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The Effect of Sufentanil on the Malignant Biological Behaviors
of Osteosarcoma Cells by Adjusting MAPK/ERK Signaling Pathway

HUANG Kuanjian*, XIANG Nu, ZOU Binghong
(Department of Anesthesiology, Dazhou Orthopedic Hospital, Dazhou 635000, China)

Abstract This article mainly discusses the effect of Suf (sufentanil) on malignant biological behaviors of
OS (osteosarcoma) cells by regulating MAPK (mitogen-activated protein kinase)/ERK (extracellular signal-regu-
lated kinase) signaling pathway. Human osteosarcoma cells (143B cells) and human osteoblast cell line (hFOB1.19

cells) were treated with gradient concentrations of Suf, and the optimal concentration of Suf was determined by
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CCK-8 screening. The cultured 143B cells were randomly separated into OS group, Suf low-dose group (Suf-L
group), Suf medium-dose group (Suf-M group), Suf high-dose group (Suf-H group), and Suf high-dose + ERK ac-
tivator isoproterenol group (isoproterenol group). EDU staining, colony formation assay and flow cytometry were
used to detect the proliferation and apoptosis of 143B cells in each group. The invasion and migration abilities of
143B cells in each group were detected by Transwell and scratch test. Western blot was used to detect cell prolifera-
tion, apoptosis, invasion, migration, and the expression of MAPK/ERK signaling pathway related proteins in each
group were detected. In addition, nude mouse tumorigenic experiment was used to observe the effect of Suf on the
growth status of osteosarcoma. The results showed that Suf had no statistically significant effect on the viability of
hFOBI.19 cells (£>0.05). Suf had cytotoxicity effect on 143B cells, and the concentrations of 20, 40, and 80 ng/mL
were selected as the the Suf treatment concentrations in the subsequent experimental groups. Compared with the
OS group, The EDU-positive cell rate, clone number and Ki67 expression of 143B cells in the Suf-L, Suf-M and
Suf-H groups were decreased, and the migration rate, invasion number, VEGF and Vimentin expression were de-
creased, and p-MEK1/2/MEK1/2, p-ERK1/2/ERK1/2 were decreased. The expressions of survivin was decreased,
while the apoptosis rate and Bax expression were increased (P<0.05). Compared with the Suf-H group, the EDU-
positive cell rate, clone number and Ki67 expression of 143B cells in the Suf-H+ISO group were increased, and
the migration rate, invasion number, VEGF and Vimentin expression were increased, and p-MEK1/2/MEK1/2, p-
ERK1/2/ERK1/2 were increased. The expressions of Survivin was increased, while the apoptosis rate and Bax
expression were significantly decreased (P<0.05). The results of the nude mice tumorigenesis experiment showed
that the growth rate of transplanted tumor in nude mice in the Suf group was slow, and the volume and weight of
transplanted tumor were significantly reduced. The expression of p-MEK1/2/MEK1/2 and p-ERK1/2/ERK1/2 in the
tumor tissue of nude mice were lower than those in the NC group. The positive rate of Ki67 and VEGF were lower
than those in the NC group, and the positive rate of Bax was higher than that in the NC group (P<0.05). In conclu-
sion, Suf can inhibit the malignant biological behaviors of osteosarcoma cells, which may be closely related to the
inhibition of the MAPK/ERK signaling pathway.

Keywords sufentanil; mitogen-activated protein kinase/extracellular regulated protein kinase; osteosar-

coma cells; malignant biological behaviors
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1 MRER*E
1.1 OSZAPEFNIRER

NZRH IR AR (143B41 ) (185 : ZQ0455)
W B i B R A R A E N BCE 2
Ml Z hFOB1.19(% 5 : FY-K392127)04 H ¥ & il
R AR AT . BALB/cH RN A =ik
AR R A R A W) [ 525 3 YA VAT IE S
SCXK(#1)2022-0003]. Fride LIS BNYIE N 6 J 3 1
PEAMA , WA B 20~25 g, 135 T SPEZARHESE
H, A BRBCK B R A K. AT S
SIS IR M B RS BEAS B 23 D 2 W A% R L dE (HE it
5:2025-01-11).
1.2 FERFIRBLIEE

