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Pulsatilla Saponin D regulates the invasion, migration and apoptosis of glioma cells U251MG
by targeting c-MET

PANG Miao, RONG Xiao-Cong, CAI Chun-E. Department of neurorehabilitation, Nanyang Central Hospital, Nanyang 473000, China
Abstract: Objective To investigate the effect of Pulsatilla Saponin D on the metastasis and apoptosis of glioma cells U251MG.
Methods The activity of normal astrocytes and glioma cells U251MG was detected by CCK-8 kit. Glioma cells U251 MG treated with
0.0, 1.0, 2.0 and 5.0 pmol/L Pulsatilla Saponin D were divided into four groups: PSD group 0.0 pwmol/L, PSD group 1.0 pmol/L,
PSD group 2.0 pwmol/L and PSD group 5.0 wmol/L. Cell migration was detected by scratch test. Transwell detects cell invasion. Ho-
echst 33258 staining detected apoptosis. MRNA levels were detected by RT-PCR. Protein immunoblot was performed to detect the pro-
tein levels of MMP-2, uPA, PAI-1, VEGF, cleaved Caspase-3, cleaved Caspase-9, and c-MET. Results Pulsatilla Saponin D inhibi-
ted the activity of normal astrocytes and glioma cells U251MG. Compared with PSD 0.0 pmol/L group, PSD 1.0, 2.0, 5.0 pmol/L
group cell migration rate significantly decreased( P <0.01), MMP-2, the uPA, PAI-1, VEGF, ¢-MET protein levels decreased signif-
icantly (P <0.05), the PSD I mu number cells invade mol/L group decreased significantly( P <0.05) , the PSD 2.0, 5.0 pmol/L
group significantly reduced( P <0.01) , the apoptosis rate increased significantly (P <0.05), Cleaved Caspase-3 and Caspase-9 pro-
tein levels were significantly increased( P < 0. 05). Conclusions Pulsatilla Saponin D inhibits the migration and invasion of glioma
cells U251MG and induces apoptosis by targeting c-MET.
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PSD) J&E B B4 ¥ 1 3k 45 Pulsatilla chinensis
(Bunge ) Regel {118 Hi2 £2 B 73 25 1 52 1 28 51k
Ay, 0 22 B A R TR RS . OA
W58 2 WY, PSD w] 410 i JiE 5T 9 40 ML &R USTMG |
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b IR R BE R - A2 A 3 AR R ORI i AR A S 40 i
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¥4k N 1 ( cellular mesenchymal - epithelial transition fac-
tor , ¢-MET ) X & J5t £ 21 Jfg 983 40 ffg U251 MG % %% F01
U8 T/ 52
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PSD ( HY-NO0834 ) 4 B & [E| MedChemexpress LLC
ANE LT C4THT6017 , M1 X4 F 8 :913. 096,
2 iF =98 % ; Roswell Park Memorial Institute 1640 ( RP-
MI 1640) 8535 £ (61870 - 127) g 4 Il ¥ ( 26400
-036) . H - HE®E R (15140 - 122) k& G i
(25200 - 056) g E 2 [E Gibco 2 w], Transwell ( L-
B1126) W [ 3¢ [& Coming 7y ® , BCA H H ¥ & I %€
177 A (P0012S) | Hoechst 33258 4L ff, ik (C1017) |
CCK-8 177 & (C0037) Wy [ |- i 38 = KA W) B AR BF
S ; Anti 35 4 @ 2B 1 -2 ( matrix metalloprotein-
ase-2,MMP-2) (ab37150) | bR i Wl B 2T 5 I it 0 06
Y ( urokiase type uPA )
(ab131433) 2T ¥ M J5L OIS 47 30 ) 50 -1 ( plasminogen
activator inhibitor-1,PAI-1) I N & 4 K K T ( vas-
cular endothelial growth factor, VEGF) | cleaved caspase-3
( ab2302 ) . cleaved caspase-9 ( ab2324 ), C-MET
(ab10728) . B-actin ( ah8227 )  PHA-665752 ¢-MET
inhibitor ( ab219583 ) ¥y B ¥ [E] Abcam 2\ #] ,

1.2 M E EhENRS A

1B H R P R 5T 40 A0 RS BT 40 i U251 MG R
U5 T 5 [ il R0 % 57 W) 0 R TP o, o 4 i B R T RP-
MI 1640 153 (% 10% G417 1 x 10° u/L #
BHRMI 10" o/LEEFRR) P, BT 5% Ak
CO, 37TCHE M P IR, WA 2dHE

plasminogen  activator ,

el W3 d B AR 1 Wk, 5250 R A0k BAE K
40 .

