Med J Chin PLA, Vol. 46, No. 8, August, 2021 763

w5

ERE 255 N e 40 iR = 2212 75 B9 25 W B AL i

<

RE, ERF, WA, Foe

Wi BRI R Bl ANEL , RS 4750005 TR R2EAE—MHE E A IGEL, WRFFE 475001

(HE] BHH TR 20 (BRPS) XA 40 (2 221 8% 1952 i KL T AL . ik TR B Y
BRPS(12.5. 25, 50. 100, 200 pg/L) T/ Hep G240, itk Gl /E W . BB E R BIAnM, FEbL 5 R X
MEZH R EAL R | BB S ) - 1o (HIF-10) 21 (% 4L LV-HIF-1a) . HIF-1a-NCZH (4 YL LV-HIF-1a-NC) . BRPSZH (A
50 ug/L BRPS), BRPS+HIF-1af] ($4J«LV-HIF-1a, HIASO wg/L BRPS), K Hoechst332584x (M WAL AT J 40 Mg U4 12175
B, 0 A M ARG I A0 I R T, R SIS T AR AN MR RS BB ST, Transwel IS 56 4G I i 40 (R 28 6E 77
Western blotting il [ 48 Jf HH HIF- 1« LA K [ - BT AL (EMT) AR S ME- S B 1 L B Y RIAAKT, &R
PEHUBRPSHE [ 50 g/ LIEATSEYS . Hoechst33258 L A2 7R, X R AIHIF-1a-NC ¥ 9655, HIE-1a41H5 (0
LTS, BRPSAWE (AT E®R, BRPS+HIF-1ad 5 (58 L BRPSAIH TS o % IRAH (NI 1258 3.89% + 1.25%,
VIR RIS 2. 63.35% +3.35%, ZEMEANAEL: (122.60 +3.29) M H#, HIE-1oaHANMIIH T3 (1.67% + 0.86% ) (%, KR
AIE R (87.48% + 3.92%) 5, FFEARANMIEL[(208.60 + 6.17) 11352, BRPSAIANMLI 1= (26.58% + 1.63% ) 5, KR AX
B (14.82% + 3.81%) KM%, ZFMEANMI%L[(68.80 + 4.25) M 108/b, 22 57 Giit2# 3 L (P<0.05); BRPS+HIF- 1o 4 g I
T-#%(12.14% + 1.05%) 5 T'HIF-1a2H, fIRTBRPSAL, WPRAIH % (32.59% 3.76%) . ZEBEAMIZL[(123.40 = 4.94) 1K T
HIF-la4l, & FBRPSAL, ZESH G- L (P<0.05). SXF R4 A, HIF-1aZlHIF-1a, JIEHE HRIEKFEFH,
E-$5 0 2R 1R /KT-FEAIL, BRPSAIHIF-1a, WP R A RIAKT AL, E-ESEE I RAK T, ZRAGITEE XL
(P<0.05); BRPS+HIF-1aZlHIF-1a, I 1R KKK THIF-1a2l, B FBRPSAL, EB-H5%HE F1R57KF & FHIF-1a
4, KTBRPSY], 2254511 X (P<0.05), it BRPSA{EUE T Hep GBI T, Mk HIT A A7, HALH
A AE 38 i R HIF- 1 MR EMT A & 4=

[REIA] HE; THREHE, EAETHF-1a; LB 278 T8

[FESES] R735.7 [XEFRERD] A [XEHE] 0577-7402(2021)08-0763-08

[DOI] 10.11855/j.issn.0577-7402.2021.08.04

Effect of Boschniakia Rossica polysaccharides on the invasion and migration of human hepatocarcinoma
cells and its mechanism
Hua Longl, Wang Chen-Yu', Yao Kun-Hou', Li Xiao—(luan2

'Department of General Surgery, Huaihe Hospital of Henan University, Kaifeng, Henan 475000, China

2Department of Laboratory Medicine, the First Affiliated Hospital of Henan University, Kaifeng, Henan 475001, China

This work was supported by the Joint Construction Project of Henan Medical Science and Technology Research Plan in 2019
(LHGJ20190529)