Suf(ibiESC 5 [E 25 #E 5 H20054172) H H &
NAE PV A BR 57 4F A 7] ; ERKIEUE flisoproterenol (B¢
51 15592)0 H At s R e A A BR A ] ; CCK-8
WA S (F 5 KTA1020)0 B AR (5O HA
AR F]; EDUZH 3 8 ks il a7 & (P 5 C10338)
B M B AR A R A ] 45 S G (1]
51 29524) B T EM R AR AR T
KR & (525 BB-4125) [ it DU A YR
HIRAA] ; PriAKi67. M N K AE K F (vascular
endothelial growth factor, VEGF). 7% % (Survivin).
p-MEK1/2. MEK1/2. BCL-2#{3% X% 4 (BCL-2-as-
sociated X protein, Bax)(%75: NBAB-109279. NBL-
247900, NBAB-101228. NBAB-108996. NBAB-
108998, NBAB-101135)1t [ 4 7 B (AL al ) AE P RHL
HIR/A T ; Vimentine p-ERK1/2. ERK1/2(% 5 : xy-
3295, IC154377. XY-1051)4 H LS AEDRH
ABRA AL P il & (B TA0203)W H B
JIRE AR (B B RRA R iebs R R (525
300106)0 H _Fiff K EAMEHH AR A A .
1.3 753k
13.1 #mieszd  EMEME;FRIEE N143BLIIE &R
BERHERFRAA R, BE IR AN TR 10% 004 M5 F0 1% 75 %
R BB ZOWUL, K9 T37 °CHEIR. 5% CO K ¥ £ 57
o, A TR IE LA e AR B D3RG TR T E 225856
132 SufiiEREMRE  EFEE T EE KB
143B4H e #ThFOB1.1940 i1, DA 2x10%/ LI FE 3 5]
FERh T 96FLEE TR . SEEG1 E 6 A [RIVR FE Sufit
HEZH (10~160 ng/mL) % 75 X B4 (0 ng/mL). 254
WEERR VT R 25 MR . 29940324 b5,

FLIIA10 pL CCK-8IF W, WL B2 h, 13 FHBEARX
ME DI .. k8853724 h, 437115 24 hi148 h4i i
AT

133 @miesnt K 143BYNBENL ) 0S4, Suf
i (Suf-L4H ). Sufh &4 (Suf-M4). Suf
AR (Suf-HZH) . OSZHZH Al 1E H EMEMK: 77
R 9% Suf-L4L. Suf-M#41. Suf-HZH 402 548 &
20, 40. 80 ng/mL SufffyEMEM 75 3L 31T 15 7%; Suf
e +ERKIBUE 1) 7 I E IR 3R 20 (Suf-H+ISO4H )
E 77 B Suff EMEM$ 7= B 28 At B T pmol/L
1] isoproterenol" AT HE TR . BT A SLIG AL 4 3 85 7
ARG, G AT 5 ST AN 4 AT S
1.3.4 143B%mfe3g s 46 EDU# ik %4
143B4H i 5 B+ AL 35 , 4 TG RO il 1 EDU L
WL 1 mL/ALIARF I 64U, B T 40 i s 9548
¥ H2 h, B 5 FHPBSHER3IX, IMA0.3% TritonX-100
P Z IR A 10 min, 42 BB A BC ] Apollo s M Vi
A, TN 500 pLf SR, BEEHE B 30 min, fHH]
DAPIE (1 pg/mL)EAT 20 f A% 8 5 4 5,10 min, &40
B R AT BUGCR AR, AR50 B ih 55 EDUFH P48 i
Et,

o, B T RSB - B % 2H 143B4H i LLEE L 5%10°
LT 6F LR P AT SR VE T s e, R R IE I 3 B
BB RER WA, FERLSKE ¥ H
120 G W e, A TS A A1 2 4 o C H A
HEAT 10 min[l] 2 Ab 3, A J5 % B 45 dh S Qe (TR =
T R HEAT 4R 4 5,20 min, S M0EE TWEE, AT AT
SE B TUHE S R T O
1.3.5 143B@mf /A &4 143BA DL
FL2.5 10 R T 12400, Bi R 2 B K s ,
K FH0.25%)5 R -EDTAH 37 °CiH A3 min. £k
A, S PBSHEAT X B0 (1 500 r/min. 5 min)
Vel WU EE T 100 pL 1x S&2 M, A
5 uL Annexin V-FITC, [AJB I 5 nLASAY P 5 e,
FIRBECE A 10 min, BRI MAGIRIZE 1 hy
SERC BRI, BEATHE AT S, RS &4 143B4H
FPET- %

