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Butorphanol affects the proliferation, migration and invasion of osteosarcoma
MG-63 cells via Hippo/YAP signaling pathway

DU Jianguo, ZHANG Xun, ZONG Shilan, ZHANG Mingyang, JIA Wanghua, LIU Zhidong (Department of Anesthesiology, Tengzhou
Central People's Hospital, Tengzhou 277500, Shandong, China)

[Abstract] Objective: To investigate the impacts of butorphanol (BPH) on the proliferation, migration and invasion of
osteosarcoma (OS) cells and the relevant mechanism. Methods: MG-63 cells were grouped into a control group, a YAP inhibitor
group (Verteporfin group), and low, medium and high concentration BPH groups. The cytotoxicity and proliferative activity of each
group of cells were detected by MTT, the number of cell clones was detected by clonogenic assay, the apoptosis of cells was
detected by flow cytometry, the migration ability of the cells was detected by wound-healing test, and the invasion ability of the cells
was detected by Transwell assay. The mRNA expression of E-cadherin, N-cadherin and vimentin was detected by qPCR, and the protein
expression of YAP and TAZ was detected by WB assay. Besides, the effects of BPH and verteporfin on growth of transplanted tumors
were also observed. Results: Compared with the control group, the cell proliferation activity, the number of clones, the rate of wound
healing, the number of invaded cells, the mRNA levels of N-cadherin and vimentin, the protein expression of YAP and TAZ, and the
tumor volumes were obviously lower (all P<0.05), while the apoptosis rate, mRNA level of E-cadherin and the transplanted tumor
inhibition rate were significantly higher (all P<0.05) in the Verteporfin group and the low, medium and high concentration BPH groups.
There were no obvious differences in above observation indices between the high concentration BPH and the Verteporfin group
(P>0.05). Conclusion: BPH may inhibit the proliferation, migration and invasion of OS cells by inhibiting Hippo/YAP signaling
pathway.
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I1C,, 79 40.09 pg/mL. K, 10.20.40 pg/mL {F N 5 45
SZE6 H BPH M i i R A
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E-cadherin mRNA /K *F- 7+ 5 , N-cadherin. vimentin
mRNA 7K F-F#K () P<<0.05) ; H4E % 125 415 BPH
REIREHZE TG %2 L (P>0.05). 45 F U,

xR ZH i =PI

BPHIEWKEAH — BPHHWEEA

BPH 1 4E & y71 35 ¥4 68 B & #0 H1 MG-63 41 i 1)
EMT # 2 .

MRB AR/
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XTI L, P<0.05; 548 25 A LLEE, © P<0.05.
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— A
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LS S S S S &

SRS
LAt e

3 1

FI RiT Bt 75 B Gl A0 25 9 1Y H R R (1 ik
A, OS BIIR YT BORA it e, AEX T30 He A gt JE
BT RORIIAAE, BRI, SR AT 24
Wr OS 3E Ji& MEE S 1B IR T 2507 e OS HIR T 1
LTI SEmE . BT, DA R R N

0

WB RGNS R 7D B, SRR, 48 50
55 A BPHAR  H i iR 2 b P ZH MG-63 41 YAP
M TAZ 5 H R IA I B PR (3 P<0.05) s H4E & 57
‘5 BPH ik R4 72 7 TG 4o v % = X (P>0.05).
S5 3, BPH ANZE 25 9 25 3 Be 40 il MG-63 41 i b
YAP.TAZ = F Rk .
2.7 &Kk BPHAH OS A 69 A K

PR SRR R R AR Y S 6 25 SR (T 8) B, SR R
AL, 2 B A 25 41R BPH AR  HF i oA B A HE 20 /8 R
1) Jifr e R R 0N 5 4098 2R B B T Ry (39 P<0.05) 5 B
Y F 45 BPH Mk EH 2 F LGt % 2 L
(P>0.05). Z55HULH, BPH FI4E £ JA 25 1 g B 2 40
il B2 MR ) AR K

— A

1.5p — A

= BPHAKIWR A
BPHHIREEAL
0 m—ppHE A

YAP TAZ
5xtHEALLL L, P<0.05; 54 B A 25 Lh %, “ P<0.05 .
7 BPH FZEE AL MG-63 4R YAP, TAZ & B R IAKFHIZZ MR

308 70 0 T 1 22459 s s VR 55 0 1 R 9140 -1
P52 790 IS ) TT 8 R B 0 T v
B 70 - P S R o BPED S 44
F L5 2 J% O (885 FOSE RS 45 H B LA

