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e & FHEERE ST FHLHEITR

A&, RXHE?, B, Em !, ML, g

(WBE] T mEHAREAEE KR 22—, MBI 20 SO R B e S B
(A EARYE AL AR M. BB AN EAERFET (VEGF ) KAz (AR M B0 Hh v Re B4 100 A8
YER B ArF0Ll o Frik SEBmtialhy 2019 4F 4—8 H, KR HT 0.9% S AL B b 31 A #R KN K s ( HUVECs )
VRN AZE , R FHAHREE A 1 me/ml FOREREA AL BRAG HUVECs VESCEG2H . SR MTT sk 4n s safe Ji, A
YA AL S SR AT RS RE T, 0 3 R FISE R 2O E S R A e S (qRT-PCR) . SRPEERIL AN HUVECs 1
VEGF. [M&NEAKEFZIA 1 (VEGFR-1) . M4 M AERKEFZM 2 (VEGFR-2) mRNA REARIAMNEN, &
£ (1)XEZ HUVECs 9 OD EAR T8 2H( P<0.05 ) SXFIRAIAH L, 923841 HUVECs AHXTHEGE# A ( 1.871 £ 0.152 )%,
(2) LIKESR 0 h WXTIR, SCIA4E57 12, 24 h BB Al 2 X R4 (P<0.05) 5 M4l HUVECs }57% 24 h it 40
MBI Z TR 3% 12 h (P<0.05) o (3) M4l HUVECs i VEGFR-1 mRNA K& X FRA R ILE:, ZRERITH#E
S (P>0.05) ; 32540 HUVECs i VEGF, VEGFR-2 mRNA K % A AIXS Fak ¥ XA (P<0.05) o &t b
WOREELE T FH VEGF . VEGFR-2 FIXT{EHE HUVECs 8458 . 4%, PEI &AL A B A .
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[ Abstract] Background Neovascularization is one of new research fields for brain protection after ischemia at
present, catalpol (as the main component of Rehmannia ) has some promotion effect of neovascularization, however its
specific mechanism is not yet very clear. Objective To explore the neovascularization promotion effect and molecular mechanism
of Rehmannia catalpol in terms of regulation of VEGF and its receptor. Methods This experiment was conducted from April
to August 2019. HUVECs treated with 0.9% sodium chloride solution were selected as control group, while HUVECs treated
with 1 mg/ml Catalpol solution were selected as test group. MTT method was used to detect the cell proliferative potential,
cell migration test was used to detect the cell migration capacity, qRT-PCR and Western blotting method were used to detect
the mRNA expressions and protein expressions of VEGF, VEGFR-1 and VEGFR-2. Results (1) OD value of HUVECs
in control group was statistically significantly lower than that in test group ( P<0.05) ; compared with that in control group,

relative proliferation rate of HUVECs in test group was ( 1.871 £ 0.152) %. (2 ) Taking 0 hour after culture as control, number
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of migrating cells in test group was statistically significantly more than that in control group 12, 24 hours after culture ( P<0.05 );

number of migrating cells 24 hours after culture were statistically significantly more than those of 12 hours after culture in the

two groups ( P<0.05) . (3) There was no statistically significant difference in relative mRNA or protein expression quantity of
VEGFR-1 between the two groups ( P>0.05) , while relative mRNA and protein expression quantity of VEGF and VEGFR-2

in test group was statistically significantly higher than that in control group, respectively ( P<0.05) . Conclusion Rehmannia

catalpol can promote the proliferation and migration of HUVECs by up-regulating the expression of VEGF and VEGFR-2, and

then play the role of neovascularization promotion.
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RN, PP RIFEIm IR B AR BB I5 YT
WU o , (HIARAE A0 45 590 ( neurovascular unit,
NVU ) AR5 38 093657 7 3132 2 KT 12 56
AL NVU H LO %F 2002 4F4RH, fRHMIZo0.
M . BRI 5 20 K A 5 0 HC At S 200 i e ] 2H
M AR, B2 ARG RIIRE A D Figos
MBS AR e 1, TG00 A5 0 4% 2% B ik R S5l
XA BB A LA A 28 DR AP 300 R 38 B BEAE A T 7 RO I E
GEPTAE. HET . R PR bR T AR R IS ekt
DXL 3 26 e B I 28 i A2 T R 47 NVU AR AR, Il
BN B A BRI ARG, SRR AR A
KN WYIRE. 1A N A F (vascular endothelial
growth factor, VEGF) {2 M4 ERKFF, %M
ARG AE . SER SR T B AN A B A S Ah,
WSR2 AP A, BA RS
FEHF (brain derived neurotrophic factor, BDNF ) AR [4] .
PTG A K M L TSR
PRI, A 45 VEGE . #3048 397 2 ) {47 NVU
(EECE-37% S

MBS T K T S i T2y, b iR
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MR USSR A S50 A B, 98 f A Bl ikt 1] 11X Jo
T A ER e W A, 4R b A R (R 0 A8 R AR A
RIET )RR MR . 235 e I AT
MRS R o, I H ol 20 PE B SR AR b v SR TR
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W 0 ARG S TEM VEGE B A2 A 5 a B 3F
Hi R REAR ST AE AR KPR, BB .

