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Influences of Arsenic Trioxide on Proliferation/Apoptosis and Expression
of ICAM-1/VCAM-1 of Human Umbilical Vein Endothelial Cells
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ABSTRACT Objective: To investigate the effects of arsenic trioxide (As,;Os) on the proliferation and apoptosis of endothelial cells
and the influences of As,O; on the expression of intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1(VCAM-1)
in vitro. Methods: Human umbilical vein endothelial cells (HUVEC) were incubated in medium with different concentration of As,O;.
The proliferation profile of HUVEC was determined by CCK8 Kit. The apoptosis of HUVEC was detected by microscopy and flow
cytometry (FCM). The expression of ICAM-1/\VCAM-1 was detected by applying ELISA and Real-time PCR. Results: The apoptosis rate
of HUVEC was in a low level valued 0.134+ 0.03 %, 3.305+ 0.53 %, 3.748+ 0.84 % P<0.05 when incubated in medium with 3
wmol -L* of As,O; for 24 h, 48 h and 72 h. When the concentration of As,O, was more than 3 wmol -L?, the apoptosis rate of HUVEC
promoted significantly (P<0.01). The outcomes of ELISA showed that, compared with that in control group, the expression of VCAM-1
increased significantly (valued 123.32+ 3.78 mmol -L*, P<0.01), while the expression of ICAM-1 did not change (P>0.05), when
incubated in medium with 1.0 wmol- L™ of As,0,. With the increasing of the concentration of As,O;, the reaction of ICAM-1/VCAM-1 to
As,0; was different. The expression of VCAM-1 mRNA (fold of change) were  1.657+ 0.287,1.858+ 0.241, 2.321+ 0.280, 3.012+
0.235, 3.508% 0.342 (P<0.01) in 1.0, 2.0, 3.0 4.0 5.0 wmol -L* groups, respectively. Conclusion: Arsenic trioxide can promote the
apoptosis of HUVEC, increase the expression of VCAM-1/ICAM-1 in a dosage and time dependent manner.
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Note: * P<0.05 # P<0.01 compared with control group * P<0.05 compared with 24h group.
2.3 As,0; HUVEC ICAM-1 VCAM-1 As,O; lumol-L't  VCAM-1
Annexin  -FITC/PI 123.32+ 3.78 mmol-L"* P<0.01 , HUVEC
As,0, HUVEC ICAM-1 38.94+ 2.59
- o mmol-L* P>0.05 As,O; HUVEC ICA-
M-1.VCAM-1 2 .
30
£ 25 250
LLE ——24h B ICAM-| » il
5 20 —=—48h B VCAM-1
T —&—72h =200 ok
; 15 .
=
Z 10 :
2 2150 s
g 5 3 *k
[=% =%
= e
0 T 100
Control 1 2 3 4 5 e
= " *
As,0; Concentration(pmol/L) <50 * x
1 As0, HUVEC g
Fig.1 Apoptosis rate of HUVEC(%) 0
Control 1 2 3 4 5
24 As,0; HUVEC ICAM-1/VCAM-1 As,0; Concentration(umol/L)
ELISA 2 As,0O; 48h HUVEC ICAM-1/VCAM-1(*P<0.05,**P<0.01)
AsO; HUVEC48 h ICAM-1 Fig.2 Expression of ICAM-1/VCAM-1 when incubated with As,O; for 48h
VCAM-1

(*P<0.05,**P<0.01)



- 2650 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.14 MAY 2012

2.5 As,0; HUVEC VCAM-ImRNA
As,0, HUVEC48h PCR
VCAM-1ImRNA
P<0.01 3.
45
4

L
w la

&

in

VCAM-1/GAPDH (fold of change)
-~

-
&
2 3 4 b

0.5
0
control I
As203 Coneentration ( pmol/L)
3 As,0; 48hHUVEC VCAM-1 mRNA P<0.01

Fig.3 Expression of VCAM-1 mRNA when incubated with As,O; for 48h
(fold of change) P<0.01

3
PCI N
310
HCASMC
HCASMC E2F-1 mRNA EMAP-
HCASMC N 13
PCI N
[14]C
N IL-8.
IL-6
ICAM-1,VCAM-1
[150

ICAM-1 VCAM-1

As,0O,
ICAM-1.VCAM-1

1,2,3 wmol-L*
IC-
AM-1 VCAM-1
ICAM-
1 VCAM-1 o As,0; 1
wmol-Lt  ICAM-1 ICAM-1
As,0; ICAM-1
ICAM-1  As,0, 48 h
(References)

[1] Walpola PL, Gotlieb Al, Cybulsky M, et al. Expression of ICAM-1
and VCAM-1 and monocyte adherence in arteries exposed to altered
shear stress[J]. Arterioscler Thromb Vasc Biol, 1995, 15(1): 2-10

[2] Goldberg SL, Loussararian A, De Gregorio J, et al. Predictors of diffu-

—

se and aggressive intra-stent restenosis[J]. J Am Coll Cardiol, 2001, 37
(4): 1019-1025

[3] Sprague E A. In vivo cardiovascular assays for drug discovery: Evolut-

—

ion of the drug-eluting stent [J]. Current Opinion in Investigational
Drugs, 2007, 8(3): 219-225

[4] DaiJ, Weinberg RS, Waxman S, et al. Malignant cells Can be sensitiz-

—

ed to undergo growth inhibition and apoptosis by arsenic through mod-
ulation of the glutathione[J]. Blood, 1999, 93(2) : 268-277

