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Abstract Background and Aims: Pancreatic cancer is a digestive system tumor with high degree of malignancy.
Early metastasis is the main cause for death of pancreatic cancer patients. Sinomenine is an alkaloid

extracted from the dried cane of rattan, which has the pharmacological effects such as analgesic, anti-

EEWE: WHEAHFTRAR RS RITIE (19C0244)

Wi HEEA: 2021-10-22; f&ITHEA: 2022-02-23,

EE® N BRAR, WIEBOBARF=Re B, 32 A 2540 e Iy 1 iR 5E
BEES: B4, Email: ljchen801@163.com

© WA F [ H3E A FH 4 E BT http://www.zpwz.net
359


mailto:E-mail:ljchen801@163.com

360

O AR 531 %

Key words

inflammatory and immunosuppressive properties. Studies have found that the NF-kB signaling pathway
is closely related to the metastasis of pancreatic cancer, and sinomenine can inhibit the activation of the
NF-«B signaling pathway. Therefore, this study was designated to investigate the inhibitory effect of
sinomenine on the migration and invasion of pancreatic cancer cells and its association with the NF-«xB
signaling pathway.

Methods: The pancreatic cancer Capan-1 cells were treated with different concentrations of sinomenine
(400, 800, and 1 600 mg/L), with untreated Capan-1 cells as control, and then, the changes in migration
and invasion abilities were detected by scratch healing assay and Transwell assay, and the expressions of
NF- «B protein as well as intercellular adhesion molecule-1 (ICAM-1) and vascular cell adhesion
molecule 1 (VCAM-1) were determined by Western blot. After that, the influences of the NF-«B
signaling pathway agonist TNF-a (20 mg/L) on the actions exerted by sinomenine (1 600 mg/L) were
observed.

Results: In Capan-1 cells after treatment with each concentration of sinomenine compared with control
Capan-1 cells, the migration and invasion abilities were all decreased, and the nuclear translocation of
NF-«B pancreatic cancer was subdued (cytoplasmic NF-«B increased and nuclear NF-kB decreased),
and the expressions of ICAM-1 and VCAM-1 were down-regulated, all of which presented a certain
concentration-dependent pattern (P<0.05 or P<0.01). The effects exerted by TNF-a were totally opposite
to those of sinomenine on Capan-1 cells, and the effects of inhibiting migration and invasion as well as
down-regulating adhesion molecule expressions exerted by sinomenine on Capan-1 cells were partially
reversed by simultaneous addition of TNF-a (P<0.05 or P<0.01).

Conclusion: Sinomenine can inhibit the migration and invasion of pancreatic cancer cells, and the
mechanism may be associated with its suppressing the activation of NF-«B signaling pathway, and
thereby down-regulating the expressions of downstream adhesion molecules. Sinomenine is probably a
potential therapeutic drug for pancreatic cancer.

Pancreatic Neoplasms; Sinomenine; Neoplasm Invasiveness; NF-kB; Cell Adhesion Molecules
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Figure 1 Influence of sinomenine on migration rate of pancreatic cancer Capan-1 cells
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Figure 2 Influence of sinomenine on migration number of pancreatic cancer Capan-1 cells

2.2 EREEXIEIREE Capan-1 AEEZHIZNT

& H] Transwell 52 56 A6 10 AN [7] ¥ B2 55 76 B 1 ]
Capan-1 4l jfl J5 12 28 4 il %, 4R W, WEE 24 h
o, NPRRZH SR b VR R A R AL B A =

ZAE M (211+17) . (168+11) . (139«
14), (118+12) 4>, SXFHRAI e, 31k E 5 B
B Ak B2 1Y) 42 2% A0 LA 2 B B s (P<0.05 B P<
0.01) (1#3),

P<0.01

2501 T P<0.05

200t
<_

& 150
TR (mg/1.) =

400 800 160 ﬁ 100}
At o i

50

X R 400 800 1 600
T JHE s (mg/L)