1 MR57EE

L1 difods s SCambEh 2019 4F 4—8 A, AJSF#R
fk P K2 40 B8 (human umbilical vein endothelial cells,
HUVECs ) W [ rh BB EIFAIME . 7254 1% BT,
10% DMEM (35 3R B35 32 HUVECs, FiRpfiffE s
37 ClEfE, —HE A (CO,) HHEN 5%,
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1.2 EEGCRISUES  FEEE A iR R A PR A
(4l = 98%, 3Tk 362.33) , LIZHEEEH 1 mg/ml
R E I 2P i v 5 VEGF ., S A
Fe A KRN F3Z4K 1 (VEGFR-1) | I N A KINT%
&2 (VEGFR-2) 5190 A 4A EHE AR ( Lifg) ARR
5] BT VEGR AF5131), %t VEGFR-1( H00002321 ),
HPL VEGFR-2 (92006 ) K fbt GAPDH (14C10) 4 H
Affinity biologicals 2% %], VEGFR-1, VEGFR-2 i & g
H Abcam 2vH], MTT i)&W A &K FE /A A, RNA ##
BUKH & (Qiagen ) W H RAREMEHE (dba) AR
H], RNA [2%%5% ¢cDNA i) & ( Applied Biosystems ) A
ViiA ™ 7 Real-Time PCR System ( Applied Biosystems ) I3
HZEBR CH R B AR A A
1.3 LTk
1.3.1 MTT ¥ SRHA MTT kil 40 fa s s g 1, R
AT . B X B HUVECs L 1 x 10° ml B9 %5 B 432 Fp
T o6 fLHH, 41K & 60%~70% I 55 e A 2 ML i 1Y
REFRIEIFAr BN 0.9% FEALBHE W (XTHRAL ) | FEmE
WU 1 mg/ml (SEER2H ) ARZLHEFR. 24 h 5 gl fL
B MTT % 5 mg/ml, 4 hJ5 )40 A — B 385750
(DMSO ) , ¥#IK$EY 10 min J5 7 490 nm J% £ R i &
BALWOEEE (ODAE ) |, FFITHAAuMIAH X AR
1.3.2  4UTRSSCE SR FHANME % 52 5o A6 0 40 i i 7%
fie ), BAKGIT . # HUVECs 255880 T 6 FLIR T, 46
MRRTAERR 975 T FH I 528 5 5~6 iEFATRUREZE, 4
% 80%~90% Ji K FHICH 200 w13k (29 0.7 mm)
FEAS B FEAAR RIO B B O AT R, 5D bR
B, ERJLE N7 o ZJERHABREESE R (PBS)
THUE 2 K, RBREE A MR 75 1 20 M T4
SR G AN LIS A IGFRBEIE N A 0.9% SAALER%S
W(XFPHRZH ) | AEREVAE 1 mg/ml (SEEGZH ) HEATA0H,
KiFR 0. 12, 24 h 5 WA RS IE O, FFIT5 100 £
WAEE T 4 DT I B R 2R A, SR E R
3 PIFHCEH .
1.3.3  SLEOEE R AV (qRT-PCR) 4351
K 0.9% FALBET (XTHRAL ) | FEBEATR | mg/ml (52
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¥4 ) T 7 HUVEGs 36 h, Z Jii % Jil qRT-PCR £ ]
VEGF., VEGFR-1, VEGFR-2 mRNA % k1% %, H Ik
W 43 HER A RNA $2EGAF & RNA 5% 58 cDNA
R FIHE B RNA K4 8 cDNA, FJH ViiA ™ 7 Real-Time
PCR System #£4T qRT-PCR 7341, 95 °C 305, 95°C 105,
60 °C 32 s FH 40 MEIH, ¥ GAPDH 1E NS4 H
B 38 R AR X R ih B, qRT-PCR B & 3 IRIFBCEIME.

