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Study on activity of VEGF-binding factors in Paris polyphylla
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Abstract: Objective To screen and isolate vascular endothelial growth factor (VEGF)-binding factors from Paris polyphylla var.
yunnanensis, and explore their property for stimulating VEGF activity. Methods The VEGF-binding factors from water extract of P.
polyphylla var. yunnanensis were screened by VEGF-affinity chromatography and further purified by HPLC method. Their activity on
proliferation of VEGF-dependent cells was determined by MTT analysis with sensitive cell line HepG2 as model. We also predicted
the possible components according to RRLC-QTOF and UV results. Results The VEGF-binding factors screened from the water
extract of P. polyphylla var. yunnanensis were named as factor B® which included three compounds and could induce the proliferation
of VEGF-dependent cell line HepG2 but not the VEGF-independent cell line HEK293. Further studies indicated that factor B® had an
additive effect with VEGF to induce the proliferation of HepG2, and the additive effect could be attenuated by VEGF antibody. In
addition, the proliferation of HepG2 cells induced by factor B* alone could also be attenuated by VEGF antibody. Furthermore, based
on the results of RRLC-QTOF and UV analysis, we predicted that factor B are probably members of saponin family. Conclusion The
factor B? isolated from P. polyphylla var. yunnanensis has the property to stimulate VEGF activity.

Key words: Paris polyphylla Smith. var. yunnanensis (Franch.) Hand. -Mazz.; vascular endothelial growth factor; factor B?; affinity

column chromatography; saponins

ks BE3: 2015-01-07

HEETE: WLAKKERWIR EEES (2012FR017); WiVLA HARRFAEES %I H (LQ14H280007)

EEEN: HHE (19917, &, Sl EORE, FEAFRARYE TR T IF R AR H . E-mail: litongchina90@163.com
w981, 5, FTAGERAR Y P HUMBNE PER T L . E-mail: gfeil981@live.com

«BEMEE  BOKH (1962—), 5, FZNGNZANMED) IR an i e ROSREH)IIT ST Fax: (0571)63740809  E-mail: qian3906@zafu.edu.cn

ESEE R



© 2252+ XY

Chinese Traditional and Herbal Drugs 25 46 % 25 15 3 201548 H

A Rhizoma Paridis & F G FRFEE BT
BPR, MAAEAR, ANZGEA ) FOR R, HATTE i
. PRI A WERIEI . EATE T,
AR AN H TR 2 RS T AR S R AE .
EZ5 ) 2010 FRRUCE A FERE Paris polyphylla
Smith. var. yunnanensis (Franch.) Hand. -Mazz. -t
W — 8 4& Paris polyphylla Smith. var. chinensis
(Franch.) Hara /E ) 258 RS S RID) .~
A A e ] A 5 B 2 AR A DA Oy A B A BT 39 3% i 2y
A S e e I S (PSP )i RPN 1
ik A A P ZE A T K 8 A5 L S

M5 AN 72 A KB F- (vascular endothelial growth
factor, VEGF) & s LR ST (1) [RIUs — 2R A48k £
F, HS I R AR R e e AR S S
RERE AL A B 0 JR P A A R B, 3 0 L 1) v5 03
P, B RS R B s I 5 5, VEGF B R il
FI OB . VEGF S HZ WA, L
VEGF165 i PEos, & VEGF G i & %
(I A B 15 TR F o VEGF165 85 1 78 L4 451K
oh Y TR O BT A I BEIT, AT /)
SEER L B AR R ) T, SO UL S HE Y, ok
ARBETHR, BB O L S AR 0. 5 kR
I, VEGF165 8 FIB BAT AR M II A, 5 A
EAL 1~ 1 bl [ 4 AT DA 2% e a3 A T Al I 4 0 A4
J i LB IR B H S oS REBR R BT R AR
B HE 57 (A

VEGF JEILE A B R 1, g5 2
VE I AL 1 038 AR B Dh REERL 1, JEHGR SR B R
R I DR B, AT I AE 2R KR T B
W LN o o FORE AT &Y S ML IR Th AL
DALt , ASHIFFER F 6 AH 4K VEGF S5 RTEE i 18 7 v,
M ERERKIRY) h ikl §E Yy VEGF e (A
WIAEAY N VEGF165 HHD St #Eimior e
ai bz, FRE Y VEGF BUs Rl gn bk AE 4

RO, S HE P HEAT YR P ST
1 7
1.1 %t

5 FEERIPTEE A P EAMCR B 2 B KB R
H, BWHTT RO E R Bt v 24 27 BHBOR AR | #08%
YN B Paris polyphylla Smith. var.
yunnanensis (Franch.) Hand. -Mazz. [FJ#EARZE,
1.2 ZAatk

N0 HepG2. N 41 e HEK293 Hhr

iy

MPNEESE AP S Cr e v iU
1.3 k7

VEGF SEF 5 G il H %5 NRPB03S-5mL)
AN A A (HSA) SEREREH =5 H S
NRPB99S-5mL) 40 [ #t MM 41 0% A R A PR 2
Fl. DMEM miflilsgedt. JR2kiE (32[E HyClone
D REEEE. WPT (GEE Sigma AF])D); MTT
WA R LA TAEY TR CERARA ) 1; VEGF165
. VEGF $ittk (BuMaleEEHAEBR A FD;
il L0 I (PR Scharlau A 7)) ; H2(FR
Tris. HCl C_EifgaiAla il A PR A 7D .

