4l [ £ E ATCC Al Ht5 CL1449,
1.2 MNE LKA

L Yk 240 L% 57 40 (R 58 T 15 A 55 56 s A B A TR
N ARR B O HL (PR [F Sartorius A R L G2
B CH A Olympus 2 #]D . 4 H #8558
[H Bio Rad A %)), RETNCH B A4 25\ A R 5452
AL 25 H20030197 . 804% . 1 mg 5 ) , i 2F 1L 3
(M AlphaCell 24 7)) , DMEM #% 5% % (3¢ [# Sigma
o), CCKS i & ( LI ER A Y B A R A FD .
Transwell /NZ | Matrigel B (£ E BD 2 &), 8 H—
i =i (EE Abcam AW L BE Bk 3000 3 & (£
[H Invitrogen 2YH]) .
1.3 7%
1.3.1 @mpi

VZRAEI UST 4T 37 CH ik, IS0 5 &
BT & 15%~20% M4 g ) DMEM 85 35 5, &
F 37 °C.5% CO, ¥iFe, fFai i ml & % 80% ~90%
FsF o AN o0 2 1 e T Ak A M R AT AR AR R HO SR
KA 20 i F )5 225
1.3.2 CCKS8 %%

¥ UST AL 5X 10" A/ mL 50 T 96 fLAR . 1%
75 24 hs 2B A 0. 01,0, 05,0.10,0. 50,1, 00,2. 00,
4. 00, 8. 00, 20. 00, 50. 00 K 100. 00 mg/mL 1

remifentanil; glioma U87 cell;invasion;epithelial-mesenchymal transition;angiogenesis

RETN, &4 3 AN FL L 15 B R4 (5 A 4 i
BJC REFTND A2 (40 (JCA I, & RETN) L 4k 45 5 37
24 hs BALINASA 10 pl CCKS ik 7 Y 5 5% JE 4k 22
WEHE 2 h, o FH RS SOR: I 2% 41 240 M 450 nm Ab /IS
B A0 AT 1S R A A R = (OB e — TR
FE )/ ORI TE e — WG 1) X100 %5,

1.3.3 Transwell % £ 5%

AHILL 0.1, 00,2, 00 } 4.00 mg/mL % RFTN
AhEE UST 41 g (RFTN Ab B 41) ., B 4% hn G I 3
DMEM 35 55 JEYUR AL B 24 hs 20405 LL 4 X107 4>/
mL % F F Matrigel B #i4b B (9 Transwell /M= I
2 NI G B IE R B R JE SR 48 hy HUH
Transwell /NE B E/INE T2 0958 B 40, 3% &5 &
Sy (o, BT N RENLPEE 5 4 OB OE 4T 40 T B0
i,

1.3.4 e bt R R A HRGILE

BILL 0.1, 00,2. 00 & 4. 00 mg/mL 4 RFTN
Ab B UST MY, B F 37 'C 5% CO, BB E5 3% 24
h, AR T REALBREE 5 SR, 58 45 4 4 i % 25 0f:
Eiehii:In
1.3.5 &8 %% ¥ & ik (Western blot) #

WS 4% A 20 M, TR RIPA 24 W 45 B 40 Jfd v 54
H 2 I OBCA B & Ul B9 45, &6 I & ok B IR
70~100 pg & A ST EER VK 4> B PR LS 2 PVDF
= 5 Yo s Wik B A 2 h FRE A M E B
—Purh, & B AR R LA o LB I Cactin) 1
1 000,E #5%5 % (E-cadherin)1 ¢ 1 500, N 45 % & (N-
cadherin)1 = 1 500, ¥ 2 H (vimentin) 1 : 2 000 &
ML N 2 A K [ 7 (vascular endothelial growth fac-
tor, VEGF)1 : 1 000,4 CHBER ;K BRTEH
Pr(l : 10 000, i T T 1 hs a0 H 2 A St
W AG AN R B 45 . AL Tmage ] BRI 45 25
A KA . DL Actin AN SR HE & E A
PO Suy
1.3.6 WEHLRER

AEAE 96 LA P A Matrigel B2, 5 H 58 )5
PR 1.5 X 10" 4~/mL £ RFTN (0, 1. 00,2. 00 &
4.00 mg/mL)AbF ) UST 4 jy, 4k 2235 5% 8 h; i ik
BE T BEMLPEE 5 A P0EF RO &5 1T BORA IR
1.3.7 #Exk

Z Mg Bk 3000 ) & Ui B 15, FF pcDNA-NC
Ml peDNA-VEGF #:4% % US7 4l il , % 4 6 h J5 ek JH
HAL DMEM 1537 B33 72 h A & 2 4 i .