1.3.6 143B@mfafz&4em K550 plIEFi TAEW
BI51EAR T Transwell F= | 38 BRI
5E30 minfE AR E R E . BUW B K41 1438
YHRTH A S, WCER 2N A B TR A2 4 B 2 5% 10°/mL,
BX 200 pLEERh T Transwell E%, R E A 600 pL5
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£, FERENLEEEE S SA LS, B Tmagel #04:
THHERZR

1.3.7 143BmfeiEA4m K54l 143B40 L LU
FLSXTON M T 6L, 4% 2235 I 4 M 2 0 Ak K
W, 1 FH200 pLJG B A Sk DR 475 55 7R 5 90° (1) 2 HL
FAEE, antEE sy, PATRIIR G, SERIESE3X, B
WA T MGG TR IR TR, 40 IAE 0 hll 24 hilk AT R
REE, WAF AT 3 M vh 25 4R B #2410

1.3.8 143B@mjeigsa. A, REEHUR
MAPK/ERKAZ 538 BAR X & @ £ imAem]  WUESA
143B4HHE, DI RRZ AT VK E24% 30 min)5 ,
12 000 xg/5 0215 min, Y _F3f &5 AR, BCATENE
R, HRE NG — IR . BeH 10% 7 B R ik 46
K5, Bl EAE20 pngtE H, MKOHAT HLIK, FEIE, 357,
PifAKi67. VEGF. Survivin. p-MEK1/2. MEK1/2.
Bax. Vimentin. p-ERK1/2. ERK1/2(1:2 000)§} &
(4 °Cit ), —Hi(1:5 000)= IR & , BOLER, N
Image AR BEAE I 2, 3 LAGAPDH A N Z: 1+ A X
RiLE.

139 HRABUEEE  EPUEFRDL R IFBALB/CHE
B, 7E SPRIABE A 1w 7% 7K LARs e AL BUIRFS . 143B
AU TR B ECE I, H1198 KR FE 1107/ mL IR 2
JL B, 1 20 PR B S 2 N BRI R TR T R R
ALCH TR JGHR1E), VESHARR 10 pL, A8 R A FR
EF30 mm*BENL 4, BINCALAISufZ, %65, Hef
Suffl B ka5 5 ng/kg Suf(¥a T4 B LK), BE
H%525, [ 5B B ; ControlZH 45 T2 &4 FRER K,
T s ) 0 e R A KR W R P 3 s R
H)o 28RJEZIRIE/INR, 73 B MR IR R,
FrIMAPK/ERKAF 5 18 B AH G £ Rk

1.3.10 APJE2A427Ki67. Bax. VEGF& XA fb
ARA T AMAEE, RAT PGSO R, &
T 60 *CHEERM AT, REHT A BiAK. B
W, AR A TR RN % i AT T S S PR AE
5, FHIT A VR PR I S, 5 A DR L = i = iR
F} 14130 min, $EATECH] Ki67. Bax. VEGF(1:1 000)
—PU LA, WABESAL )G, ETR&4 °ClF
T, ZH(1:5 000) 4k 4L = E 1 h, DABRG)E,
IIAKEHEATA AL G, BB %2 Ki67. Bax.
VEGFRIEA ..

1.4 Goit¥ ot

SPSS 25.048 vt B EAT HUHE 73 BT AL 38, 10t 5k
BO3RAF 2 B, R A tha it 2= AT 50 2
L, TRSEHEAT T 25 R IE S TERG G, BRI 07 250
MridhAT 2 1A Ee st , i3k — 25 FH SNK-g 3603047 i 20
M. 24P<0.050, S5 4 0] 22 57 2 Git24 a3