E3 B EAREE Capan-1 HAEZE KM

e

Figure 3 Influence of sinomenine on invasion ability of pancreatic cancer Capan-1 cells
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Figure 4 Influence of sinomenine on NF-kB signaling pathway in pancreatic cancer Capan-1 cells
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Figure 5 Influence of sinomenine on expressions of ICAM-1 and VCAM-1 in pancreatic cancer Capan-1 cells
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Figure 6 Migration rate inhibitory action of sinomenine on Capan-1 cells reversed by TNF-a
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Figure 7 Migration number inhibitory action of sinomenine on Capan-1 cells reversed by TNF-a
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Figure 8 Invasion inhibitory action of sinomenine on Capan-1 cells reversed by TNF-a
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Figure 9 Effects of sinomenine down-regulating ICAM-1 and VCAM-1 expressions in Capan-1 cells reversed by TNF-a

3 it &

AR 5T K BT e 638 Ao P ] NF-« B 5 5 38 %
1% R 8 ICAM-1. VCAM-1 35, 90 i B R
Capan-1 40 }g i B A1 4= 28 . 18 o QIR & & 52 560 Al

Transwell 52 55 15 56 % B0 1 O 410 1) JB& iR 88 Capan-1
4 JfL 3 F5 A 42 5% . 38 & Western blot 55 5 & B HE

B AU 1) JBR AR 958 Capan-1 41 il NF-« B 15 5 il B 3005
TP ICAM-1, VCAM-1£ik. A T Wi NF-xB 15 5
KRBT T OO AR JE Capan-1 41 L 19 1
F, R FH NF-kB {5 538 B80S 71 TNF-o T, 45
F W] TNF-o AT L) 305 6 75 1 00T JB IR 9 Capan-1 24 Jfd
ER MR ZAMHER, AT ICAM-1, VCAM-1
FIRM T REMER . B, 2EH T 6 o 5
il NF-x B {5 538 % F 8 ICAM-1. VCAM-1 ik, 7
Hi JBE 98 Capan-1 20 i 3T 5% 112 22

AL UE I, e E A BUR . 4T
2. RIEIIE] . BER . PO ROR M R G2 B
ERM, HAlC A EH B . S HEMER .
A TR T R R AT N L OE T KR T R S i R
HF UG IR , 7836 I7 28 KO P 56 1 R 45 45 Fh XU
DA R o0 B 2R UM B 4 1 7 3" Gao M R B
T B ] LA 38 1F 94 5 miR-29/PDCD-4 bt 5k 4170 11 L 98
MDA-MB-231 4 il () 38 58 . iR MR 78 . Xu K
PR T T B3 ) B AIG miR-23a 2 34 410 3 1 27 i s P3 48
Jusass . R AIRTE . Zhao 25 B 75 7 e 1 ik
/b Smad F& [ 77 A= D 4% EMT #1101 5 3% B 44 B s 4
JifLGE B R AR 58 o Li 4810 R BT T B AE L 7 A

A9 5 2038 2o 1 4 SR e 3 IR MCM2 Fil Wt/ B -catenin {5

5 38 5 R 0 ) DN £ R 40 S IGROVL FT HeyAS8 55 %% .

© MR A o [ 8 S F 2 E P H

AT 5% 2% B 75 T Wl 2ok 7 ) NF-w B {5 5 3 3% 30E
TP ICAM-1, VCAM-1 ik, 30 il B I 9 40 i 35 7%
ﬁ&uoitﬁ%%%% Bl LA e ok 9 0

