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Ginsenoside Rgz inhibits epithelial-mesenchymal transition and vasculogenic
mimicry of pancreatic cancer cells through PI3K signaling

ZHAO Tingting!, WANG Zhaohong?, LIN Shengzhang!
1. School of Medicine, Hangzhou City University, Hangzhou 310015, China
2. Department of General Surgery, The Second Affiliated Hospital of Wenzhou Medical University, Wenzhou 325027, China

Abstract: Objective To explore the mechanism of ginsenoside Rg3 on inhibiting epithelial-mesenchymal transition and vasculogenic
mimicry of pancreatic cancer cells through phosphatidylinositol 3-kinase (PI3K) signaling. Methods Human pancreatic cancer
SW1990 cells were cultured in vitro and treated with 5, 10, 20, 40, 80 umol/L ginsenoside Rg3 for 24 h. CCK-8 was used to detect cell
viability and half inhibitory concentration (ICso) was calculated, and then the cells were treated with ICso in subsequent experiments;
The apoptosis was detected by flow cytometry. Transwell experiment was used to detect migration and invasion of cells. Three-
dimensional culture was used to observe the formation of cell blood vessels. The mRNA expressions of E-cadherin, N-cadherin and
VE-cadherin were detected by qRT-qPCR. The protein expressions of E-cadherin, N-cadherin, VE-cadherin, PI3K and p-PI3K were
detected by Western blotting. After administering PI3K activator 740 Y-P, proliferation, apoptosis, migration, invasion, vascular
mimicry and expressions of E-cadherin, N-cadherin, VE cadherin, PI3K, p-PI3K of cells in each group were examined. Results
Compared with control group, the proliferation, migration and invasion of SW1990 cells in ginsenoside Rgs group were significantly
decreased (P < 0.001), apoptosis of cells was significantly increased (P < 0.001), the expressions of N-cadherin, VE-cadherin and p-

PI3K were significantly down-regulated (P < 0.01, 0.001), the number of lumen-like reticular structures was significantly decreased
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(P <0.01), and the expression of E-cadherin was significantly up-regulated (P < 0.01, 0.001). After administration of PI3K activator,

the inhibitory effects of ginsenoside Rgs on proliferation, migration, invasion, epithelial-mesenchymal transition and vasculogenic

mimicry of SW1990 cells were partially reversed (P < 0.05, 0.01, 0.001). Conclusion

Ginsenoside Rgs inhibits epithelial-

mesenchymal transition and vasculogenic mimicry of pancreatic cancer cells by inhibiting the activation of PI3K signaling pathway.

Key words: ginsenoside Rgs; pancreatic cancer; epithelial-mesenchymal transition; vasculogenic mimicry; PI3K pathway
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ﬁ 100 - . ﬁ IC50 33.47 p.mol L 5 1.04
e i | | A G ~< sokok
& = &
% 50 g = J 0.54
\ B
0'_' O T T 1 O T T 1
XHE 510 20 40 80 0.5 1.0 1.5 2.0 0 24 48 72
AN B4 Rgs/(umol L) logICso t/h
D o HE NSRBI Rgs
106 100 3 309 Hkk
QI-UL(0.18%) | QI-UR (5.90%) Q1-UL (0.40%) 1-UR (13.51%)
1054 1053 - L
4] 4 ] o) 1
< 10 104 %ﬁr 20
2 10% 103 4 =
107 1024 £ 0
: =
10'] 10! ]
0401-LL 90.46%) | QLLR Gds%)| 0 JQI-LL(5:42%F . |QI-LR (10.67%) 0
102 10 10* 105 10° 102 10° 10* 105 10° XHE AZEH R
Annexin V FITC-A Annexin V FITC-A
E 150+ F 150
T = xX " _ R = o=, X
LR & 100 T EA TSN RS S 00
A AR, 100 e e SRR
» ", “'40 > ¥ ~ ». - e < "A * . .. !4.‘
?“f"’:‘%i 3 H = L A TP
R 2 - whden B a5 o Ml 2
“%:&’ ” \g v T % 3 ISy T % ¢9 < & 3 Y
<) A A R e T Yaalh V. ) 25 % Ry ‘ﬁ“é‘,‘
AL iy g o T S iy e 1 o-
A ANZEH Rgy W NS R Res puyit NS 21 Rgs W ANSEAT Res