AR LERIRIL, 5 RHIRAELRA L, 4 # 1135 FBPH
R () MG-63 4 BRUTH) S TR 1 S B M B 5 A,
MWL T . 4875 T BPH AT LI OS 41
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FEYE (et an R T, BE PR OS K e . Rl it —20
TERS IR /N SR FEAT B s, 4 5 VH 25 AT BPH 2/

3001 —— XfFR4L
—— AL
—— BPHAGWK 4
/A —— BPHA KIS
—— BPHAK AL
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[=3
=]

*A
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it 9B A AR/ mm®

I [a)/d

B FAT PR ARG T 0] R, 008 v X IR AL 4o T
BPH 7] L] OS 21 S 75 14 A R 5

50¢
40}
30}

20r

R R /%

101

F B B
& & &

4%\@
L

A SEE AR A AR AR A4 s B AR PR AL IR 3 . S0 IRALELER,"P<0.05 5 S5 4R B A SF 4 HLAL, ©P<0.05
18 BPH MR AT ¥ OS HigE A MANER M

CL N EMT J2 R 4l M SRS T B e S g it 2
—, H AR RE LRSS EES
HG3 1 B A8 A AT SR AT 18] 78 50 4 T2 2, 58 48 A 2 P
PEFRAG, SRS M3 0™ B 7R B, EMT 765 W
(I 2R MR ke A G E T . AE B IR EMT i
FEH, 25 EMT #) 3 2 5 [ it E-cadherin 314 32 3|
561 , T N-cadherin. vimentin fJ 3R IE & FiH . A45
RN, 5 R AR L, 4E 90 25 4HR1 BPH A [A] 94
FE b 3 2H MG-63 21 i (1) RIDJR i & R F R 22 B & 1%
Ko N T HE—BHR T BPH X OS 4H i B 72 (1) 520 , A<
fff 7038 i qPCR A&l 7 EMT AH 5% R -7 ) mRNA 7K
-, g BORIZER 2540 A BPH ZHAH A H B-cadherin
mRNA 7K FF} & , N-cadherin 1 vimentin mRNA 7K *F
FAAK , 33— 567K 7 BPH A GE /2@ i fH 1 EMT f) 3k
Ji& 3R R BRI OS 4t M 1) AT A2 AR 22 68 7, AT 4111
OS M #6# . X 5 5C 1T HOBF 70 45 AR R — 20, B 3
= A AR R AR L R

W% T f# , Hippo {5 T MBS AUER B R B 42
AR R EEEN, HrHERis 5 MEER 1=
28 Jt EMT 25 Mg & Jg i #246 O% , (4% 0S". YAP K&
Hoss R AR L LR T TAZ 22 1% 18 T Uit 1) o it R
T, EATEE AR AR SRR T, SN H A R
Rl 125 6 5 J8 2 0 ] 1) A SR B SR B B A O 45
¥ 3k (TEAD) 5% J& Bl 52 (i TEAD1/2/3/4) 72 v &
YAP/TAZ BUw DhRe ) F e sk I 1, B A B 45 &
JE .1 YAP-TEAD 58 TAZ-TEAD 8 &%), 78 il 98 %
J& B R R 24 ok EEAE A . Rk, BH 1k YAP/
TAZ 5 TEAD #H H.AE H 22 —Fla 076 97 50>
WA, 75 OS H, 4 5 Y1 25 /8 YAP [ B4 417
#5350, 7T LLEZ M YAP-TEAD A0 BLAE A, 39k 2> OS

JE R R ARG . AR A R R, ) B ZH 41
HYAP H TAZ 3R IA By , 5 e AT i 745 R — 3,
KUY YAPFITAZ W[ He 25 OS MK g . 5 X HRZHAH
LW, 2 5 91 25 2HR01 BPH A [F) 9 55 b B 40 40 i+ YAP
I TAZ 5 308 35 FEAIK, Ho ik FE BPH X OS 4l
MEA 4 & M5 LREER . F, A0 70
BPH #l1il] OS 21 fifd 384 5 i 4% 112 22 14 F ML 7T B
J& M T Hippo/YAP 15 5 il % #% #7 fl] , BH 7 T YAP/
TAZ-TEAD #H HAE M .

25 LTk , BPH v] G238 i #1741 Hippo/YAP 15 5
TEEORANS] OS 4N B I L IE R AR 28 . AT
BH 1E OS 1% Al K S S AL 1 3 i V8 7276 97 254 &
Mg o H T A FL S8 2% A B, 5% T BPH X OS
1 it 5% o PRI A Y B A W AR v £ 2 FH 285 SR R A F LA
TGP IRNI T

[& % 3 #f]
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