2 R
2.1 Suf¥t143B4HAEFIhFOB1.1940B5E S840

10, 20. 40. 80. 160 ng/mL‘50 ng/mLAHLL, Suf
XThFOBI1. 1941 75 7 JC W3 B4R 1k, {HBERE F4AIK 143B4H
JOAFIE 2, 1] Sufih 1E & plCE 40 Mo dn &t .
H120. 40. 80. 160 ng/mL Suffitf% i # f&(K 143B4H
JIAF I Z(P<0.05). 580 ng/mLAH L, 160 ng/mL Suff}
143BANIAATG R 52 0 2 & A8k, (Rl JEHY 20,
40 80 ng/mL Suff Jy 5 29250 4H Suf-L2H | Suf-M4H
Suf-HZH A BRI B, WAR 1FIZR2.
2.2 Suf¥t143B4AAAIETE SN

Suf-L4L. Suf-M#41. Suf-HZ4l5 OS#ALLb#:,
143B4H i EDUFHPEAN M2 . sfE 3. Kie7TR A
i (P<0.05); Suf-H+ISO1 5 Suf-HZH Eb %5, 143B4H
MI EDURH 4R 2R . PR, Ki673RIE/K T3 m
(P<0.05), WIE1~E3F1%3.
2.3 Suf¥f143B4HAAIRZE . TN

Suf-L4L. Suf-M#1. Suf-HZH 143B4HMTFRS %
122844 VEGF. Vimentin#iA 7K LLOSZL(P<0.05);
Suf-H+ISOZ 143BAMfliE# % . 12284, VEGFHM
Vimentin# A 7K T E Suf-HZH 51(P<0.05), W FE4~El6F1
x4,
2.4 Sufyt143BZAAET-F M

Suf-L4H. Suf-MZH. Suf-H#L 143B4HfE T
K, BaxFRIAF T 0S4, SurvivinRiE/K P T 0OS
41 (P<0.05); Suf-H+ISO4. 143BZH U4 T-% . Bax#
B KPR T Suf-H4L, Survivin#Z ik /K- & T Suf-H4H
(P<0.05), WLE7. KI8FIFS.
2.5 Suf¥143BZHAIMAPK/ERK/{E S @K EEE
SEISAD

Suf-L4l. Suf-M#41. Suf-H4l5 OSHILL#,
143B4H ifd p-MEK 1/2/MEK1/2. p-ERK1/2/ERK1/27K
T B (P<0.05); Suf-H+ISO4 5 Suf-H4L EL %, 143B
41l p-MEK1/2/MEK 1/2. p-ERK1/2/ERK1/27K~FFF
=, ILE9FI%6.
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%1 Suf¥ThFOBL.1940A7F & RSN
Table 1 Effect of Suf on hFOB1.19 cell viability

SufiJ&/ng'mL"! ém”@ﬁtﬂ %
Suf concentration /ng-mL™ Cell survival rate /%
24 h 48 h
0 98.25+1.75 98.39+1.61
10 97.68+2.32 98.46+1.54
20 99.12+0.88 98.45+1.55
40 99.75+0.25 99.87+0.13
80 97.61+2.39 98.51+1.49
160 99.52+0.48 99.31+0.69

n=6, xts; *P<0.05, 50 ng/mLAAHLL
n=6, x£s; *P<0.05 compared with 0 ng/mL group.

%2 Sufst143BHARRTESER
Table 2 Effect of Suf on 143B cell viability
YIS F/%

Cell survival rate /%

Sufif ¥ /ng-mL"!

Suf concentration /ng-mL "'

24 h 48h
0 99.16+0.84 99.28+0.72
10 96.89+3.11 94.53+2.41
20 86.25+9.15*% 82.37+8.76*
40 75.94+8.03* 70.65+7.29*
80 62.72+6.38* 58.49+6.43%*
160 60.15+6.26* 57.86+5.95*
n=6, Xts; *P<0.05, 50 ng/mLAAHLL .
n=6, x£s; *P<0.05 compared with 0 ng/mL group.
OS group Suf-L group Suf-M group

50 um 50 um

50 um

Suf-H group Suf-H + ISO group

50 pm 50 um

E1 EDUR &N 143BLAAFIETETE)
Fig.1 Measurement of 143B cell proliferation by EDU staining

2.6 SufXtiERBIEERMN K TNCHL(P<0.05), W10~ 12, FTFIES.
Suf? MR R AER A KR 8, BRI AR il 2.7 SufxdBhiE4E20Ki67. Bax., VEGFFRIAEN
& . p-MEKI1/2/MEK1/2. p-ERK1/2/ERK1/27KF-¥] SufH 5NCAH LR, Ms2H2RKi67RH % VEGFRH