W 1E F RL TP R 5 40 R e S5 R 41 i U251 MG
FA R TR 7] 5% PSD(0.0.2.5.5.0.7.5.10.0.15.0
5 20.0 pwmol /L) AP, JELE R SR 40 ML 4 d, B KA
05 0240 6, 2 o G pE il £ . B 3R 3R K% CCK-8
AR RS 10% , P CCK-8 ¥ 4 5 I 248 . i)
AL 1 x 10° A~/mL ) 40 i B W, 37°C B 3% 4 h,
450 nm 4 A6 0 W' BE (A A, TSR AN TS ) .

3 1 1 PSD XF U251 MG 40 g 11 1C, {1 , 1 J1I
THEHMEM0.0.1.0,2.0 /& 5.0 wmol/L PSD
A3 U251MG 4 g, % 20 M 43 2 P9 2 : PSD 0. 0
pmol/L 24 . PSD 1.0 wmol/L 4 ,PSD 2.0 pmol/L
411 PSD 5.0 pmol /L 41,

1.3 XMEXEENARIELER

fii Bl Marker 2 7£ 20 ity 55 5% A 75 I — 2% K °F
2, 2k 5K U251 MG B 1 40 ff 5 5% 4 b 55 9%, 1F
20 M 0 W S, R R A Skl T T i K P 4R AT R
JE o KR J5 F PBS o U 40 i 85 3% 4, T A G 1L 7
B SR Ak SL B SR A . 4 5 F O Rl 24 h HURE O
L RDR A% = (0 h "R SEE - 24 h QIR %
F£) /0 h XJE $E B x 100%

1.4 Transwell #& N ZAEEZF R

300 pl Joaf 3 35 57 5L, 4°C M A 60 pL
Matrigel {57, F- ¥ in A /N B F 37 °C 15 35 46 h g
B 5 h,f 100 WL 4 FH JC i 3 55 R 55 vk 3 Ik,
BE A% 40 B B i A Transwell /NZE , B = A 600
pL & H 20% B R ER 22 vp W (FBS) (5 e &L B T
3T CEFFTIFE 24 h, BUHE Transwell F§ PBS 3 2
W, 5% I8 T REE L0 1% 45 G 0.5 h 5T
PO A T W,

1.5 Hoechst 33258 3t & #& | 28 B )8 T

M4 Hoechst i 7] &5 Ud B 5 A0 SR 481, 4% %5 41
A ML B DT 48 ALAR P, B4l 3 AN L, A N AL B
J& , W FE W W, 1 AL P A 200l W E N S
we/ mL [ Hoechst Y% , % f4, 5 min, f PBS & ¥t , 7€
PN WA T AT . B AEABE L ZE 10 ~
20 ASPLEF R AT I B, A TR = U T 40 e K 4n i
B x100%

1.6 FHFR-EE&EB%ERMN(RT-PCR) &l c-
MET mRNA 7k

i Trizol ¥ M JKE J5 J8 40 0 U251 MG 42 B i

RNA, A Nanodrop 43 )% )6 J& it I & A ( A260/
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A280) H , ¥ B 7] & U0 W] 45 22 BR 1T cDNA 19 &
BUFT PCR (g 7 3G, 52 W 2% 1 : 94°C i A2 ¥ 5 min,
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2.1 PSD X IEE E ¥ KB40 B 0 K R JE 40 Al
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AR5 i PSD 1R T 0E & B P B 5T 40 M AN i
FTIE A B U251 MG 4 d 5 248 J & J7 09 30 3 7 A
i}, 2 Shapiro-Wilk 1E &M 8 B 4F & E& 016, %
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PSD A H. #%,10. 0.15. 0 &% 20. 0 pmol/L #| &t
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PSD IE# B YRR A MIE TR, 2 R A5t E
X (P<0.01), 50.0 pmol/L #| & (100.22 =
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pmol /L F| 4 (81.25 +£3.26 .63.08 +4.69 .49.64
+3.17.30. 07 £2.33.26.03 £2.27)% PSD
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150 150
® 100 s 100
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E 50 = 50
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9.0 5. 00
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2.2 PSD xf U251MG HIHEZHZMN