1.4 %itsam
K SPSS20. 0 48 it 2 3 4 s A7 Ab 31, o 4 R



FTHRESF 20204 10 A% 49 5% 194

P +s FRon, 240 LR R 2R 5 22 40 i, 4L 1)
P LR A SNK-q 7, L) P<<0.05 W ZERH ST
2 % ®
2.1 RTEN s+ U87 tmjo 5 /& % 04 %k

CCK8 #5 R B /r, SX M4 b #,8~100 mg/mL
RTEN 4b 35 20 1% 240 B A7 15 58 W] 5k B3I, &4 A7 06 2 0
KT 80% ., ZHASLIF2#E X (P<<0.05), #EFH
RETN & # & 1. 00.2. 00.4. 00 mg/mL #4754
SCHG L LA T,
2.2 RTFN 3t US7 a Mrfd £ #9 %

5T B4 e, RTEN 45 Ak 3 21 240 Ju (= 28 2t =
W, ERA G E L (P<<0.05), LK 2,
2.3 RTFN xF U87 @afee EMT # %

1 mg/mL RTFNAbIEZR

2 mg/mL RTFNALIBLE

N RLANRE * 1
(e o
o,

3207

BMETHEES TR, X REMN L ERIE,
21 i R 4% B2 AN TR AR T X B4, 2.4 mg/mL RTEN
Ak B2 20 AT 35 T 06 e A A A (80 R A AR 1 B 45 /D

g ok SN
RFTN

120+

~ 1004
80+
60+
40-
20+
0 T T T T T T 1

T T T T T
%'Q'\Q‘QQ_)Q'.\Q?) N9 %(19930\@ (mg/mL)

MBETETER (%

* P<<0.05, 5 X AL g

A 1 RTFN 3t U87 AR TFE R
150
4 mg/mL RTFNAbLIEZH
2 BBE 5
£ ’& Q.d "9: v W
‘oo, ¥ M
N oot 3
*ER4H 1 2 4
B RTFNALEELH (mg/mL)

ALBE Y (X 100) ;B £ AR ZE QBN LA . P<0. 05, 5% JRAL 4K .

2 RTFN xt U87 A2 Z i 5210
FtERLZE 1 mg/mL RTFNALIEZR 2 mg/mL RTFNALIRLE 4 mg/mL RTFNALIBLE
“ 5 G o) : :
S o o
S =
) >} 5]
7 >
&
¢
¢
A 3 RTEN Xt U87 4 EMT B8 Mm (X 100)
80 7
W ERLH 1 mg/mL RTFNALIBZR 2 mg/mL RTFNALEEZH 4 mg/mL RTFNALIEZH
o 60 -
T 40 A
20
0 -
A B *HER4R 1 2 4

RTFNALIELH (mg/ml)

A BB T RUE REES R B (X400) 5 B & 4L O 451 B0 LA™ - P<C0. 05, S50 IR AL HL

& 4

2.4 RTFN xf US7 fm it fo %% 37 4 85 % v
BT S B0 45 R B 7%, X BB v i A AR 2

RTFN 3 U87 40 A iin & 37 4 9 22 I

SEAEIT A K2 524 mg/mD RETN Ak 341 1) i
Y 45 M) IR 7 55 38 3 4, 2.4 mg/mL RFTN



3208 FREF 20205 10 A% 49 5% 194

AL PR TS RE SR B D T IR, 2 R A ST mL RETN AAHEA Y E-cadherin 2 1 £ 50 2 LA,
SE X (P<<0.05), LK 4, N-cadherin & [ R A B 8 T # (P <<0.05);1.2.4
mg/mlL RFTN 4bFR4H (Y Vimentin 2 [ 2 35 38 % 18
HEEFIHP<<0.05, LK 5,

