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Effect of heparin-derived oligosaccharide on lipopolysaccharides-induced

inflammation in HUVECs and its molecular mechanisms
ZHANG Lingling, JI Xuanxin, LIU Jieru, HUANG Qinglin, HE Shuying”
School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract In this study, the effect of heparin-derived oligosaccharide ( HDO) on lipopolysaccharides ( LPS) -
induced inflammation in human umbilical vein endothelial cells (HUVECs) and the molecular mechanisms were
investigated. The generation of intracellular reactive oxygen species ( ROS) was detected by 20, 70-dichlorofluo-
rescein diacetate ( DCFH-DA) . Experiment is divided into blank group (0.5% serum medium), model group
(LPS +0. 5% serum medium) and HDO dosing group ( LPS + 0. 5% serum medium + 0. 01, 0. 1, 1mol/L
HDO) . The intracellular reactive oxygen species level was detected by reactive oxygen species experiment, the
level of key regulatory proteins p38 and p-p38 in MAPK pathways and VCAM-1 were determined by Western
blot. The results showed that HDO at 0. 01, 0. 1 and 1 pmol/L could inhibit the expression of VCAM-1 in
HUVECGs induced by 100 pg/mL LPS, and reduce the expression of key regulatory proteins p38 and p-p38, but
could not obviously affect NF-kB nuclear translocation. The results all above showed that HDO could decrease the
key regulatory proteins expression, and suppress the transcription of VCAM-1, resulting in inhibiting inflammation.
Key words heparin-derived oligosaccharide( HDO) ; human umbilical vein endothelial cells; atherosclerosis;

anti-inflammation; lipopolysaccharides
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Figure 1 Inflammation model was established by lipopolysaccharides
(LPS) and then vascular cell adhesion molecule 1 ( VCAM-1 ) protein
in human umbilical vein endothelial cells ( HUVECs) was analyzed by
Western blot (x +s,n=3)

A : Western blot assay ; B : Densitometric analysis of the relative proteins
taking B-actin as reference

*P<0.05," " P<0.01 vs control group
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Figure 2 Inhibitory effect of heparin-derived oligosaccharide ( HDO) on lipopolysaccharides ( LPS) induced reactive oxygen species ( ROS) overpro-
duction. HUVECs were detected using a 20,70-dichlorofluorescein diaceta ( DCFH-DA) probe
A; Control ; B: Model (LPS 100 pg/mL) ;C:LPS + HDO (0.01 pmol/L) ;D:LPS + HDO (0.1 wmol/L) ;LPS + HDO (1 pmol/L)
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Figure 3  Effect of heparin-derived oligosaccharide (HDO) on VCAM-1, p38, p-p38 and NF-kB proteins in HUVECs analyzed by Western blot

(x+s,n=3)

A ; Western blotting assay ; B : Densitometric analysis of the relative proteins taking B-actin as reference

#pP <0.01 vs control group; * P <0.05, * * P <0.01 vs control group
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Figure 4 Heparin-derived oligosaccharide( HDO) changes the distribution of NF-kB in the nucleus and cytoplasm

£ b Rrik , HDO B 7 HA ] VSMCs H45H i)
VER  AEAR S50 v i & B HDO S8 o8 5% M8 48 KE 2 i
B I A LUR 2R A ROS #YIKF-, p38 1Y
PR S WEIR AL, B 55 15 ) NF -« B 7 240 i )
GIA B LA S AE R F VCAM-1 2R3k, RNy
PIRVEH

S % X ok

[1] Li W,Chen LP,Li L,et al. Effect of twelve-degree of polymeriza-

tion heparin oigosaccharide on proliferation in vascular smooth
muscle cells[ J]. Chin J Clin Pharmacol Ther( ¥ 8 & jk 2% 28 %
53695 %) ,2011,16(8) :862 —867.