A-RFIRIZRI NS B Rgs b SW1990 4HHIAFE 2 HI520; B- NS 21T Rgs X SW1990 4L f ICso {; C- A4 Rgs (33 pmol-L™1) 42 SW1990
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A-effect of different concentrations of ginsenoside Rgs on survival rate of SW1990 cells; B-ICs, value of ginsenoside Rgz on SW1990 cells; C-effect of
ginsenoside Rgz (33 pmol-L™") on cell viability in SW1990 cells treated for 24, 48, 72 h; D-effect of ginsenoside Rgs (33 pmol-L™") on apoptosis of
SW1990 cells; E-effect of ginsenoside Rgs (33 umol-L™") on migration of SW1990 cells (x 200); F-effect of ginsenoside Rgz (33 pmol-L™!) on invasion
of SW1990 cells (x 200); "P<0.05 P <0.01

1 ABEFH Rg: X SW1990 HiaE5E ., iTHMIREMEM (X£s,n=3)
Fig.1 Effect of ginsenoside Rgs on proliferation, migration and invasion of SW1990 cells (X £ s, n=3)

**P < 0.001 vs control group, same as below figures.
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RIL IR .

A-effect of ginsenoside Rgs on E-cadherin and N-cadherin mRNA expressions in SW1990 cells; B-effect of ginsenoside Rgz on E-cadherin and N-cadherin

protein expressions in SW1990 cells.

2 AEEFH Rg:xt SW1990 4HfE EMT BIS200 (X +s,n=3)
Fig. 2 Effect of ginsenoside Rgs on EMT of SW1990 cells (X £ s,n=3)
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[l i o m
M ABEF R o

X NSRBI Re

A-NZ B Rgs X SW1990 4 s RUR G H IE2mT; By C-AZ 24 Rgy X SW1990 41 VE-cadherin mRNA FIE 1 FIiA KM .
A-effect of ginsenoside Rgz on number of lumen-like reticular structures in SW1990 cells; B, C-effect of ginsenoside Rgz on VE-cadherin mRNA and
protein expressions in SW1990 cells.

3 ABEFH Rg: X SW1990 4B E 4 RRINSEIFM (X+s,n=23)
Fig.3 Effect of ginsenoside Rgs on vasculogenic mimicry of SW1990 cells (X £ s, n=3)
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F1 N-cadherin mRNA FE AFIE; 1.
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A-PI3K and p-PI3K protein expressions in each group;

J-%4H VE-cadherin mRNA i FRIA; H-&HAM P IBHEMRGHEE: 5 AS2H Rg;+DMSO A

B-cell viability in each group; C-apoptosis of cells in each group; D-migration of cells in each group; E-

invasion of cells in each group; F, G-E-cadherin and N-cadherin mRNA and protein expressions in each group; I, J-VE cadherin mRNA and protein expressions

in each group; H-number of lumen-like reticular structures of cells in each group; P < 0.05 #P<0.01 *#P<0.001 vs ginsenoside Rg; + DMSO group.

4 ABEF Rg: @G PI3K iRZMH] SW1990 4R EMT RIME4 RIS (X£s,n=3)
Fig. 4 Ginsenoside Rgs inhibits EMT and vasculogenic mimicry of SW1990 cells by suppressing PI3K signaling pathway

(Xxs,n=3)
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PI3K ik FHFEL (P<<0.001), 4F PI3K iR12H
W7 740 Y-P J5 p-PI3K/PI3K FiERF Ll (P<
0.05). Wi 4-B~H firr, 5 AZ 21 Rgs+DMSO
ML, 45T PBK SRS 740 Y-P J&5, A
71 TBEMERELER (P<0.05), i
ToREBF L (P<0.01), E-cadherin ] mRNA Al
EARIEKTFRERE (P<0.01), N-cadherin 1
mRNA Fl&E [REKFEZEA R (P<0.01), VE-
cadherin ] mRNA fIE AREKFEESE (P<
0.01. 0.001), 2 /& Js i IR 285 4 (1) 8 H I 255 1
In(P<<0.05). KNS B Res GEMHL#IH| PI3K
AN SW1990 4 EMT A I & A= st 25
4 g