3174 R

OS group Suf-L group Suf-M group

B2 ARSI 143 B RS R

Fig.2 Measurement of 143B cell proliferation by plate clone formation assay

S
of
LK & NS
S IRCINC
S %\) %0 %\3’ %\3’

Ki67 D SIS S s S 350 (D,

GAPDH «iiis D Glub & @ 37 kDa

(513 Western bloti& il 143BZHBIKi67 A E 5
Fig.3 Ki67 expression in 143B cells measured by Western blot

3 143BAMEDUHMEAME, ", Ki6e7TRIALLR

Table 3 Comparison of EDU-positive cell rate, clone number, and Ki67 expression in 143B cells

) EDU VLA /% SRR Ki67

Groups EDU-positive cell rate /% Clone number

OS group 53.27+5.64 109.52+12.38 0.86+0.12
Suf-L group 41.56+4.38* 91.34+9.82* 0.72+0.09*
Suf-M group 29.39+3.25%" 73.26+7.53" 0.51+0.06*"
Suf-H group 18.62+2.69%* 57.49+6.75%" 0.37+0.05%*
Suf-H + ISO group 37.98+3.96¢ 85.73+8.61¢ 0.68+0.08

n=6, Xks; *P<0.05, 5OSAAALL; "P<0.05, 5 Suf-LAAALL; “P<0.05, 5 Suf-MZLAAEL; ©P<0.05, 5 Suf-HALAALL.
n=6, Xts; *P<0.05 compared with OS group; “P<0.05 compared with Suf-L group; “P<0.05 compared with Suf-M group; “P<0.05 compared with Suf-H

group.

PERIFHIR, BaxBHEATHRi(P<0.05), F13~E15H15R9. AR 1R IR B S A i R e, R R S
Je S U BB R AR 1. RS HETEE 2

3 Wit HEARATET RS RGNS T B FTHEE A7,
OSZETHADFIAE, HHTRE T, & (0 THBSE R IEOS B IRRIAY T ARAAZ
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Suf-M group

Suf-L group

OS group

Suf-H + ISO group

[El4 TranswellSZLG4M143B4HRIR ZE 15
Fig.4 Detection of 143B cell invasion by Transwell assay

OS group Suf-L group Suf-M group Suf-H group Suf-H + ISO grou
)

Oh

24h

AP

Fig.5 Detection of 143B cell migration by scratch assay

E5 XIIRSCIGHM143B4AAIT

Q
$
{2 N R O
N ‘%00 $ & &
£ &S &L
0‘5 %Q' %Qv %0' %0

VEGF D Gl sus ww—e @8 00 kD2
Vimentin NP SEND S — ),

GAPDH @S NS GNub Ghus @ 37 kD:

[El6 Western bloti&1143BZEFIVEGF . VimentinZRiA
Fig.6 Expression of VEGF and Vimentin in 143B cells detected by Western blot

WICOSKAR SRRSO WEANERUR 5 T R B2 AL 1, JE ok, MR
WEFER W], Suffe s sz mi i 40 i K A 2247 8, 48

SRR, T — R,
A R T o8 S R O ) # 3K o
RGBT AEVE T . LISE VIR TR I, Sufil

Sufff oy — Rl R p-Ff Fr B2 AR BB, 72 1 AR
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4 143BARIEIFEE. R VEGF. VimentinFiALLE
Table 4 Comparison of 143B cell migration rate, number of invasion, VEGF and Vimentin expression

il (F& 3 TR E% o

. . . . VEGF Vimentin
Groups Number of invasion Rate of migration /%
OS group 118.51£13.26 69.58+7.05 1.06+0.12 0.92+0.11
Suf-L group 91.68+10.34* 56.27+6.71* 0.84+0.11%* 0.76+0.08*
Suf-M group 72.4248.59** 42.91+5.16%* 0.62+0.08*" 0.53+0.06**
Suf-H group 49.83+6.72%% 31.85+3.58*" 0.37+0.04 %" 0.4140.05%"
Suf-H + ISO group 85.27+9.15¢ 52.64+5.63¢ 0.78+0.09¢ 0.69+0.07¢

n=6, x£s; *P<0.05, F5OSAAMLL; *P<0.05, 5 Suf-LAAHLL; “P<0.05, 5 Suf-MALAHLL; ©P<0.05, 5 Suf-HAAMH L .
n=6, Xts; *P<0.05 compared with OS group; “P<0.05 compared with Suf-L group; “P<0.05 compared with Suf-M group; “P<0.05 compared with