1

E-cadherin

N-cadherin

Vimentin

0.25 1
Actin
- 2
0.20 4 -
1.5+ N
a =3 *THRE i
B 1.0+ a B8 1 mg/mL RTFNALIELE _g! 0.15 =
% 054 E @E E2 mg/mL RTFNALIELH W
gﬂ; L # [0 4 mg/m. RTFNALIELE !
0207 g 0,10
' E i 3
= a
E 0.05 4
a
o
0.00 |
FERLH 1 2 4
14T B2 52~4:1.2.4 mg/mL RETN AL BZH ;. P<<0. 05, 5 % #d RTFNAb3E4E (mg/mL)
AL, 1:XF B4 52~4:1.2.4 mg/mL RFTN &b B4 ;¢ P<0. 05, 5 %f B

& 5 RTEN ¥t US7 il dh EMT #7124 F & ik 09 & EilER
& 6 RTFEN 3t U87 #ifa s VEGF RiZH =M
2.5 RTFN 2t U87 gt EMT 471t o F R ik 9%k

Western blot Z5 R /R, 5 X AL L #:,2.4 mg/

0.15+
B
%
& 0.104
®
i
Fg 0.05
£

0.00-
A

100 G o mm XA

. &3 4 mg/mL RFTNALIELZE
G| B 3 VEGF4A
- b5 0.2 {0 VEGF+RFTNZE
ﬁ[ﬁ i 0.1
0.0-
& &
X LA LN & &
4;:\ /\‘sq/ ¥ )§g\ Q{( &(Sf; p’bb ,(:fbb
& \\ég‘ é@’ & Ay
& w

C \S D E

A4 pcDNA-VEGF J5 41l VEGF % [ &K 192816 B: RTFN FR Ik VEGFE 19 ik %F UST7 41 i = 22 (52 Wi , &5 f 5 Y 5. ( X 100) ;C: RT-
FN F#{E VEGF [0 3355 4 412 240 A0 18 D RTEN WK VEGF iR 5% UST 41l EMT FRic 4> 7R B E. RTEN Wk VEGF 1 %%
J5 4 41 EMT ARIC4r T3R5 M L #;°: P<<0. 05, S IRL L% ;0. P<0. 05,5 VEGF 4 IL#,
& 7 RTFN F£{k VEGF BiREX US7 MAEE S EMT #98Mm



FTHRESF 20204 10 A% 49 5% 194

2.6 RTFN s U87 e VEGF & ik 44 %h

xR L, 2.4 mg/mL RFTN kb 3 41,
VEGF FiAKF 2 T FE(P<<0.05), LI 6.
2.7 RTFN K& VEGF # £ ik sF US7 m iz £ 5
EMT % v

55X B4 %, peDNA-VEGF 40 VEGF & H Y
Fik M, 2R A G L (P <<0.05); 7E Tran-
swell /N 255 B v, 5 %1 BB 2 48, VEGE 4H /9 40
Jfl A2 22 0 i 3 %2 (P <C0. 05) ; Western blot 525 4%
WK, 50 M4 i, VEGF 41 E-cadherin % [
ZIKBH B F ¥, N-cadherin s AR XA B FiH (P <
0.05) ;5 VEGF 41 % , VEGF+RFTN 4 % E-cad-
herin EHE H W & I, N-cadherin FE H R L &
TIHP<<0.05, WA 7,
3 4 i