[Abstract] Objective To investigate the effect and potential mechanism of Boschniakia rossica polysaccharides (BRPS) on
the invasion and migration of human liver cancer cells. Methods Different concentrations of BRPS (12.5, 25, 50, 100 and 200 .g/L)
were screened on liver cancer HepG2 cells to identify the appropriate concentration. Based on culture conditions, the HepG2 cells
were named control group (no treatment), hypoxia-inducible factor-1a (HIF-1at) group (transfected with LV-HIF-1a), HIF-1a-NC
group (transfected with LV-HIF-1a-NC), BRPS group (add S0 p.g/L BRPS), and BRPS+HIF-1a group (transfected with LV-HIF-1a,
and add 50 pg/L BRPS). Hoechst33258 staining was used to evaluate cell apoptosis; flow cytometry was used to detect cell apoptosis
rate; the scratch test was used to detect cells migration ability; Transwell test was used to detect cell invasion ability; Western blotting
was used to detect HIF-1a and epithelial-mesenchymal transition (EMT) related factors E-cadherin and vimentin protein expressions
in cells. Results The ideal BRPS concentration was identified as S0 jLg/L. The results of Hoechst33258 staining showed that

the blue fluorescence of hepatocarcinoma cells was weak in control group and HIF-1a-NC group, the blue fluorescence of HIF-1a
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group was dimer than control group; the blue fluorescence of BRPS group was brighter than control group; the blue fluorescence of
BRPS+HIF-1a group was lower than that in BRPS group. In the control group, the apoptosis rate was 3.89% + 1.25%; the cell healing
rate was 63.35% =+ 3.35%; the number of transwell cells was 122.60 + 3.29. Compared with control group, HIF-1a group showed a
lower apoptosis rate (1.67% + 0.86%, P<0.05), higher cell healing rate (87.48% = 3.92%, P<0.05), and higher number of transwell cells
(208.60 + 6.17, P<0.05). On the contrary, BRPS group showed a higher apoptotic rate (26.58% + 1.63%, P<0.05), lower cell healing
rate (14.82% = 3.81%, P<0.05), and decreased number of transwell cells (68.80 = 4.25, P<0.05). Interestingly, in BRPS+HIF-1a group,
the apoptosis rate was 12.14% + 1.05%, higher than HIF-1a group but lower than BRPS group; the cell healing rate and the number of
transmembrane cells were 32.59% + 3.76% and (123.40 + 4.94) cells, respectively, both of which were lower than HIF-1a group but
higher than that in BRPS group (P<0.05). Compared with control group, in HIF-1a group, the expression levels of HIF-1a and vimentin
increased while E-cadherin decreased; however, in BRPS group, the expression levels of HIF-1a and vimentin decreased while E-cadherin
increased (P<0.0S). As expected, the expression levels of HIF-1a and vimentin in BRPS+HIF-1a group were lower than those in HIF-1a
group but higher than those in BRPS group; the expression levels of E-cadherin was higher than that in HIF-1a group but lower than that
in BRPS group (P<0.05). Conclusion BRPS can promote HepG2 cell apoptosis, inhibit cell migration and invasion. Its mechanism may

be that it can suppress EMT by regulating HIF-1c.
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Fig.3 Hoechst33258 staining results of hepatocarcinoma cells in each group ( x 100)
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Fig.7 Comparison of the expression levels of HIF-1a, E-cadherin, and vimentin in each group of hepatocarcinoma cells (n=5)
HIF-1a. S IH S T-1a; BRPS. BHZEZHE; A. Western blotting kil HIF- 1, E-45FE 1 . IR R (A FGANE0L; B. & 4IHIE-
Lo FIAIRTRIKAKT LS C. A B AR U Fah KT U8 s D A ZHBOE A FARXT FRIA KT e SXTIRZE AL, (1)P<0.05;5
SHIF-1a-NCAL#, (2)P<0.05; HHIF-1eZHHH#, (3)P<0.05; SBRPSALLLEL, (4)P<0.05.



WEE, AR TR . Jht . 228%, X
SR AR WAL IR & A B A Y F SN O AR
EEMTHIE & R ZE 22—, EMTE 98 40 i & A
HARRGIERE, Hik, BHBiEETE S MEMTR N
MBIFHCCH 5 M

BRPSELH ZF A= Wi, HARNFVEH B #E
St Jreprasltlg g BRPS ] o B 5 i S Ak BE
J3 R 40 B 27 SR A N B . A, BRPS
B EAHRAE . YaoZ L B, BRPS T i
TR I8 TR DG B F A 2 K T I T MR O AN A A TR
7o LB L B, BRPS W] A% A8 i AL,
Xof L e 3 S Ao 98 /0N B B S R SRR T . AR
F 5T R FAS [ 46 B (1 BRP S Ak B I 988 Hep G241 i
SRR, N TR B A9 BRP SIA ] 00440 9 40 i 0
Hagr, FRBHBRPSXT T 20 it HL A 1G5 40 7 .
it — PR BRPS X - Al 98 1= . 1B F8 FiR 28
B2 , ASHFSE R F Hoechst33258 4 A vk . =40
JIA . RS2 F Transwell SZ W0 HEATUGHIE, 45455 0
7N, SXFBRZH P, BRPSZH R 40 T 30 R
e, RIRAG R, RSO, R
BRPS ] fig i A Hep G2 A AL/ T, I FAA AT R A0
1RERETT