Suf-H group.
OS group Suf-L group Suf-M group
10* 4 10* 10*
10° 4 10° 5 103 3
= 10% 4 = 102 = 102
10' 5 10'4 10'4
10° = - 10° —rrrre—rrbrrrm—r—rrrrm——rreem 10° e —rrbrrrm—rrrrre——rrreem
10° 10! 102 103 104 10° 10! 102 103 104 100 10 102 103 104
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Fig.7 Apoptosis of 143B cells detected by flow cytometry
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Fig.8 Expression changes of Bax and Survivin in 143B cells detected by Western blot
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&5 143BHARETZ. Bax. SurvivinFiALLE

Table 5 Comparison of apoptosis rate, Bax and Survivin expression in 143B cells

i VT % -
. Bax Survivin
Groups Apoptosis rate /%
OS group 1.24+0.15 0.24+0.03 0.86+0.09
Suf-L group 13.56+1.62* 0.35+0.05%* 0.71+0.08*
Suf-M group 25.72+3.28*" 0.56+0.08*" 0.54+0.06*"
Suf-H group 36.85+4.05%" 0.84+0.09%" 0.39+0.05%"
Suf-H + ISO group 15.49+1.76¢ 0.38+0.04¢ 0.63+0.08¢

n=6, Xts; *P<0.05, 5OSHAHLL; "P<0.05, 5 Suf-LAAHLL; “P<0.05, 5Suf-MZLAHLL; ©P<0.05, 5 Suf-HAAHLL .
n=6, Xts; *P<0.05 compared with OS group; “P<0.05 compared with Suf-L group; “P<0.05 compared with Suf-M group; “P<0.05 compared with
Suf-H group.
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[#9 Western blott&l143B4HAIMAPK/ERK{E S8 X EQFIET L
Fig.9 Expression changes of MAPK/ERK signaling pathway-related proteins in 143B cells detected by Western blot

%<6 143B#AfEp-MEK1/2/MEK1/2. p-ERK1/2/ERK1/2FiAEL SR
Table 6 Comparison of p-MEK1/2/MEK1/2 and p-ERK1/2/ERK1/2 expression in 143B cells

iR
p-MEK1/2/MEK1/2 p-ERK1/2/ERK1/2
Groups
OS group 0.89+0.09 0.92+0.11
Suf-L group 0.73+0.08* 0.79+0.09*
Suf-M group 0.58+0.06*" 0.61+0.07**
Suf-H group 0.3540.05*" 0.43+0.06%"
Suf-H + ISO group 0.67+0.07¢ 0.75+0.09¢

n=6, ¥+s; *P<0.05, SOSAAML; *P<0.05, 5 Suf-LAAMLL; “P<0.05, 55 Suf-MZH M LL; ©P<0.05, 5Suf-HAHMLE.
n=6, X+s; *P<0.05 compared with OS group; “P<0.05 compared with Suf-L group; “P<0.05 compared with Suf-M group; “P<0.05 compared with
Suf-H group.

SO I B i = AN I a1 D 1 = A 8 S AT . ARG R ER, B A
RAE, 5 FAMPI T, ML EEE. ZHAO A FE Sufhb 3 143 B2 A, AP vs 77 LR 3 R &
S U TR I, Suf 5 7] B AR P H i I 59 40 M o #, PE7RSuf¥t 143BAM R A A 1EH . Kie7/E A4
VENIB R 20 - i) N e o U 7 J S R AR RO B L, SR VRN AR 4 B E 1
Yt B, Sufnl i 25 ) B S0 40 M R A AT N, fabr. ARG R TR, @it Sufib 5, 143B4H



3178 CWER

. . . ——
9 1 2 3 o 8 i 8 (cJSessm (e o }ﬁ""

- PO ®ee
Suf group a e Q e ' .