[2] LiL,Gao T,He SY,et al. Effect of heparin-derived oligosaccha-
ride on vascular smooth muscle cell proliferation through inhibi-
tion of PKC-a expression [ J |. Acta Pharm Sin ( 25 % 3 3R),
2012,47(8) :993 -1000.

[3] LiL,Rui X,Liu TF,et al. Effect of heparin-derived oligosaccha-
ride on vascular smooth muscle cell proliferation and the signal
transduction mechanisms involved [ J ]. Cardiovasc Drug Ther,

2012,26(6) :479 —488.



624

‘1’ @ F # X # % #i& Journal of China Pharmaceutical University 2016,47(5) :619 — 624

H4TE

[5]

(7]

He SY, Wang HF, Yu DF, et al. The mechanisms of heparin-
derived oligosaccharide on the inhibition of smooth muscle cells
proliferation induced by platelet-derived growth factor[ J]. Acta
Pharm Sin( 25 % 54R) ,2015,50(8) :993 -999.

Li L,Li W,Ren Z,et al. Effect of heparin-derived oligosaccharide
on vascular smooth muscle cell proliferation[ J]. Vasc Endovascu-
lar Surg,2012,46(5) :393 —400.

Liu X, Pan L, Wang X, et al. Leonurine protects against tumor
necrosis factor-mediated inflammation in human umbilical vein
endothelial cells[ J]. Atherosclerosis ,2012,222(1) ;34 —42.

Cai H, Harrison DG. Endothelial dysfunction in cardiovascular
diseases : the role of oxidant stress[ J]. Circ Res,2000,87(10) :
840 —844.

Qi M, Miyakawa H, Kuramitsu HK. Porphyromonas gingivalis
induces murine macrophage form cell formation [ J]. Microb
Pathog,2003,35(6) :259 -267.

Bao MH,Zhang YW ,Zhou HH. Paeonol suppresses oxidized low-
density lipoprotein induced endothelial cell apoptosis via activa-
tion of LOX-1/p38MAPK/NF-«kB pathway|[ J]. J Ethnopharma-
col,2013,146(2) .543 - 551.

Li P,Wang DW,Liu XD. Tumor necrosis factor-a and its recep-
tors in theumatoid arthritis[ J]. J China Pharm Univ ( B 244}
K FFH/),2011,42(3) ;276 —283.

[11]

[12]

[14]

[15]

[16]

Chen L, Lai YS,Ji H. Effect of COX/5-LOX dual inhibitor ZLJ-6
on the expression of LPS-induced inflammation factors in macro-
phage cells[ J]. J China Pharm Univ (¥ B 25# X F 5 4K),
2012,43(1) .70 -74.

He SY,Sun J, Liu K, et al. Effect of combretastatin A4 derivative
CPU-XT-006 onproliferation, apoptosis and expression of VEGF
and bFGF of HUVEC in vitro[ J]. J China Pharm Univ ( ¥ & 2
R FIR),2013,44(5) 451 - 454,

He SY,Xiong R, Liu K, et al. Molecular mechanisms of combret-
astatin A4 amino sugar derivative CPU-XT-008 on inhibiting
proliferation of vascular endothelial cells [ J]. J China Pharm
Univ (P B %A K5 F ) ,2015(5) :594 -599.

Niu J,He SY,Li W, et al. Preparation of heparin derived oligo-
saccharides and effection of them on vascular smooth muscle cells
proliferation [ J]. Pharm Biotechnol ( 25 4 % 4 3 K ) , 2009,
16 :46 —49.

de Nigris F, Lerman A, Ignarro LJ, et al. Oxidation-sensitive
mechanisms, vascular apoptosis and atherosclerosis [ J ]. Trends
Mol Med ,2003,9(8) :351 —359.

Shang Y, Zhao LY, Lu JK. Relationship between inflammatory
cytokines and gastric cancer[ J]. J China Pharm Univ ( ¥ B 2
H R FFR),2015,46(1) ;123 - 128.