2 4 A L G A% R N R 78 Al B4 Shapiro - Wilk
ESHR BT EESS M, ERARITFEEL(F
=289.370.31.201,% P =0.000), 5 PSD 0.0
pmol /L 41 (83.93 £3.75) % M K% ,PSD 1.0.2.0
J25.0 pmol/L 41 (64.45 +3.64 48.52 =2.43,
23.91 £2.14) % A ML 1T 7% R N %, 2 % A 5t
B X (P<0.05), 5 PSD 0.0 pmol/L 4 (234. 48
+30.13) fH L%, PSD 1.0.2.0 &% 5.0 pmol/L 4]
(196.88 £23.31 ,147.47 +18.19 .76.32 £6.07)
R A EREAL, 2R A5t # B L (P <0.05);
&40 40 e MMP-2  uPA  PAL-1 VEGF & (4 % ik /K F
2% Shapiro- Wilk 1E SRR 345 & IES 5, Z 5 A
Giit 2 B X (F =113, 111 ,205. 869 ,116. 191,
152.970 ,# P =0.000) , 5 PSD 0.0 wmol /L 414 L
B,PSD 1.0.2.0 }% 5.0 wmol/L 41 MMP-2  uPA |
PAI-1 \VEGF & H R B K FH K, ZRASIHEE
X (P<0.05), WE 2,
2.3 PSD %t U251 MG 40 B T 9 5 i

6 T 240 A A0 A% e, DL W 60 B AN
JFE R 20 MR T R R A A 40 MO AE B UE T R A
Shapiro-Wilk 1EZ& KR ¥ MG ES DM, 25 F
Giil X (F=21.181,P =0.000), 5 PSD
0.0 pmol/L4H (12.35 +2.03)% %, PSD 1.0,
2.0/ 5.0 pmol/L 41 (18.25 +2.22 .23.36 +
3.08 .30.18 +4. 13) % WP T-% T &, LR H S
TR X (P <0.05) ; % 204l Ml cleaved caspase-3 |
cleaved caspase-9 5 [ 3% ik 7K F £ Shapiro-Wilk 1F 2%
RS ES M, ERASITFENL(F =
93.616.103. 614, P =0.000), 5 PSD 0.0
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pmol /L IAH EL4: ,PSD 1.0.,2.0 & 5.0 pmol/L 4l &, R AHHITFE L (P<0.05), WK 3.
cleaved caspase-3 . cleaved caspase-9 H [ 3 ik /K °F Ff

100

B 1.5 =
UPA [ e o o (45 kDa % m)
K10 =3
PAI-1| ——— e (44 Da § (=Y}
VEGF| s o s s 24 kDa 33105
=
juang
Boactin] WE————— (1) |]), =00

v
1 2 3 4 \@Q S
At %) R LB A ] 8 J i A5 ( x 200) 5 B Transwell 4 9 28 J2 43 % ; C: MMP-2 (uPA (PAI-1 | VEGF & & &£ & ;D
MMP-2 uPA (PAI-1 VEGF &g 2% K FAFE., 1:PSD0.0 pmol/L 28 ;2 :PSD 1.0 pmol/L 42 ;3 :PSD 2.0 pmol/
L#1;4:PSD 5.0 wmol/L 48, * 5 PSD 0.0 pmol/L 2845 ,P <0.05
B 2 PSD xf U251MG @it # @ £ % h(xxs,n=3)

A 1 2 3 4 B 40
& 301
= 201
B
2
= 107
o
C D 1 2 3 4
1.5
C“’av‘“‘*% P D L, D1
caspasea :][_ - 2
2
£ 1.0+ = 3
Cleaved 'HJ% =4
caspase- |  WG__—_ A 7 (D. &
g 0.5 * %
Bactin| S—_—_—"—G— A | 0D T
0.0

cleaved caspase-3  cleaved caspase-9

A : Hoechst 33258 3 & # | 4m At 8 = ( x 200) ;B 24w je 4 == % ; C: cleaved caspase-3 | cleaved caspase-9 & & & & ;D
cleaved caspase-3 | cleaved caspase-9 &% & & A K-+ A 5 BH, 1:PSD 0.0 wmol/L 28;2.PSD 1.0 wmol/L 21;3.PSD
2.0 pmol/L #1;4:PSD 5.0 pmol/L 41, * 35 PSD 0.0 pmol/L 415k # ,P <0.05