R 38 L 22 3 48 0 o R A0 M RS R AR R, 2
éﬁ@T%hW@E%o

NF- kB J& — Ff B AZ A 9 v T 32 A7 A 16 40 i A%
sk, S5 RE N T W, TE
) NF-«B 68 5 £ Fh 40 i B 7 56 R 9 03 o 7 ok 3 i
T IX NF-wkB &5 & 0 s R85 B4 6, IR 45 HL 3 S fn
Tk, LR EM . wE. Ar . A
T2 BRUPE N BRI SAE SN S5 s A BE A AR NF-kB
fEompSMBEerERPEEREZENEM,
Jain ZEUS5 PR FH Bg 2288 ( lipopolysaccharide, LPS )
PTG NF-kB {5 5 %5, 7T DUAE F A0 510 i 96 40
R, Geng %3 B % H RNF183 #1f NF-«B {5 5
ﬁ%F A UL % 2 T g Ak R P TL-8 1 e Sk
HE T A2 2F K W 9 40 L 55 B, Sun 28PN R 10 ) NF-
w B A7 5 3 [ SR AT L 2L AR A i e RS, LA
il 5 985 EMT 4 5¢, He 5P & 3L > NF-kB {55
O T AP B A e, RS T
SR 4 )8 5 A i MMP-2 . MMP-7, MMP-9 & % . A
5T J BN NF-kB {5538 B 0E 7T 2L R 8 ICAM-1
VCAM-1 %3k, mﬂ%%ﬁ%%%@otﬁ%ﬂ%
B NF-«B 5 5l ol LGE S M Z /T EE
FEIR T MR R RS, SR PO IR T I — I AE Y
P

T e B AT LU ] NF-« B {5 %5 30 BT . Yao
ELE I SERE 3T IRV E(IE DN B2 e ]
NF-kB #3235, W RAEI N, Shen &R W]
B3 1 10 7 R TR MG-63 4 ifd NF-k B {5 5 8%,

http://www.zpwz.net



366 W E AR A

%31 &

PE T LB B OGN B I 9 SRE )V, Xiong SF PO 5
S P THE B AT LA SE o 0 ) 45 1 2 NF-« B {5 50l
BB, WS R RE, R SRS
9o M E A B 5T 1 6 & B0 F kB T DA B0 i NF-w B
15 530 O L I [ B 9 o e M g 4 S RS 4
Z& . TR TNF-o 3075 NF-x B {5 538 B 5, Al LA
o T R RO JRE U g 40 L RS AR 22 A A
TNF- o & — F B A 72 A= 9 2% D) 6E A 48 i [
T, 2 5HURZ FloA BURG BEE AR D 1 08 TNF-«
1) 2R 35 32 NF-k B A5 538 % A 9415, 78 TNF-o 1 2 ]
Ja 31 XA NF-xB 25 G &, NF-kB iF A 40 fd#%
J&, ALY TNF-a K E 3 7455, e idE TNF-o (1)
ik, Bl R, [FE TNF-o 215 5 NF-kB
WA EEMEEF . & INF-a WERT, T
0 5T N Y NF-xB 23 5 # &5 11 (inhibitory protein
of NF-xB, IkB) MR8, M NF-«B 8 B
Wk, BB SR 4 NF-w B i BT DA 40 T E A2
WA, SCFE— 25 i B TNF- o 25 40 B DR 7 19 43 0%
25 RN, [FEGE S ERRER, #—2%
% NF-kB, 5RO, A SR KR A O .
BELHT NF-k B {5 53 1% )5 1l L) 3% 30 ) TNF-« fIF A 5
B9 E P, B, TNF-a FI NF-k B 3% 1 B
i, AHE 2y, R RS 5 P X 2 BRI R
R o
B B 2 A0 A 9 E N 3k AR v BT R Y
— XMW EAD T, B4 ICAM-1, VCAM-1 5§
ICAM-1J& AR 32 4345 B — Folv 248 B 1) 285 B 29
Tl LA 5 40 6 R A0 B A B A S S AN i Y &5
A RBE VCAM-1 )32 635 F O eF e 40 e . 7%
b R anie . BRI SEaERn, 258
WRAE SN . MM MAL k. EE . RN
ML) JCAM-1 FI VCAM-1 764 S I Ieg 14 55 7 Fl i
ZHREEEMEM, AHROETICAM-1# S5
L7 R e S BE 45 G, P R 200 i 22 1) 1 285 B )
REAR, AR 87 40 5 1L 7 PN B2 4 B & A 7 O
] ML A0 B, A R A IR 0 IR 2B R RS
A W5 & B VCAM-1 3 i 5 VLA-4 Ml 7454,
AR 32 i 3 200 B 5 P R 4 i 280 R DA T 3 5 e e 4 i
M 8% o A9 & R FH 75 T B30 ) NF- B {5 5
WG S, AT LR ICAM-1. VCAM-1 %35, M
T 417 ) R s 0 ML 7 %, 4R T B TT i A i o
% NF-kB/ICAM-1, VCAM-1 38 %, 358 i 40 i 5
21 0l T T A L B e ) RS 2 O

