(P BHZBAR L) 20204430855 210] T o
CHINA ONCOLOGY 2020 Vol.30 No.2 K F AT A RS 113

A

S E1BITERK/VEGFA/VEGFR21& &
poRYNSEI NN e R =R A=Al

RiEtE, MR, & &' RER, LS’

1. WA FH AR E R SNEE, @i IR 325400
2. WAL R B 2y 2R B2 e, WAL I 430065

[(HE] BRE5B/M: “EMHlE (dihydromyricetin, DHM) 388 i F 1) 20 o & 5 a3t 200 S 00 02 R 400 ) 3 A= 0t 5 2B il 5%
BUHLRFEBUMIEE R . 4R DHEMX B P e, JEaF 7T BeAE A BLE] . ik ANFEFIEDHMAE H ARSI A # ik A
JZ 41l (human umbilical vein endothelial cells, HUVEC) H1E 41l RMKN28J5, KA A7) & (cell counting kit-
8, CCK-8) i£fifiik L8 77 E IDHM, Transwell/N2 STEG IS 04228 /INE TR BSESR @ HUVECHR S I A= iRE 715 SR
FHEEFENZEE (Western blot) il I A iz A= K K- F*A (vascular endothelial growth factor A, VEGFA) . phospho-Il# N
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[ Abstract] Background and purpose: Dihydromyricetin (DHM) exerts anti-cancer effects by inhibiting cell cycle, promoting

apoptosis and decreasing angiogenesis. The aim of this study was to investigate the anti-angiogenic effect of DHM on the gastric
cancer in vitro and in vivo and its mechanisms. Methods: Human umbilical vein endothelial cells (HUVECs) and human gastric
cancer MKN28 cells were exposed to increasing doses of DHM. Nontoxic doses of DHM were screened by cell counting kit-8 (CCK-

8) assay. The migratory capacity of HUVECs was analyzed using transwell migration chambers. The capillary tube formation assay
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was used to evaluate the angiogenic activity of HUVEC. Western blot was employed to analyze the levels of vascular endothelial
growth factor A (VEGFA), phospho-vascular endothelial growth factor receptor (VEGFR) 2, phospho-extracellular signal-regulated
kinase (ERK), phospho-c-Jun NH2-terminal kinase (JNK) and phospho-p38 in the HUVEC and MKN28 cells. Matrigel plug assay
was employed to analyze the anti-angiogenic potential of DHM in vivo. MKN28 cells were implanted subcutaneously into right
flank of nude mice to observe the anti-cancer effect of DHM in vivo. Immunohistochemistry was employed to analyze the levels
of Ki-67, CD34 and VEGFA in the xenografts after DHM treatment. Results: DHM exerted no cytotoxic effects on the growth of
both HUVECs and MKN28 cells from the concentration of 0.5 umol/L to 2.5 pmol/L. However, nontoxic doses of DHM treatment
significantly inhibited HUVEC migration and tube formation, and the suppressive effects of DHM on HUVEC migration and tube
formation were partly reversed by the addition of VEGFA. In MKN28 cells, the levels of VEGFA and phospho-ERK declined in a
dosage-dependent manner after DHM treatment, whereas the addition of DHM did not change the expression levels of phospho-
JNK and phospho-p38. DHM treatment also triggered a dosage-dependent phospho-VEGFR2 down-regulation in HUVEC. In vivo
experiment showed the angiogenesis and the growth of subcutaneously implanted tumors were notably inhibited by DHM at low
dosage with almost no chemotoxic side effects. The protein level of CD34 and VEGFA in tumor tissues were obviously decreased by
the treatment of DHM. Conclusion: A low dosage of DHM inhibits the angiogenesis of gastric cancer both in vitro and in vivo. And
the anti-angiogenic function of DHM, at least partly, is realized by inactivating ERK/VEGFA/VEGFR?2 signaling pathway.
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2 B2 F S Matrigel 5L J1580.5 mL, VEGFAZH##
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1.9 EIHEBRMKN28THE =T
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FHMEKN2 824 it Ji5 AN A 4 U 47356 22 AL 100.00% (X
ME4H ) REAKE] (59.21+12.34) %, THHUVEC
X DHM A4 B B 5 =5 TMKN284H i, IRk
& (0.5~2.5 mmol/L ) fYDHMXfHUVECIH JJ
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Fig. 1 The viability of MKN28 cells and HUVEC after DHM
treatment was detected by performing CCK-8 assay

