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[ Abstract | Objective; To study the effects of total flavones of Galium verum (FGV) on protecting in
human umbilical vein endothelial cells (HUVECs) injured by hydrogen dioxide (H,0,). Method: HUVECs were
cultured in vitro. An H,0,injured model was established, FGV at dose of 12. 5, 25, 50 mg -L ~'was cultured with
the cells for 24 h before the model establishment. HUVECs were randomly divided into five groups: normal control
group, model group, and FGV group (12.5, 25, 50 mg -L.""). Cell viability was measured by methyl thiazolyl
tetrazolium ( MTT) assay. The activity of superoxide dismutase (SOD) and the secretion levels of malondialdehyde
(MDA ) were determined by spectrophotometry. The secretion levels of thrombomodulin ( TM ) and vascular
endothelial growth factor (VEGF) were determined using ELISA. The expression levels of NF-kappa B (NF-«xB)
mRNA and NF-kappa B inhibitor (IxkB) mRNA were measured by RT-PCR. Result; The content of MDA, TM,
VEGF and NF-kB mRNA were markedly increased in model group (P <0.01). Compared to model group, FGV
group could reduce the proliferation inhibition of HUVECs, depress the content of MDA, improve the activity of
SOD, decrease the secretion levels of TM and VEGF, down-regulated the expression of NF-kB mRNA (P <0.05,
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P <0.01). Conclusion; FGV has a protective effect on the HUVECs impairment induced by H,0,, and the

potential mechanism of action may be associated with down-regulating the expression of NF-xB mRNA.
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Force 4] ) , CKX41 8] & W 58 2 BX43 3¢5 ik il
Bi ( HA Olympus 22 7] ) , Synergy2 Z Iy g i bn (% ( 3¢
[# BioTek 2y &), PCR System 9700 1% ( 25 [E ABI &
Al ) 722 "L 43060 B A (b AR B AR AR A
) ,Nano Drop 2000¢ f £ 48 5h 73 50l i it (£
Thermo Scientific /¥ &) ) ,5415R % 1 = 3 250 L (f2
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total flavones of Galium verum; human umbilical vein endothelial cells; hydrogen dioxide;
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2 FiE
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IV /Y 1640 1555 5 b JF & 78 37 C,5% CO, ¥
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W OR Bf S 267 bp; GAPDH I i 85| ¥ 5'-
TGTCGCTGTTGAAGTCAGAG-3', F ¥if 5| ¥ 5'-
TCACCATCTTCCAGGAGCGAG-3', ¥ ## - Btk 649
bp, KW ZH K .95 CHIA M 4 min, 95 CAS 4 30
s, NF-kB F1 GAPDH 54.8 “CiB k 30 s(IxB 64 °CiE
k30 s), 72 CHEM 1 min, 30 MEM G 72 C 4t fif
10 min, 4 CLRAF, 1% SREMEBE S Uk, %E M BUA
RGN R, JFxF 4 B B9 DNA 4 4, D
GAPDH RN Z, 307 & B AR 235 Ko
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1. 25 4;2. B2 ;3. FGV 12.5 mg-L ™" 41;4. FGV 25 mg- L'
20 ;5. FGV 50 mg-L "4 (& 2 ~3 [f])

E1 FGV 3 H,0, # {5 HUVECs H A M #l BM M (x =
s,n=4)

Fig.1 The inhibition effect of FGV in HUVECs: injured by H, 0,

(xxs,n=4)

3.2 %t H,0, fiifity HUVECs ¥ SOD F1 MDA /K
M H,0, W3 AR T SOD W& 1k, ke T

MDA )53 W 7K F- (P <0.01) ; W% FGV & 5 £ 41 1)
&0, b FGV (%) vk B 38 55, SOD 1Y i 1t i 28 T+
i, T MDA (1 3 W8 7K P B, 2 v FE AR OC & | B
Rk FGV 41 MDA 4, Hifth 4 41 S5 BRI 4] b
YA G FE (P <0.01) L& 1,