3 PSD 2+ U251MG #m it )8 = 4= cleaved caspase-3 . cleaved caspase-9 & & A K F W Hv (v +xs,n=3)
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2.4 PSD %f ¢c-MET mRNA #1%E 57k F i &M
4 c-MET mRNA FlZE [ % 5 K F &
Shapiro-Wilk 1E &SR H TS IESHM, Z5A
Bl N (F=75.383.72.213,% P =0.000) ,
5 PSD 0.0 wmol/L ZHAH L% ,PSD 1. 0. .2.0 &
5.0 wmol/L4] ¢-MET mRNA Fl % [ 3% ik K F B AK,
EZRAGIFEL(P<0.05), WE 4,
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B
C-MET | " s e e | 158 kDa
Boactin | WG G S | 2 D

1 2 3 4

A:C-MET mRNA & -F;B.c-MET & & %1 ;1:PSD 0.0

wmol /L 2832 :PSD 1.0 pmol/L 28353 :PSD 2.0 pwmol/L

20;4:PSD 5.0 pmol/L 48, * 5 PSD 0.0 umol/L £1}k

#%,P<0.05

B 4 PSD 2t ¢-MET mRNA K- fo B & £ & K-F W%
(v xs,n=3)

2.5 PSD Bt& PHA-665752 TiE 3t ¢c-MET & 5
RIXKEHZ I

PSD Bt 4 PHA-665752 kb ¥ |5 ¢-MET % 1 3
1Kk K- 2 Shapiro-Wilk 1F 75 7 # 56 34 77 & 1IE &5 4>
i, EREGIT%E X (F=249.420,P =0.000) ,
5 Control 41 (1.30 +0.10) # %%, PHA-665752
5.0pmol/L 21 (0.80 =0.07) .PSD 5. 0pmol/L 4]
(0.15 +0.04) 1 PSD 5. 0pmol/L + PHA-665752
5.0 wmol/L 21 (0.03 =£0.02) ¢-MET & [ ik K
TR, ZERA G FE L (P <0.05), WE S,

-MET . — 158 kDa

A A A A O (DA

B -actin

PHA-665752 5.0 pmol/LL. —
PSD 5.0 wmol/L -

+ +

+ +

PSD B 4 PHA-665752 %} c¢-MET & & %k & K F
Wk (xxs,n=3)

& 5

2.6 c-MET #) &l 5 3¢ U251 MG £ ff1 &9 2 M

25 2140 i AT % % 4 Shapiro- Wilk 1F 25 % K 55 44
MEESH, EZR AR FEX(F=174.950,P
=0.000), 5 Control 41 (83.38 =5.38) % H. %,
PSD 5. 0pmol /L 41 (24.36 +6.34) % 40 i iT % %
Bk (P <0.01), PHA-665752 5. 0 pmol/L 4
(127.77 +4.55) % MHMTH EFH & (P <0.01),
PHA-665752 5. 0 pmol/L + PSD 5. 0 umol/L 41
(69.62 +5.88) % 4l iig i #% KL T PHA-665752
5.0 pmol/L 4,

2 4H 20 M 4= 28 B 48 Shapiro- Wilk 1E 25 7 £ 45 4
MFEERNM, ERALITFEL(F=67.418,P
=0.000) ., 5 Control £ (235.72 +30.73) #f [t
B ,PSD 5. 0pwmol /L 20 (78. 17 +17.02) 4 s {2 22
BEML (P <0.01), PHA-665752 5.0 pumol/L 41
(408.04 £34.62) 41 iR B % Tt & (P <0.01),
PHA-665752 5. 0 pmol/L + PSD 5. 0 umol/L 41
(223.25 +28.48) 4 ifg {7 28 $ MK T PHA-665752
5.0 wmol/L 2H ,

B AN MMP-2  uPA  PAL-1  VEGF % 4 % &
K V-2 Shapiro-Wilk I1F 25 1 A5 560 24 45 & 1E 25 40 i,
LR A G ¥ E X (F =155.770,211. 387,
136.656 . 165. 158 3 P =0.000) , 5 Control 4] 4
o4, PSD 5. 0 pmol/L 4 MMP-2 . uPA . PAI-I .
VEGF % H /K F [k (P < 0.01 ), PHA-665752
5.0 wmol/LZ1 MMP-2  uPA  PAI-1 VEGF % (4 /K F
FE (P <0.01),PHA-665752 5.0 pmol/L + PSD
5.0 pmol/L 4] MMP-2  uPA , PAI-1 VEGF 7 [ /K
AL F PHA-665752 5.0 umol /L 41,