© WA )3 of [ FF I F A EPTA

V0] P4 286 BRF DAL T 20 i 8 4 L 14 e R

Zi L RTIR, RWIET & BT B N E 1T R 2 NF-kB
{5 5 1 8% T 4 ICAM-1, VCAM-1 % 35 40 61 i JR 9
Capan-1 2 il iE #8 A4 28, b I o (R R 97 $R 31—
PV TE A 25, FF N NF-«B 15 53 B 5 1 1735
R L 1) B PR AR L, R T SR R L ok e AL o 4
BETOR R R . BT RS —Fhrh R 2, SRR
Iz ks AR . wRIEM D, B EA R
TFR RS, HAWE ST HOHEAT T 40 M ST 56 1 R 2
Ty sc i, 7 e BB SR 7 40 il JBE R 468 Capa-1 20 Jifd
A, R A A At J R g A0 R o R B, BR T
i NF- kB {5 5 30 300 1 [5R  46 40 i 3T 7% R 2%
Ah, R AR, TP

FLA A FAAEH 3 5 R A A B0
5 %308

(1] 3RMA, 220K, 28, &5 . JET 10T miRNA k50 14 g e 12

W Dk A R ). o R AR A, 2021, 30(2):211-218. doi:
10.7659/j.issn.1005-6947.2021.02.010.
Zhang F, Li ZD, Peng Y, et al. Construction of decision tree for
diagnosis of pancreatic cancer based on serum miRNA expression
data[J]. Chinese Journal of General Surgery, 2021, 30(2):211-218.
doi:10.7659/j.issn.1005-6947.2021.02.010.

[2] JARAL BRI, PMELE, 55 RS SOEAR RS Pl 5 HUS

RARM RGN Meta 5387[J]. o EREE MR, 2020, 29(9):
1076-1083. doi:10.7659/1.issn.1005-6947.2020.09.007.
Zhou FQ, Chen S, Sun HY, et al. Prognostic value of the systemic
immune-inflammation index in patients with pancreatic cancer: a
systematic review and Meta-analysis[J]. Chinese Journal of
General Surgery, 2020, 29(9):1076-1083. doi:10.7659/j.issn. 1005~
6947.2020.09.007.

[3] Gupta R, Amanam I, Chunmg V. Current and future therapies for
advanced pancreatic cancer[J]. J Surg Oncol, 2017, 116(1):25-34.
doi: 10.1002/js0.24623.

[4] TRV, INE AR, A, A plas ABEED S IR B R T a8 )
B ARG I IR 18O 5 22 Ak LU D). [ AR A s,
2020, 29(3):268-275. doi:10.7659/j.issn.1005-6947.2020.03.003.
Tu GP, Sun JC, Nie WP, et al. Comparison of efficacy and safety of
robotic-assisted versus laparoscopic pancreaticoduodenectomy for
pancreatic cancer[J]. Chinese Journal of General Surgery, 2020, 29
(3):268-275. doi:10.7659/1.issn.1005-6947.2020.03.003.