VEGF . VEGFR-1, VEGFR-2 % GAPDH 5| ¥)J¥ 5 W% 1.,

%1 VEGF. VEGFR-1, VEGFR-2 S GAPDH 5|#/751
Table 1 Primer sequences of VEGF, VEGFR-1, VEGFR-2 and
GAPDH

K 514 G
VEGF 5 ~ACCAAGAGCGACGTGTG-3/ 5 “TTTTGGGTCTCTGTGOCAG-3
VEGFR-1 5 -CACCAAGAGCGACGTGTG-3" 5 “TTTTGGGTCTCTGTGOCAG-3/

VEGFR-2 5 -CACCACTCAAACGCTGACATGTA-3" 5" -GCTCGTTGGCGCACTCTT-3"
GAPDH 5" -TGATGACATCAAGAAGGTGGTGAAG-3" 5" -TCCTTGGAGGCCATGTGGGCCAT-3

H: VEGF= I WA K FE T, VEGFR-1= 145 N & AEK T
ZR 1, VEGFR-2= Il % P {7 K120k 2

134 ARPEELRYE  qRT-PCR J& % FH %0 928 B3 3 46
il VEGF. VEGFR-1. VEGFR-2 T EAKEM, Hik
Wwr: (1) BIEM: R4 CHIER K PBS M4l
M2 Yk, MRAERE SR AN FEDINA —E ALY 0.1% SDS-
RIPA ZL# W J2 100 M PMSF, .+ RIPA:PMSF I, 4]
9 100:1, B HFE TUK | 15 min, SR K40 i 240
A 1.5 ml EPETRERIT, 4 CHET 13.8xg &
O 15 min, W FVEHROFRBAM S EA T, (2) K
I BCA SR EHWRE . (3) EAAM.: mEATFFE
Al A —E AR FREZE W, 95 CEREE R 5 min
A, (4) k. BEATUINA SRR IEREERL
SAEFL, FFT 80 V IHE T HIKZY 30 min, SRJSAE 120 V
FHE T HLIKZY 60 min, 445 G YURES 2 RN IR T REE S
ARk k. (5) Bl Bodl 1 x SRR, HiE
BEE =R 4549, 280 mA fHI LI AENHE ., (6)
B SR 5% Bils4- == Et ] 1.5 h, B ERE R
JH TBS-T ZE ik i% 15 min, FLPEi% 3 . (7) Hifk
W R BERIE LI —PT TAER, 4 CHF
B, H2RKEE b, (8) B & PVDF iR
A ECL &Y b A7 A HT, R Image J #4F &
wHONTE M, HNEAM RS R = BIEASW KE
B / WS 4 K.

1.4 SGeitsEorE R SPSS 17.0 Geitp ik deA T 5
AbER, HHERECRILL (xxs) Fon, LR iR AR
RIr 22500, AP R g K5, Wil fa] i
SRR ¢ K5, 2N ELBCR FHECX ¢ K550 R g7k i
a=0.05.
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2.1 HbEEFEEEXT HUVECs 9 8 I 2 m) X BR 4l
HUVECs i OD {8 & (0.366+0.103) , ik F 52 56 4H
1 (0.674+0.135) , 2R 4115 & X (1=7.12,
P=0.04) ; S5XFRAAHL, L4 HUVECs A1 X314 58
% (1.871+0.152) %,

22 MEEFEEEXT HUVECs SERSRE AR LIRGFE O h
xR, SEE 40 HUVEGs 55 3% 12, 24 h i 7% 40 i %%
BEZTXBY, 2RA%T%E X (P<0.05) ; WA
HUVECs 3557 24 h iE B Al A 39 2 TH 3% 12 h, 2
SAGIEE L (P<0.05, WE2) .

F2 WYl HUVECs Hid5 12, 24 h iEB AU LLAL (x5)
Table 2 Comparison of number of migrating cells between the two groups

12, 24 hours after culture

5 BF12h RF24h to Pl
Xt HEZH 1.18£0.00  1.38+0.01 -5.93 0.02
g 126+0.08 1.78+0.23 -5.12 <0.01

1l -147.24 -2.88

PlE 0.03 0.04

2.3 HLEEFEEEN HUVECs VEGF M H 2 ik £ K05
Wi PiZH HUVECs VEGFR-1 (1) mRNA K2 ARk &
Heds, ZRIEGIH2FE X (P>0.05) ; LK 4H HUVECs
VEGF. VEGFR-2 ) mRNA % & (A X ik & 4 8 T
YR, ZRAFIFEE L (P<0.05, WWE 1~2) .
3 iTig
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XIIRE S XIHEE S XIRR Seueal

TE: 55X IR L E, "P<0.05; VEGF= Il % M % A4 KT,
VEGFR-1= MAF N AE K IHF 2448 1, VEGFR-2= L4 N A K K7
2k 2

El1 Pith HUVECs VEGF B HAZ {8 mRNA AHXSFei5 5 UL
Figure 1 Comparison of relative mRNA expression quantity of VEGF and

its receptors between two groups
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Figure 2 Comparison of relative protein expression quantity of VEGF and

its receptors between the two groups
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