JB S g ) KA R R R 2 T R AL 2 5 1 4t
TR W I 2 555 5 1 BE S R R TR Y R TR
V958 2 R R V8 5 e R B T — B Y i R ) TG R 4
PSP TR AR RSN I8 B 1 R AR R R A
K a5 TR o A5k B OB R 5 URE 40 M 4 4R 28 A B T
HyRYT . RTEN Z—Fhpr b 5 2 R sh ), BA 4
T 0 T i R D L B B A A BT 2 2
il Aok 96 200 J 9 ML) T BB AT - (1) &5 G i e 4 M SR T
AR I DNA B A B (2)F 9/ 2 1% 20 J [+ 19
FIB ORI DLAA Y S92 D) B » ] 422 400 7] ek 90 248 A 2 4
(3) 5 5 il 988 40 M B 08 T (4D B 1 Bh R AN i A%
Rt BT s RTEN Al BTG 8 A5 i 50 5%
il 5t i LA S E L AR OR R B R8T . {3 RTFN
Xof i JBT RG22 RE 0 B R e AN T . A BESEAE R B
752 RTFN ¥ EE A% 8 mg/mL i, o] B @ k] US7
20 A Y 1 gL 5 SO R BB A5 R Y. % RTEN
T UST 4t 3% 58 X J5 S 55 45 1) 52 Wil , il %k HCH: T 3¢
F 4 1. 00.2.00.4. 00 mg/mL LI &,

AWFSE LSS R B RTEN 0] 52310 H UST 4l i iy
278, FERBUEMEZEEARK GBS EMT 2H%E
Rz — . b R AR T 3 A R R A — Y
77 £k [1) J5T 240 6 e 08 1 pz 248 i o L G 5% 2 A L i = 4
Mm bt B SRR MRS . EMT B & W02
— IR M 4%, Hoh E-cadherin 3k 9 Bk
J& EMT RGBS 80 i e L etk . N-cad-
herin F1 Vimentin T2 [&] 57 40 ff9 09 b5 590, £ B I RE
JE Y R BRRRPES . AR 45 R R RTEN n] W] 2
i US7 4t EMT, Al G o I E-cadherin B3
ik . T 8 N-cadherin 1 Vimentin FYFE ik S0,

3209

A5 BT A 2 0 M SR b ggE 2 Mk - B B RE ) i
— AR AR IR TR A I A 3R R Dk A RE AN
B TCOV U WU A3 A A L P B A0 A R bR i
PR . VEGF S o i A iy 32 2218, ol 45 57
PEAR HE I A8 N B 20 0 A 3G 58 . AR B 5E K B, RTEN #J
& /b UST i il B BE 45 M %, I VEGFE [
K DT 410 ) 240 B A il 45 B 2B . o5 4h . VEGF W2 B
RUHT IR (2 28 5 B 1 B 2R YT HE A 22—, Al 3 R )
AR S 55 bR 1 4= 28 R0 B, o AR R L 4R e I
173 N I 1 R LN G 7S Al ok A
RN KRBT 45 R R, VEGE i 3k 5 UST 41
i Y 1= 28 fiE S 3 hN L EMT /KSE42 55 ./ RTEN A j #4
VEGF W1 #&78 RTEN AT A8 F il VEGF By £k,
T UST 4 i f= 28 EMT K ifil 8 Hi 2k

28 b AT A BESE & B RETN Al 4] US7 48 g
1278, BT EMT, 3k /> if 45 %7 4=, o] B 5 B Ik VEGF
MY FIEA K, (HAHIE AL TE 20 M K 3R 1) S J5 206 i
B sh Wy 3 1k F — 25 80 UF 45 8. 55 4. RTEN T
VEGF BJAE AL A R IR A 17

S % 30k

[1] JONES C,KARAJANNISM A,JONESD T,et
al. Pediatric high-grade glioma: biologically and
clinically in need of new thinking [ J]. Neuro
Oncol,2017,19(2) :153-161.

[2] XUE J,ZHAO Z,ZHANG L,et al. Neutrophil-
mediated anticancer drug delivery for suppres-
sion of postoperative malignant glioma recur-
rence[ J]. Nat Nanotechnol,2017,12(3) :46.

[3] XU W,GAO L,SHAO A,et al. The perform-
ance of 11C-Methionine PET in the differential
diagnosis of glioma recurrence[ ] ]. Oncotarget,
2017,8(53):91030-91039.

[4] WU F,ZHANG C,CAI J,et al. Upregulation of
long noncoding RNA HOXA-AS3 promotes
tumor progression and predicts poor prognosis
in glioma[J]. Oncotarget, 2017, 8(32):53110-
53123.

[5] MOTAMED C, AUDIBERT J, ALBI-FELDZ-
ER A.et al. Postoperative pain scores and opi-
oid consumption in opioid-dependent patients
with cancer after intraoperative remifentanil

analgesia: A prospective case-controlled study



3210

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[J7.J Opioid Manag,2017,13(4):221-228.