*: P<0.05, compared with control group
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AR 12 h)E, 20 T O A K SRR, [
I 298 it 0B 3 T 46 FE Matrige LEE BT e rh i, A
LB R b Hh BB I Hh A E RS A, 0.5,
1.0, 2.5 mmol/LDHMAE ] THUVEC/S,
AN INE T BB ) R 24.3+4.8 . 21.4+3.9
20.6+3.2, ¥R EMTRRA (52.6£7.2) , 2
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Fig. 2 Effects of DHM on the invasive abilities of MKN28 and HUVEC cells in vitro and tube formation

Mean tube formation

A: The invasive ability of MKN28 cells; B: The number of invaded HUVEC was determined by Transwell invasion assay after DHM treatment; C:
Tube formation assay was employed to detect the angiogenic ability of HUVEC in vitro after DHM treatment; : P<0.05, compared with each other
: P<0.01, compared with each other; : P<0.001, compared with each other
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VEGFA/VEGFR2i# #1855 & 57K R0
FEETDHM AT HUVEC & 4% 1145 A= 54 i
YEFIA orF ML, 1 H Western blotikill 2 ERK/
VEGFAJE J& 8 FIEMKN28 40 it v iy & . &l
3AffR, H (0.5, 1.0, 2.5 mmol/L ) AFYDHM/E
HTMKN2841ifiJ5, nl T3 VEGFA fiphospho-
ERK [ 2K FEDHMUK B2 F+ = 1 B, MTDHMXT
MEKN284i i H' phospho-p3 8 Filphospho-JNK [ & 1k
TCH B2, 3ok, AR DHMAEFHHUVEC
Ji AT 2R O M R HUVEC Hphospho-
VEGFR2f 315 (KI3B) .
A _ MKN28 B
p-ERK";;ggﬁ? -~ p-VEGFR? e = — —

ERKM VEGFR2 weee wew s s
— | Poctin D - - -

0 0510 25
DHM C,/(umol-L")

o A g
B-actin m‘ o s

0 05 10 25
DHM C,/(umol-L")

E 3 DMY3sMMKN284HAE FIHUVECH ERK/VEGFA/
VEGFR2{= S i & B /K FHISHIE
Fig.3 Effects of DMY on the protein expression levels of ERK/
VEGFA/VEGFR?2 pathway factors in MKN28 cells and HUVEC
detected by Western blot
A: MKN28 cells; B: Results of endogenous VEGFR2 in HUVECs
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A (0.14£0.03) g, WAL ZEFAGI#
2 Y (P<0.001)
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2H i 20 M A A T A, itk R =, A]
WARELAIRIE (K4D ) 5 Hpe gl 23 k2
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T B S BN 14D, X IRZH FIDHM
2H [Myed 40 21 rPKi-6 7T TOD{E 43 51 24 156.63+30.35
f1138.67+22.54, WA LI 2R IG T #3E X
(P>0.05) ; XFHAZHFAIDHMA g 24 rh CD34
FHME R 232, 146.43F111.7+3.49, 54
GiitE L (P<0.001) ; VEGFAYEX] R4
DHMZ Jiffgg 41 21 B IODAH 43531 284.91+53.86
F1104.64+24.32, VEGFA7EDHMZ4L 1 1) %
KRB A BRI, Z5FA5%11%E X
( P<0.001)
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Fig. 4 The effect of DHM on tumor cell growth in vivo

A: Effects of DHM on mouse tumor growth; B: Effects of DHM on mouse body growth; C: Effects of DHM on mouse tumor growth compared with
control group; D: Immunohistochemistry for Ki-67, CD34 and VEGFA in harvested tumors from tumor bearing nude mice
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