[5] Grasso C, Jansen G, Giovannetti E. Drug resistance in pancreatic

cancer: Impact of altered energy metabolism[J]. Crit Rev Oncol

http://www.zpwz.net


http://dx.doi.org/10.7659/j.issn.1005-6947.2021.02.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2021.02.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2021.02.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.09.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.09.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.09.007
http://dx.doi.org/10.1002/jso.24623
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.03.003
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.03.003

55 3 10 R E FRRITH R E A IR R R E S NFBEFRAKN XA 367
Hematol, 2017, 114: 139-152. doi: 10.1016/. migration, invasion and promotes apoptosis of prostate cancer cells

critrevonc.2017.03.026.

[6] “RZEicE, (HAE R . B AOH A D57 (0] vh [ i SRR A,
2020, 29(3):260-267. doi:10.7659/j.issn. 1005-6947.2020.03.002.
Zou CF, Fu DL. Neoadjuvant therapy for pancreatic carcinomalJ].
Chinese Journal of General Surgery, 2020, 29(3): 260-267. doi:
10.7659/j.issn.1005-6947.2020.03.002.

(7] XU, A58, VRN . 77 XUBR AL W v 0 1 e o B 24 B I 5E

PEJED). 3L T EE 2R A, 2016, 43(8):1765-1769. doi:10.13192/).
issn.1000-1719.2016.08.069.
Liu WW, Zhu Y, Wang Y. Advance on Active Ingredients and
Pharmacological Effects of Caulis Sinomenii Alkaloi[J]. Liaoning
Journal of Traditional Chinese Medicine, 2016, 43(8): 1765-1769.
doi:10.13192/1.issn.1000-1719.2016.08.069.

[8] Jiang S, Gao Y, Hou W, et al. Sinomenine inhibits A549 human
lung cancer cell invasion by mediating the STAT3 signaling
pathway[J]. Oncol Lett, 2016, 12(2): 1380-1386. doi: 10.3892/
01.2016.4768.

[91 Li X, Li P, Liu C, et al. Sinomenine hydrochloride inhibits breast
cancer metastasis by attenuating inflammation-related epithelial-
mesenchymal transition and cancer stemness[J]. Oncotarget, 2017,
8(8):13560-13574. doi: 10.18632/oncotarget.14593.

[10] BRAREL, A2 75 RIO A 98 MGC803 A1 MU 58 i il VE H]

K AL WF 5 (3] v [ 25 01, 2019, 22(1): 65-68. doi: 10.3969/5.
issn.1008-049X.2019.01.016.
Chen WY, Qin CH. Study on Inhibitory Effect of Sinomenine on
Proliferation of Human Gastric Cancer MGC-803 Cells and its
Mechanism[J]. China Pharmacist, 2019, 22(1):65-68. doi: 10.3969/
j.issn.1008-049X.2019.01.016.

1 MEERR, SR, PV, S5 RGO REL I e B B AR
O VR F D). v 38 AR RK, 2014, 23(8):1077-1081. doi:

10.7659/j.issn.1005-6947.2014.08.013.
Shang XY, Wu G, Sun SZ, et al. Protective effect of sinomenine
against renal damage caused by obstructive jaundice in rats[J].
Chinese Journal of General Surgery, 2014, 23(8): 1077-1081. doi:
10.7659/j.issn.1005-6947.2014.08.013.

[12] JE2R, Ao, i, 45 Sl A2 SO I 5E 24 i vh 35 T
TR T]. AR TR BE 27, 2010, 37(15):2883-2884.

Lu C, Zeng HJ, Yang R, et al. Determination of sinomenine in drug
by flow-injection chemiluminescence [J]. Modern Preventive
Medicine, 2010, 37(15):2883-2884.

[13] Gao G, Liang X, Ma W. Sinomenine restrains breast cancer cells
proliferation, migration and invasion via modulation of miR-29/
PDCD-4 axis[J]. Artif Cells Nanomed Biotechnol, 2019, 47(1):
3839-3846. doi: 10.1080/21691401.2019.1666861.