%1 FGV 3 H,0, #{5# HUVECs % i SOD/MDA &0 (v +
s,n=4)

Table 1 Effect of FGV on the content of SOD/MDA in HUVECs
injured by H,0, (x % 5,n=4)

e SOD MDA
211 51
/mg-17" /U-mL ! /pumol -1, 7!
=H - 9.76 +0. 81" 1.64 £0. 19"
LT - 5.18 £0.31" 5.75 0. 68"
FGV 12.5 6.34 £0.23Y 5.14 £0.53
25 6.75 £0.25" 3.83 £0.35"
50 6.96 £0.23" 2.64 £0.47Y

e GEARIE ALY P<0.01,

3.3 X H,0, {5y HUVECs /7 TM #1 VEGF 5 4
SRR H,0, B B E & TM 5 VEGE 1)
SRR, P <0.015 W% FGV &5 S 4 Fi & FGV
WHEHE &, TM 5 VEGF 19 73 WK ¥ 2 7 T B, BRI
Jiig i B FGV 2 TM A, HoAx & 4 5 R AU 2 1 22 S
HA G L (P <0.05,P<0.01), W2,

%2 FGV 3t H,0, &5 HUVECs 4 i TM, VEGF %I (» =
s,n=4)

Table 2 Effect of FGV on the content of TM, VEGF in HUVECs
injured by H,0, (¥ +s5,n=4)

T A e ™ VEGF
205
/mg-L~! /gLt /ng-L~"
=] - 1.62 +0.36% 72.47 £10.94%
[l - 8.08 +0.30 114.58 +6.38
FGV 12.5 6.59 £0.60 92.47 +6.83Y
25 5.73 +0.26% 94.42 +1.94"
50 1.35 +0.08% 81.41 +0.73%

W SRR ALY P <0.05,% P <0.01,

3.4 Xt H,0, # #5 i HUVECs 1 NF-xB, IxB
mRNA X R B E Y H,0, i 45 W #4385
NF-kB mRNA i X} ik & (P <0.01) ; FGV {4
4, WE PR E T F NF-«B mRNA (1) ik & &
TR AT E X (P <0.05) , JoifE A A 4 ik
32 FGV {54741, IkB mRNA [ 4H XF 25 35 8 ¥ %A
WAL, WE 2,3,
4 itig

S0 R AT T AR IS P R A R R
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Marker 1 2 3 4 5 TM & HUVECs R —MHE A, 15 0 Bl
NF-xB 227 bp

IxB 267 bp el IR

GAPDH 648 bp

B2 FGV 3t H,0, #1578 HUVECs i NF-xB,IxB mRNA %%
) % M

Fig.2 Effect of FGV on the expression of NF-«B,IxB mRNA in

HUVEC:S injured by H, O,

E3 NF-«B mRNA
2.0 - E3 1xBmRNA

mRNAM X RIE S &’

B3 FGV 3 H,0, #15# HUVECs 1 NF-xB,IxB mRNA 3%

BIRM (v £5,n=4)
Fig.3 Effect of FGV on the expression of NF-xB,IxB mRNA in
HUVECS injured by H,0, (x +5,n=4)
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Bk 5 ¢ W] B I 26 Ak 5 W T L5 99 1R S0 I L 85
T AL 1, LGRS P S AR E , A B BR A
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JH BT S 2R 8 Hh 7 18 R B €, ) LAY B A0 M N Y
I PR, e A A0 i A AL S B AR T A R R
WEE MM MDA JZ 40 i A5 5 5 4 Ak B T
AL W) 22— L= VT 240 i ST A 4 7 R B Y
FEAYREY . EHELR RS, A
JEAE H,0, REff HUVECs % A= i ot id Sk B0,
filt MDA 3 WABE AT, SOD {7 1 R AR , ik 552 240 g fig o ik
Ak A G A T A AL BE D R AR L SR Pl
FGV R4 2415 H,0, B4l L B, BE & 25 W)
JER) T SOD I ¥ A 34, i MDA ) 733 98 2
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