25 2H 240 JE 44 M 9 1 #8248 Shapiro- Wilk 1E 25 PE £
B G RS, ZR A E L (F =39.518,
P=0.000), 5 Control £ (12.07 £2.11) % #{ It
B, PSD5.0 umol /LZH (30.09 +3.04) % 4 Jf1 4
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T FF 5 (P <0.01) , PHA-665752 5. 0 pmol/L 41
(5.79 +3.28)% M 1= K FEAR (P <0.01),
PHA-665752 5.0 wmol/L + PSD 5. 0 pmol/L 4
(10.49 +3.17) % 2 }fd 94 1= % % T PHA-665752
5.0 wmol/L 4,

% ¢H 4 il cleaved caspase-3 . cleaved caspase-9 &
12 35 7K F- 48 Shapiro- Wilk T 25 P 45 56 25 75 & 1E 25
AL ERA G FE L (F =74.235 86.139, 1

1 2 3
i | | I
¢ ‘ | !
J=N LN
. | | P35
d I {
e |
B C
500
) MMP-2
UPA  —
PAI-1

g-actin

I
H
=
=
]
E
cleaved - i
caspase-3 - — 32 kDa %}
cleaved e S—— — 37 ), %
caspase-9
il
=
g -actin -“- 42 kDa =

1 2 3 4

40

S s W s 72 kDa
S 45 kDa
S S——— 44 kDa
VEGF " s s s 2/ kDa

e P

P =0.000.), 5 Control ZH#H L% ,PSD 5.0 wmol/L
2 cleaved caspase-3 . cleaved caspase-9 & /K Tt &
(P <0.01), PHA-665752 5. Opmol/L 2 cleaved
caspase-3 | cleaved caspase-9 & 4 /K F K (P <
0.01) ,PHA-665752 5.0 pmol/L +PSD 5.0 pmol/L
2 cleaved caspase-3 . cleaved caspase-9 % [ /K & T
PHA-665752 5.0 wmol/L 4, WK 6,

AR 3 LA KK

30

—_

—_

=]

o

@
®
®
1 2 3 4
5
®
0
5 @
()
0

cleaved caspase-3  cleaved caspase-9

A X FEHn gt ( x200);B: w413 %4 ( x200); C: MMP-2 . uPA  PAI-1 ., VEGF & & % ik ; D : Hoechst
33258 F & 4w 4w e B = ; E : cleaved caspase-3 | cleaved caspase-9 %& & & ik, 1:Control 28; 2:PSD 5.0 umol/L 41
3:PHA-665752 5.0 pmol/L 28; 4:PHA-665752 + PSD 5. 0 wmol/L 41, D% Control L% ,P<0.01; @5

PHA-665752 5.0 pmol/L 28345 ,P <0.01

6 PSD B4 ¢-MET #p4) %) 2 U251MG fm g th Hva(x +s,n=3)

3 1R

P22 I ST i i 22 S0 R AT A A B 5T 40 i
SR AR B B P BTl 2 R A R
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57 B A B0 R B R APE B BR A % 4 kR 4n
JiE £ TR R, [ O R 0 O R R . R,
SLARE 3E 8T 25 W T & 1 BF 9T

13k 57 4R L B 2 AR AR AR, )z A A
Fof AR b b X, AR AR R 2 T A T K B A
20 PR R . PSD R N Tk A 0 T R AR R B4
B R B R R G, A R 23 5
W0 BF 55 2 BL, PSD HL A5 P 95 1 L o S L 0
SR LB SR L 5 B B R A v B R
F B0 3 0 PR . AR ST & B PSD LA 1 4 IE A
astrocyte 2 i F1 i ST 9% U251 MG 2 M 75 3 i 7R HT,
VB PSD X Jie S e 4 it E A A 5 VE

Pl 28 G S5 9R S — b B FE AR 2R A T R PR
L8 A B T L £ X B A T B R T A R %
i 96 %) v BE A AP A T JSURE A R DA TR R S R
TR 12 A, I L4k R0 7 A i B O B R R b
LR EART BRI . 548 &
1 T LA 5 ik 4 L A0 35 3T o 25 b 2R 1 40, AT
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