[14] Xu F, Li Q, Wang Z, et al. Sinomenine inhibits proliferation,

by regulation of miR-23a[J]. Biomed Pharmacother, 2019, 112:
108592. doi: 10.1016/j.biopha.2019.01.053.

[15] Zhao B, Liu L, Mao J, et al. Sinomenine hydrochloride attenuates
the proliferation, migration, invasiveness, angiogenesis and
epithelial-mesenchymal transition of clear-cell renal cell carcinoma
cells via targeting Smad, in vitro[J]. Biomed Pharmacother, 2017,
96:1036-1044. doi: 10.1016/j.biopha.2017.11.123.

[16] Li H, Lin Z, Bai Y, et al. Sinomenine inhibits ovarian cancer cell
growth and metastasis by mediating the Wnt/p-catenin pathway via
targeting MCM2[J]. RSC Adv, 2017, 7:50017-50026.

[17] Mitchell JP, Carmody RJ. NF-kB and the Transcriptional Control of
Inflammation[J]. Int Rev Cell Mol Biol, 2018, 335: 41-84. doi:
10.1016/bs.ircmb.2017.07.007.

[18] Jain S, Dash P, Minz AP, et al. Lipopolysaccharide (LPS) enhances
prostate cancer metastasis potentially through NF- kB activation
and recurrent dexamethasone administration fails to suppress it in
vivo[J]. Prostate, 2019, 79(2):168-182. doi:10.1002/pros.23722.

[19] Geng R, Tan X, Wu J, et al. RNF183 promotes proliferation and
metastasis of colorectal cancer cells via activation of NF-«B-IL-8
axis[J]. Cell Death Dis, 2017, 8(8): €2994. doi: 10.1038/
cddis.2017.400.

[20] Sun X, Chang X, Wang Y, et al. Oroxylin A Suppresses the Cell
Proliferation, Migration, and EMT via NF-B Signaling Pathway in
Human Breast Cancer Cells[J]. Biomed Res Int, 2019, 2019:
9241769. doi: 10.1155/2019/9241769.

[21] He Y, Cao X, Kong Y, et al. Apoptosis-promoting and migration-
suppressing effect of alantolactone on gastric cancer cell lines BGC-
823 and SGC-7901 via regulating p38MAPK and NF- kB
pathways[J]. Hum Exp Toxicol, 2019, 38(10): 1132-1144. doi:
10.1177/0960327119855128.

[22] Yao RB, Zhao ZM, Zhao LJ, et al. Sinomenine inhibits the
inflammatory responses of human fibroblast-like synoviocytes via
the TLR4/MyD88/NF- kB signaling pathway in rheumatoid
arthritis[J]. Pharmazie, 2017, 72(6): 355-360. doi: 10.1691/
ph.2017.6946.

[23] Shen J, Yao R, Jing M, et al. Sinomenine regulates inflammatory
response and oxidative stress via nuclear factor kappa B (NF-kB)
and NF-E2-Related factor 2 (Nrf2) signaling pathways in ankle
fractures in Children[J]. Med Sci Monit, 2018, 24:6649-6655. doi:
10.12659/MSM.910740.

[24] Xiong H, Tian L, Zhao Z, et al. The sinomenine enteric-coated
microspheres suppressed the TLR/NF-«B signaling in DSS-induced
experimental colitis[J]. Int Immunopharmacol, 2017, 50:251-262.
doi: 10.1016/j.intimp.2017.06.033.