ES TR S VR N X I N P RO N1 3
20 10 7 R BE 3 N 1 A0 B A R -7 B2 AR SR K Y 5 i
(17, AP AR R4 243 . 2017, 37(9) : 1058-1060.
XU J,XU P, LI Z,et al. The role of glycogen
synthase kinase-3f3 in glioma cell apoptosis in-
duced by remifentanil[ J]. Cell Mol Biol Lett,
2013,18(4) :494-506.

ZHANG M,HUANG N,YANG X,et al. A no-
vel protein encoded by the circular form of the
SHPRH gene suppresses glioma tumorigenesis
[J]. Oncogene,2018,37(13):1805-1814.

KIM S Y,KIM N K,BAIK S H,et al. Effects of
postoperative pain management on immune
function after laparoscopic resection of colorec-
tal cancer: a randomized study [ J]. Medicine
(Baltimore) ,2016,95(19) :e3602.

KIM J Y,AHN H J,KIM J K,et al. Morphine
suppresses lung cancer cell proliferation
through the interaction with opioid growth fac-
tor receptor:an in vitro and human lung tissue
study[J]. Anesth Analg, 2016, 123 (6): 1429-
1436.

BAO F,LI C L,CHEN X Q,et al. Clinical opi-
oids differentially induce co-internalization of p-
and d-opioid receptors[]J]. Mol Pain, 2018, 14
1744806918769492.

UCHIDA K,YASUNAGA H,MIYATA H,et

al. Impact of remifentanil use on early postop-

[13]

[14]

[15]

[16]

[17]

FTHRESF 20205 10 A% 49 55 19 #

erative outcomes following brain tumor resec-
tion or rectal cancer surgery[]]. J Anesth,
2012,26(5):711-720.

XU Y J,LI S Y,CHENG Q.,et al. Effects of
anaesthesia on proliferation,invasion and apop-
tosis of LoVo colon cancer cells in vitro[ ] ].
Anaesthesia,2016,71(2) :147-154.

ZHU G J,SONG P P,ZHOU H,et al. Role of
epithelial-mesenchymal transition markers E-
cadherin, N-cadherin, beta-catenin and ZEB2 in
laryngeal squamous cell carcinomal ] ]. Oncol
Lett,2018,15(3):3472-3481.

LI W,DONG S,WEI W,et al. The role of tran-
scriptional coactivator TAZ in gliomas[ ] ]. On-
cotarget,2016,7(50) :82686-82699.

LANG H L,HU G W,CHEN Y,et al. Glioma
cells promote angiogenesis through the release
of exosomes containing long non-coding RNA
POUS3F3[J]. Eur Rev Med Pharmacol Sci,
2017,21(5):959-972.

MA X,LI Z,LI T,et al. Long non-coding RNA
HOTAIR enhances angiogenesis by induction
of VEGFA expression in glioma cells and
transmission to endothelial cells via glioma cell
derived-extracellular vesicles[J]. Am J Transl

Res,2017,9(11):5012-5021.

(Wi fs B #1:2020-01-18 &[] H #1:2020-05-13)

CEREES 3204 70D

[13]

[14]

MENG S S,GUO F M,ZHANG X W, et al.
mTOR/STAT-3 pathway mediates mesenchy-
mal stem cell-secreted hepatocyte growth fac-
tor protective effects against lipopolysaccha-
ride-induced vascular endothelial barrier dys-
function and apoptosis [J]. ] Cell Biochem,
2019,120(3):3637-3650.

ot 6 P L B CHG fb AMPK/mTOR

[15]

3 B OXT I I P Bz 4 1 e R AR Y s e [ .
W AR 20,2014, 34(5) 1 1283-1285.

R L = e L B ET L AR b e T R A R
AL R/ R R IR T A B R A -1 Y
BERRALID 61 B 40 A I8/ 11 I -6 ik PR Gk i
WFFELT ], v DR R A4 75,2016, 24 (11) : 1012~
1015.

(Wi Fs B #1:2020-01-08 &[] H #1:2020-05-22)