Chen ZX, Chen GQ, Ni JH, et al. Use of arsenic trioxide in the treatm-
ent of acute promyelocytic leukemia (APL) :
harmac okinetics in relapsed patients [J]. Blood, 1997, 889 (12):
3354-3360

[6] S :

5

—_

clinical efficacy and p-

[9]. , 2009, 28(2):
152-155
Tian Wen-jie, Yang Wei, Ge Jun-bo, et al. The effects of arsenic trioxi-
de eluting stents on expression of inflammatory factors in injured coro-
nary arteries in pigs [J]. Chinese Journal of Geriatrics, 2009, 28 (2):
152-155
[71 , : :
[3]. , 2006, 34(1): 14-17
Yang Wei, Ge Jun-bo, Liu Hong-ling, et al. Arsenic trioxide eluting st-
ents to prevent restenosis of injured iliac arteries in rabbits[J]. Chinese
Journal of Cardiology, 2006, 34(1):14-17
[8] Reidy MA. A reassessment of endothelial injury and arterial lesion
formation[J]. Lab Invest, 1985, 53(5): 513-520
[9] Clowes AW, Clowes MM, Reidy MA. Kinetics of cellular proliferation
after arterial injury. l1I. Endothelial and smooth muscle growth in chro-
nically denuded vessels[J]. Lab Invest, 1986, 54(3): 295-303
[10] Nobuyoshi M, Kimura T, Ohishi H, et al. Restenosis after percutaneo-
us transluminal coronary angioplasty: pathologic observations in 20
patients[J]. J Am Coll Cardiol, 1991, 17(2): 433-439

2646



- 2646 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.14 MAY 2012

3 305
- Nanog
Nanog N
l
Nanog . . 1
Nanog

. Nanog N

el Nanog 11
mMRNA

Nanog

hGAPDH
RNA

Nanog
DNA PCR

DNA DNA

Nanog mRNA

Nanog

- Nanog

el SKOV-3
CD117
SKOV-3 N

CD117
Nanog
Nanog mRNA
CD117

SKOV-3

SKOV-3 o

Nanog

Nanog Nanog

Nanog SKOV-3

SKOV-3 Nanog

Nanog

(References)
[1] Chambers I, Colby D, Robertson M, et al. Functional expression cloni-
ng of Nanog, a pluripotency sustaining factor in embryonic stem cells
[3]. Cell, 2003, 113(5):643-655

[2] Mitsui K, Tokuzawa Y, Itoh H, et al. The homeoprotein Nanog is requ-

—

ried for maintenance of pluripotency in mouse epiblast and cells[J].
Cell, 2003, 113(5):631-642

Huntly BJ, Gilliland DG. Cancer biology:summing up cancer stem cel-
Is[J]. Nature, 2005,435(7046):1169-1170

AL-HAJ M, CLARKE MF. Self-renewal and solid tumor stem cells
[J]. Oncogene,2004, 23(43):7274-7282

Yamaguchi S, Kimura H, Tada M, et al. Nanog expression in mouse
germ cell development[J]. Gene Expr Patterns, 2005, 5(5):639-646

[3

—

[4

[l

5

—_

6

—

Hart AH, Hartley L, Parker K, et al. The pluripotency homeobox gene
NANOG is expressed in human germ cell tumors [J]. Cancer, 2005,
104(10):2092-2098

[7] Ben-Porath I, Thomson MW, Carey VJ, et al. An embryonic stem Ce-

—

11-like gene expression signature in poorly differentiated aggesive human
tumors[J]. Nat Genet, 2008, 40(5):499-507
Booth HA & Holland PW. Eleven daughters of NANOG[M]. Genomi-
cs, 2004, 84(2):229-238
[0l : : :

[3]. 2010, 19(12):893-896

Wau Jia-li, Ji Xin-giang, Liu Jia, et al. Isolation and initial identification

8

[

of human ovarian cancer stem cells[J]. Prog Obstet Gynecol, 2010, 19
(12):893-896

2650
[11] ; , :
1. , 2003, 83(10): 859-861
Luan Tian-zhu, Mei Yu, Xu Dong-xiu, et al. Effect of arsenic trioxide
on rabbit vascular smooth muscle cells after balloon angioplasty [J] .
National Medical Journal of China, 2003, 83(10): 859-861
[12] , , :
[9. , 2010, 19(3):
253-246
Luan Tian-zhu, Ji Hong-liang, Fu Song-bin, et al. Effects of arsenic tr-
ioxide on E2F- 1 and EMAP-  of smooth muscle cells of human co-
ronary artery in vitro [J]. Chinese Journal of Emergence Medicine,

2010, 19(3):253-246
[13] | : :
1. , 2009, 89(2): 133-137
Luan Tian-zhu, Fu Song-bin, Zhou Li-jun, et al. Effects of arsenic tri-
oxide on human coronary smooth muscle cells: experiment in vitro
[J]. National Medical Journal of China, 2009, 89(2):133-137
[14] Komatsu R, Ueda M, Naruko T, et al. Neointimal tissue response at
sites of coronary stenting in humans: macroscopic, histological, and
immunohistochemical analyses[J]. Circulation, 1998, 98(3): 224-233
[15] Nakae H, Endo S, Yamada Y, et al. Bound and soluble adhesion
molecule and cytokine levels in patients with severe burns[J]. Burns,
2000, 26(2): 139-144