[25] Z=5EBK, ARG, WIS, % TNF-o X 6 A AT 4E 4N P3 11/

http://www.zpwz.net


http://dx.doi.org/10.1016/j.critrevonc.2017.03.026
http://dx.doi.org/10.1016/j.critrevonc.2017.03.026
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.03.002
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.03.002
http://dx.doi.org/10.7659/j.issn.1005-6947.2020.03.002
http://dx.doi.org/10.13192/j.issn.1000-1719.2016.08.069
http://dx.doi.org/10.13192/j.issn.1000-1719.2016.08.069
http://dx.doi.org/10.13192/j.issn.1000-1719.2016.08.069
http://dx.doi.org/10.3892/ol.2016.4768
http://dx.doi.org/10.3892/ol.2016.4768
http://dx.doi.org/10.18632/oncotarget.14593
http://dx.doi.org/10.3969/j.issn.1008-049X.2019.01.016
http://dx.doi.org/10.3969/j.issn.1008-049X.2019.01.016
http://dx.doi.org/10.3969/j.issn.1008-049X.2019.01.016
http://dx.doi.org/10.3969/j.issn.1008-049X.2019.01.016
http://dx.doi.org/10.7659/j.issn.1005-6947.2014.08.013
http://dx.doi.org/10.7659/j.issn.1005-6947.2014.08.013
http://dx.doi.org/10.7659/j.issn.1005-6947.2014.08.013
http://dx.doi.org/10.7659/j.issn.1005-6947.2014.08.013
http://dx.doi.org/10.1080/21691401.2019.1666861
http://dx.doi.org/10.1016/j.biopha.2019.01.053
http://dx.doi.org/10.1016/j.biopha.2017.11.123
http://dx.doi.org/10.1016/bs.ircmb.2017.07.007
http://dx.doi.org/10.1016/bs.ircmb.2017.07.007
http://dx.doi.org/10.1002/pros.23722
http://dx.doi.org/10.1038/cddis.2017.400
http://dx.doi.org/10.1038/cddis.2017.400
http://dx.doi.org/10.1155/2019/9241769
http://dx.doi.org/10.1177/0960327119855128
http://dx.doi.org/10.1177/0960327119855128
http://dx.doi.org/10.1691/ph.2017.6946
http://dx.doi.org/10.1691/ph.2017.6946
http://dx.doi.org/10.12659/MSM.910740
http://dx.doi.org/10.12659/MSM.910740
http://dx.doi.org/10.1016/j.intimp.2017.06.033

368 W E AR A

%31 &

TGF-B 1/c-SMA 3 8 14 52 1) S )1 725 W8 )~ S50 FH [T, v el 5
A BE 4% 3, 2017, 26(2): 172-178. doi: 10.3978/j. issn. 1005-
6947.2017.02.007.

Li KY, Shi CX, Tang KL, et al. Influence of TNF-a on activity of
P311/TGF- Bl/a -SMA signaling pathway in rabbit bile duct
fibroblasts and the interventional effect of tetramethylpyrazine[J].
Chinese Journal of General Surgery, 2017, 26(2): 172-178. doi:
10.3978/j.issn.1005-6947.2017.02.007.

[26] Balzano T, Arenas YM, Dadsetan S, et al. Sustained
hyperammonemia induces TNF-a IN Purkinje neurons by
activating the TNFR1-NF- kB pathway[J]. J Neuroinflammation,
2020, 17(1):70. doi: 10.1186/s12974-020-01746~z.

[27] Montfort A, Dufau C, Colacios C, et al. Anti-TNF, a magic bullet in
cancer immunotherapy? [J]. J Immunother Cancer, 2019, 7(1):303.
doi: 10.1186/540425-019-0802~y.

[28] Bui TM, Wiesolek HL, Sumagin R. ICAM-1: A master regulator of
cellular responses in inflammation, injury resolution, and
tumorigenesis[J]. J Leukoc Biol, 2020, 108(3): 787-799. doi:
10.1002/JLB.2MR0220-549R.