1.4 Xz%

Agilent RRLC ¥AHME R4 (F45 G1312B 1Y
TOTHIRAS, G1322A BUAHL, G1367D A A )ik
FERYFN G1316A AUFFIRARD; Agilent 6530 4 U B AT-
CRAT I (] ER R, T % FELESS F YR (EST )
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2.6 LREEF XL G TE Y 200

HepG2. HEK293 41 a5k R “2.5” 1,
053 B4 B DS -5 FH T AT 217K L S A% (R 6 5
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310.275 kPa (45 psi), skimmer H &K 45V, MS2
fffEAEE (CE) N 16 V.
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B 1 ZEE#KIEY VEGF #1 HSA EMGILHEES
B4 #9 HPLC 4347

Fig. 1 HPLC analysis of P. polyphylla var. yunnanensis
water extracts binding to VEGF and HSA affinity columns
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2 EEE#KREYHRETF B A@LER HPLC £
Fig. 2 HPLC analysis of purified factors B® from P.

polyphylla var. yunnanensis water extract
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BHEES  110 VEGF 25 1% HEK293 41 A f 14 5 ¥
HIEHAEN (P>0.05), WK 3.
3.4 EAF B xHpRILE A S0

FEBA AN VEGE & 941 F, 41 B i
JEIR S >4.0 mg/mL 1, BEW 12 355 T VEGF HiUs
AN HepG2 MIMEAE, JFEFEM R (P<
0.01), HAREFH S VEGF AHUKAI4N I HEK293
(35, LK 4.
3.5 VEGF #i&xxtEF B #1 VEGF i% S0 1L 58
RIHNHIER

K5 Bor, AUIMARET B G5 1 fESE) 2 [q
ISR T B® F1 20 ng/mL VEGF & 11 (4 2 k52
®) YREN 52155 VEGF BUR Y41 HepG2 14
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& (200 ng/mL) BHBIEAET 58 3 #ILSE8), Br
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0.5 B2 HEK293
E 03] Z%
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PR AL TP<0.01, 4 H
P <0.01 vs negative control group, Fig.4 is same
El 3 FREREREHR VEGF ZAX HepG2 71 HEK293
MARIEFERIRNE (X £s,n=3)
Fig. 3 Effects of VEGF protein at different concentration
on proliferation of HepG2 and HEK293 cells (X £s,n=3)
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Fig. 4 Effects of factor B® on proliferation of HepG2 and
HEK293 cells (X £s5,n=3)
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= \ s NN » Y .
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Fig. 5 Effect of VEGF antibody on proliferation of HepG2
cells induced by factor B* (X £s,n=3)
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F, 93X 3 AMEAPITTRER 413X (R 1. Bb4h,
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Fig. 6 Results of factor B’ using RRLC-QTOF and UV method
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®1 EFBH3INMEVNTES TR, B FRERTEE

Table 1 Possible molecular formula, molecular mass, and matching degree of three compounds in factor B*

tEY T RES 1K AR5 Ui iR UCRC RS CEEUEICEE
A C4sHooN¢Oo 1006.624 7 99.98 97.75
CaiHgoN 013 1006.623 3 98.32 95.87
CaoHgsN 1015 1006.622 1 93.12 95.15
B CaoH7O5 678.506 4 99.70 93.70
C3HgN 00, 678.505 1 96.73 93.48
C3oHgaN S 678.505 8 99.53 93.43
C Ca7HogN1¢O16 1138.702 1 100.00 98.63
CagHogN1,020 1138.700 7 98.43 97.94
CagHooN2O12 1138.703 3 98.40 97.36

], 24 VEGF # ik k35 5, IR 7 B X VEGF
(AN s A (I o XS IR, fE RS
TR RN 7 B R EEEE A VEGF
(VAH AR R R T 40 B 45 . A VEGF SR 2
L IR e L e A A s BT A I R T
Ji A, I L T A TR I AL 5 T
Oy TRt TR, 2 p EAR A TR AR G s 2 I
AL EF A M D) RE (0 EAL G 25, AR AR
i FRIT N R ARk AR | It A P ZE M ek 6 AR
o I, AFSUR LI T B Al gt 2z m A Y
TG LS AT R Ay 22—, S IGi l E T BE
G PE R 7, X A% 4 v 24 B35 0 T R R HA F
(RIATE A (RN B S 2

AP T B 1] RRLC-QTOF MIsE 45 5., 454 3
AN AW 58 A0 61 P DA B AE HLWE 55 1 B8 T A At
X HBUSCRAT B S, HEWT A T B v /b ] fig
FER) 3 MGE Y B IRy . YR 1 HpiX 3 4
ARl BE 4 T SORIAR 237 0, 2 ) SCHR AT
YORL, I R E Y, PIIEHEmx 3 4
WA v BB AL A1, R B & 45 A ) 58 AL T
PR R ORI TAE R — DI

BT EARIRIE R T B ML VEGF A H AE
FH GRS 40 M (0 3 58, {H /RIS VEGF (1) HepG2
M, WAHSMNN VEGE 44T, BT B s
75 T4 10, IX N RES HepG2 41 i vl LL&r i
H.23W VEGF 2 1340 fusha %), i VEGF £
FETHFRFEFUN ST B MEM, K4 VEGF
POATT LS HTE T B 195 S o 3 Pl 0 ] e A0
B4 N 20 ng/mL VEGF &E A4, KT B
AT Sk o LR B N I SRR, DRk 2 R IR
VEGF & (IR FE Lm0 i3 iE e gt /e H 2

ZIRFIA . JEAh, AP R RN T B il L
VEGF W54l M 385, (HAE 1 B JRaR i 45
Ry HRAEBOAR G AT R I 45 RO 20 5 A
3 M, HEmEAERE — R0 &, BhE R
— &y, WP ST RE, AT L
W TT R 2 BRI — AR G 2 B

Sl IITRRKF BT A B AR T R

AT AT H 8.
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