JR MR 2 — b 5 I AR AR ZB RN RS 11 v P T e
B —, 1R R HIMELLRIL S 2, S EURH T
Jatk %2, 5 FHAEAFEALE 10%22, F PR
(gemcitabine) M BVDHI (oxaliplatin) 25407 2547
CL& M T RIATT s, (BT RCA TR, KAg
BENEBE AR EERED, SN E
ROIR T 259 C B 24 1 J M2 7 Y6 B 7 () B 2
. ANSREFRASHRELEEER Y, A2
EEDDIE Y, g s 04, IS, frgeliel
ol ns . NS B Rey 2 NS E 2
NZ—, OHIREXH, NSEH Reg ilifESIANR
FE NI o0, L REaE AN R O, B el
BT, TR0, { A R 21 A O S PSS 2 P
R IR ZE. Tk, AR T
NS BAF R b RN 40 H A K R AZ 22 I 7B A
FAEFMLE . ABFFRI, NS 24 Res AEEH
HAH] SW1990 ZHMI IG5, 2 34 52 e AR K 1
Hal, RANSEH Res BAPUMEEME; =l
MRG R —IDRY, ANSBH Res Qg f SR
A R R AR AT T, AR T 2 R YA Y
HERIE 2 —, NSRBI Re FRFETER MHELE
JoR e I 97 R LA AR A T B AR s Ak, TE
Transwell LR ARSI H, NS BT Rey BEM
1] Pl e 4 M R I R FAR 2R R T

EMT DA 57 40 el 14 2t 2 DA K% J) Jo 4 e 1
PAFNRHE, 2R an AT B AR 2268 T
BHLHZ—. CHEWAEH, AS2H R i¥H
R HLAM A 22 P40 EMT, AT 40056 iz (2310 il
24, O GRS I . BFARI, AS R
HF CK Al B0 N-cadherin A #E E-cadherin 2

FIRZeIk, SRR PANC-1 ZHfff) EMT i
FEUL AW R B, NS 217 Rgs iBid i E-cadherin
(R IEF RN N-cadherin R IE, TEMH| T
SW1990 ZAfiff) EMT #£f2, EMT AJHIHAML AT LA
TR A BRI RZEIE, LR AR AT 25 i
VRO, peAl, AR I BT A R R AR R
BERE R ) R AR EE MR, s S T 2a
(hypoxia inducible factor-2a, HIF-20) &% it {i¢ i
A AR 73 TR &) VE-cadherin 25 I
i, AN S g Fl e 1 7 A RS B TR RRPY . ARt
TR, NSBH Rg Wit VE-cadherin )3
i, A T R e 4 A P I A NS TE G AT
> T R R, RAS B Res MBI
e e P ) 19 B, RE S e R A L B T
B UA R 1 kR i e ¥ . O Tk — IR A S B
Rgs 041 i f e 1087 A2 AU S T BRK) 43 7 WL, AR
WEFAI T NS 2H Res 5F SW1990 4Hfif PI3K £
FRIE HIFENE . PI3K A& — A g Y i s I AU LI 5 il
PI3K G PR AEANAE LG TE | 3T Pt R E A, O
5 2R E 2 R NG ST P KT, [RIN PI3K
TRAT RO RS U5 245 B RS, B 2030 S FL
FECUANN EMT A8 AR AU TE e AR K
P, NS R REWS 2| BRI 40 i PI3K &R
H BRIk, 177 PI3K ARARM0E 71 740 Y-P I #8738
7 NS AT Rgs bf SW1990 AHMIEGE . i, 2
22 L HN EMT AL AE AR A S AR i # A E H
RPANSBHE Re WTIEIE T PIBK B K EH
e e IR Y o
i b, A FRIAS R Res il i) PI3K
HE TR, BETTH B 4 RS . T 1R2E
PAR EMT FUIMAE A A HERE, vl fia )T
St THTH RS . ASRIKIDEFUR DRI NS
H Res AEFA R ST RCR, HHRREHEH
i RIS IR T T RCR s A, AZRH Res
A T R P 240 L 2% o A AL DA B LA i PR
F A B 22 AR Rt 5 B — 2D A AT
ABAR FAEHHF AT LG R
SE R
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