[29] Kong DH, Kim YK, Kim MR, et al. Emerging Roles of Vascular
Cell Adhesion Molecule-1 (VCAM-1) in Immunological Disorders
and Cancer[J]. Int J Mol Sci, 2018, 19(4): 1057. doi: 10.3390/

AF2022 FXRAER A B RHE

AT 2022 FXHERABFLZHWT, WG

SF1H FTAERPREEA S I RET 5
28 REEMEEMSIRATR %88l
oM FRERAPEBEM SRR R
F4H BhIMEER SRR 104
$£58 HFRRMEERMSIRKRFR 114
E6H ENMERERMSIRAKTR E1289

ijms19041057.

[30] Reina M, Espel E. Role of LFA-1 and ICAM-1 in Cancer[J].
Cancers (Basel), 2017, 9(11):153. doi: 10.3390/cancers9110153.

[31] 28/ %2, ZE [ H, 145 K. VCAM-15 VLA-4 M A5 i 5%
ZIBFIEHE D). FEatiEE 22 SRR, 2019, 39(11):1639-1643.
Li SJ, Li CR, Feng RF. Advances in research on the relationship
between VCAM-1 and VLA-4 interactions and tumors[J]. Basic &
Clinical Medicine, 2019, 39(11):1639-1643.

[32] AL, SREIT, L, 55 . 75 WUBE 75 1HE 00K HCAR G0 B o 0t
JE[]. E 2y 2RE, 2021, 56(2):85-93.
Wang X, Zhang ZY, Qiu P, et al. Research Progress on Caulis
Sinomenii, Sinomenine and Related Preparations[J]. Chinese

Pharmaceutical Journal, 2021, 56(2):85-93.
(A sptt  RE)

35| AN Mg, BT, 52, 45 T RO i F R 40 T
T AR I F 5 NF-kB {5 5 1 #% A9 5C Z2 [1]. o [ 3% i AR s,
2022, 31(3):359-368. doi: 10.7659/j.issn.1005-6947.2022.03.009

Cite this article as: Chen WY, Hong LZ, Peng J, et al. Sinomenine in-
hibiting migration and invasion of pancreatic cancer cells and its asso-
ciation with NF-kB signaling pathway[J]. Chin J Gen Surg, 2022, 31
(3):359-368. doi: 10.7659/j.issn.1005-6947.2022.03.009

ST7H  FFRESMIEAR S SRIR AR

RBE MR R 5 LR AT 3

FoH BRBRSMEIGIR S SRIEFA R

B RlIG R S SRH R

FLAR . AR BRIMRHIR PR 5 SRR R 52
MmE SRR S SRR 5

http://www.zpwz.net


http://dx.doi.org/10.3978/j.issn.1005-6947.2017.02.007
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.02.007
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.02.007
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.02.007
http://dx.doi.org/10.1186/s12974-020-01746-z
http://dx.doi.org/10.1186/s40425-019-0802-y
http://dx.doi.org/10.1002/JLB.2MR0220-549R
http://dx.doi.org/10.1002/JLB.2MR0220-549R
http://dx.doi.org/10.3390/ijms19041057
http://dx.doi.org/10.3390/ijms19041057
http://dx.doi.org/10.3390/cancers9110153
https://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.009
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.009

	1     材料与方法
	1.1 实验材料
	1.2 实验方法
	1.3 统计学处理

	2     结　果
	2.1 青藤碱对胰腺癌Capan-1细胞迁移的影响
	2.2 青藤碱对胰腺癌Capan-1细胞侵袭的影响
	2.3 青藤碱对胰腺癌Capan-1细胞NF-κB信号通路的影响
	2.4 青藤碱对胰腺癌Capan-1细胞ICAM-1、VCAM-1表达的影响
	2.5 TNF-α逆转青藤碱对胰腺癌Capan-1细胞迁移的抑制作用
	2.6 TNF-α逆转青藤碱对胰腺癌Capan-1细胞侵袭的抑制作用
	2.7 TNF-α逆转青藤碱对胰腺癌Capan-1细胞ICAM-1、VCAM-1表达的下调作用

	3     讨　论