RS 2 SRR (1) B AR, R A i G B
WP B, PHIER I , BRI XA
A, TR 2 b oig 1 42 28 P A2 1) . HIF-1ae:
— PR BRAA S T2 FAHIEE SRR T, FEZ Rl b
SR ERE, MMEERK . W KRR E
B AR5 K B FE IR HIF- o5 U8 T 40
BT HRZH B D, QIR AR TR, SRR A AL
W% PRt IR HIE- 1000 2 15 9 40 L (4 3T 78 Fn
1278 . AWFFE AR F A HIE-1o)5 ff FHBRPS T HifiT
FRA M, 5 WoR, TR BRPSA D, K
RAART ., FREAMEOE 2, W5 T BRPSXT
JFF 968 4 M A A 7 L 278 BRP ST i AT 93 40 it %
. 1RZENIRE T T HE S I HIHIF- 1ok A 56,

EMT 2 | B i Je8 4 B K 75 5% 7% AR 28 6E 1 Y
FERE, bR EYE-555E kT Wk
NN 51050 0. 7 b5 A sl = vl B b g L 21 O
AEMT 0 B AR S, BASENE A T &
IR ARG R, B TR, R E AR
K I R 2 B b e AN M AR A ) T R Y, iE sh TR
RE S35, KGR 40 B Hh B - A5 26 2R (RN R TE 2R
RIFRIA, XFF TP 40 EMT i i e oA
B HIF-1a SEMTHYIAE, 2 5REEMHE
FLR Ak, RTAR UERE O BN L R A0 % R
EMT™ FER 51 I 9 40 i vh 3k %A HIF- 1] _E
WIEH RS, FREE-FSEEAFE™, A

Med J Chin PLA, Vol. 46, No. 8, August, 2021 769

9% Western blotting 5 Il 45 4 i 78, HIF-104 -9 4
M HIF-1a . P8 A R IR B0 FEZH B 5 o,
E-F5 AR IAE TIH, BRPSY Likfshn 2
MR %, MiBRPS+HIF-1an] i #BRPSXFEMTHY
THIVER, UESE T BRPSATHIE-1a P& HEME N, 42
JRBRPSH] il N MHIE-1a 2635, FHIEEMTH &
Az, DB S A A ) AT RS AR 2R RE T

ZE LR, AR AE R L, BRPSH R
FHep G2AN ML AT AR 28R 1, AL AT R 5
PEHIF-1aKih . PHIFEMT &A% %455 Mk K
TRITHCCHEME T BRS ARG o (HAMSANAFAE—EAN
e B, UEBIEIRINME S KO, R E—
YR N SR N LR AIE s ok, {UABRPSH
HIF-1af A EEIESE T SEMTIO R R, R AE1EHAD
MXHFZ HEMTH R, w7 58 24 50 1 S2 50
JInCLAIE

([ &% 30k )

[1]  Yin HT, Yang B. Expression of vascular cell adhesion molecule-1
in hepatocellular carcinoma and its clinical significance[J]. Clin
J Med Offic, 2020, 48(1): 17-20. [FHA%L K, Wik, 1ML 40 Mo 55
BEF 531 LA AT A0 B v 35 e i PR ()], IR ZE R 2% 3K,
2020, 48(1): 17-20.]

[2] Jiang H, Cao HJ, Ma N, et al. Chromatin remodeling factor
ARID2 suppresses hepatocellular carcinoma metastasis via
DNMT1-Snail axis[ J]. Proc Natl Acad Sci U S A, 2020, 117(9):
4770-4780.

[3] Jiang H, Zhou Z, Jin S, et al. PRMT9 promotes hepatocellular
carcinoma invasion and metastasis via activating PI3K/Akt/
GSK-3B/Snail signaling[J]. Cancer Sci, 2018, 109(5): 1414-
1427.

[4] Cao XL, Zhou CM, Yao G, et al. Effects of two methods of
adjuvant therapy on survival time and recurrence risk of patients
with hepatocellular carcinoma with microvascular invasion after
radical resection[J]. Clin ] Med Offic, 2020, 48(11): 1319-1320,
1322, [EOBTIE, JE A, WEIR, 25 AR 2 BRI e AR R
AR I i A AR (R AT AR 5 A AR I T B R IR 52 )
[J]. IR ZEBE 247, 2020, 48(11): 1319-1320, 1322.]

[S] Liu LY, Zhang T, Zhang Z, et al. Effect of Boschniakia rossica
polysaccharides on expression of apoptosis-related proteins
induced by oxidative damage invascular endothelial cells[J].
Food Res Devel, 2020, 41(22): 170-176. [XIFiFd, 3k K, 5Kk4),
S T 22 M S A 5 03 B AE PN B AR O T AR DG
TR ]]. &S5 T %, 2020, 41(22): 170-176.]