E10 BEBAEIE

Fig.10 Gross appearance of the transplanted tumor
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Fig.11 Curve of transplanted tumor volume change

p-MEKI2 - 45 kDa
——

R
MEK1/2 G 45 kDa

— —

p-ERK1/2 -—— o 42/44 kDa
— —

ERK1/2 comamus  mmei 42/44 kDa

GAPDH WD @ 37(D:

[E12 Western bloti& U3 1E/EMAPK/ERK(E S BEHXERRALN
Fig.12 Expression changes of MAPK/ERK signaling pathway-related proteins in transplanted tumors detected by Western blot
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Table 7 Comparison of p-MEK1/2/MEK1/2 and p-ERK1/2/ERK1/2 expression in transplanted tumors

Hi

o M p-MEK1/2/MEK1/2 p-ERK1/2/ERK1/2
roups

NC group 0.91£0.13 0.86+0.09

Suf group 0.56+0.06* 0.41£0.05*

n=6, xts; *P<0.05, 5NCZHLL .
n=6, X£s; *P<0.05 compared with NC group.
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=8 FZRBERPBEEATR,

RELLR

Table 8 Comparison of transplanted tumor volume and mass in nude mice of each group

ZH 5 AR AR /mm? JRR/g
Groups Volume /mm? Mass /g
NC group 819.65+72.56 0.69+0.08
Suf group 509.51£31.72* 0.35+0.04*
n=6, Xts; *P<0.05, SNCZHAHLL .
n=6, X+s; *P<0.05 compared with NC group.
oS group Suf-L group
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Fig.13 Immunohistochemical detection of Ki67 expression in tumor tissues
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Fig.14 Immunohistochemical detection of VEGF expression in tumor tissues
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Fig.15 Immunohistochemical detection of Bax expression in tumor tissues
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Table 9 Comparison of Ki67, Bax and VEGF expression in tumor tissues of each group

415 Ki67FH1E2/% BaxFHE#/% VEGFHPE#/%
Groups Ki67 positive rate /% Bax positive rate /% VEGF positive rate /%
NC group 15.24+2.62 4.38+0.57 18.96+3.15

Suf group 5.69+0.86* 13.95+1.53* 6.87+£0.91*

n=6, ¥ts; *P<0.05, SNCALAH L »

n=6, ¥£s; *P<0.05 compared with NC group.
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EDUPHEZHMIZ . TeFE B L. Ki678H FRIAR D,
552 2 2 OIE Fe 4 b 143 BN IR &85 24 ib 3
J5 Ki6 7RIS R — L, $27R Suffig B 4H] OS2
Mo3E%E . VEGEFE B A8 s 2 A B A2 v 2 A U
YEM . Vimentind& B /K- 72 b J [a) 5 % A0 1 B
Bk, EE R IRZBHS D RIEREE/EH P, K
WL R EoR, Sutkb3 5, 143BANUfZ 28 4. iE
#ZE LI VEGF. Vimentinds AR IE/KTEK, 5
HINBE 7L 45 3 143BA e & 2541 5 VEGF
Vimentin® [ R IAB 0 —3, $ER Suffig 53 OS4H
MT R IR 22 20, Survivin@2FET-HMIHIEE, 35
BRI RS R EERE . AL R RN, @it Sufikk
H, 143BAHMI I T3 . BaxRKIAK AN, Survivingk
KT B, 5XIESE I T 45 SR 143B4H U 20 24
Y111 J5 Bax Surviving ik A8 —25, $&7~ Sufli #
PRIt OSHUMIFE T o 1KLL 5T &5 F 15 B Suffe % 4111
143BAH ML AP 547 9, AR5 T B R B

MAPK{E 5 % F 18 B8 AF 9 4 f N A5 B AL i
(OB AL, 8 i I8 2 A= R0 e o 4y i O B A A
1231, SONGHE Ui 7 L, #Ifi] MAPK/ERKAE 5
PO, BRI m A ISR AR 2R
LIZEPIE 50 2 B, 0 MAPK/ERKAE 5@ %, Aetg(
B p-MEK/MEK.. p-ERK/ERK BN, #7555 b Rz [a]
R, (R IR AR 28 . AT TR R
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ERK 1/2/ERK 1/2 ELAA A%, #E0l MAPK/ERK/E 5 i
FETTRES 5 Suffiif] OSXEMEA Y AT NidFE. HE—
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