[6] Kou HB, Han DB, Fan YS, ef al. Expression and clinical
significance of hypoxia-inducible factor laand E-cadherin in
renal clear cell carcinoma[J]. Clin ] Med Offic, 2020, 48(6):
649-652. [ AT, #hACVK, WL, S SEAFERHE Flo .
R B A A 3 W AR v RS Rl R L) i
IRZEBE AR, 2020, 48(6): 649-652.]

[7]  Yoshimoto S, Tanaka F, Morita H, et al. Hypoxia-induced HIF-
la and ZEB1 are critical for the malignant transformation of
ameloblastoma via TGF-B-dependent EMT[J]. Cancer Med,
2019, 8(18): 7822-7832.



770 f#HE R

20214E8 H28H 46 st

(8]

[10]

[11]

[12]

[13]

[14]

Lei R, Zhang S, Wang Y, et al. Metformin inhibits epithelial-to-
mesenchymal transition of keloid fibroblasts via the HIF-1a/
PKM2 signaling pathway[ J]. Int ] Med Sci, 2019, 16(7): 960-
966.

Mowers EE, Sharifi MN, Macleod KF. Functions of autophagy in
the tumor microenvironment and cancer metastasis[ J]. FEBS ],
2018, 285(10): 1751-1766.

Lang J, Zhao X, Qi Y, et al. Reshaping prostate tumor
microenvironment to suppress metastasis via cancer-
associated fibroblast inactivation with peptide-assembly-based
nanosystem[J]. ACS Nano, 2019, 13(11): 12357-12371.

Tang C, Liu T, Wang K, et al. Transcriptional regulation of
FoxM1 by HIF-1a mediates hypoxia-induced EMT in prostate
cancer[J]. Oncol Rep, 2019, 42(4): 1307-1318.

Yin XZ, Wang Y]J, Yin JF, et al. Protective effect of
polysaccharides from Boschniakia rossica on oxidative damage of
Chang liver cells in vitro[J]. Chin J Pub Heal, 2017, 33(6): 972-
974. [TV, EEWF, THALIE, S5 RPN Z M0 7R[G40
A A 5 DA AR (). P A HE T, 2017, 33(6): 972-
974.]

Yao C, Cao X, Fu Z, et al. Boschniakia rossica polysaccharide
triggers laryngeal carcinoma cell apoptosis by regulating
expression of Bcl-2, caspase-3, and PS3[J]. Med Sci Monit, 2017,
23:2059-2064.

Wu HY, Gong XG, Huang H, et al. Anti-hepatocarcinoma effect
and related mechanism of polysaccharides from the rhizome of
cistanche cistanche[J]. Hainan Med J, 2011, 22(20): 22. [{lLif
J&, B, B, A, RO ARSI R LR

(18]

(17]

(18]

[19]

(20]

(21]

MLI[J]. e B2, 2011, 22(20): 22.]

Huang W, Ding X, Ye H, et al. Hypoxia enhances the migration
and invasion of human glioblastoma U87 cells through PI3K/
Akt/mTOR/HIF-1a pathway[J]. Neuroreport, 2018, 29(18):
1578-1585.

Hua Q, Mi B, Xu F, et al. Hypoxia-induced IncRNA-AC020978
promotes proliferation and glycolytic metabolism of non-
small cell lung cancer by regulating PKM2/HIF-1a axis[]J].
Theranostics, 2020, 10(11): 4762-4778.

Wang X, Li L, Zhao K, et al. A novel IncRNA HITT forms a
regulatory loop with HIF-1a to modulate angiogenesis and
tumor growth[J]. Cell Death Differ, 2020, 27(4): 1431-1446.
Sunnaghatta Nagaraja S, Raviraj R, Selvakumar I, et al. Radiation-
induced H3K9 tri-methylation in E-cadherin promoter during
lung EMT: In vitro and in vivo approaches using vanillin[J]. Free
Radic Res, 2020, 54(7): 540-555.

De Castro Silva M, Richardson LS, Kechichian T, et al.
Inflammation, but not infection, induces EMT in human amnion
epithelial cells[ J]. Reproduction, 2020, 160(4): 627-638.

Sun X, Huang K, Haiming X, et al. Connexin 43 prevents the
progression of diabetic renal tubulointerstitial fibrosis by
regulating the SIRT1-HIF-1la signaling pathway[J]. Clin Sci
(Lond), 2020, 134(13): 1573-1592.

Chen Y, Xu H, Shi Q, et al. Hypoxia-inducible factor 1o (HIF-
la) mediates the epithelial-mesenchymal transition in benign
prostatic hyperplasia[ J]. Int J Clin Exp Pathol, 2019, 12(1): 295-
304.

(B H: 2021-03-04; &1 HHE: 2021-05-26)
(AL @27 J7)





