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[ ABSTRACT | Aim To establish valve calcification model , Human heart valve interstitial cells (hVICs) were cul-
tured in vitro and induced by calcification liquid, observing the expression of Notchl protein , apoptosis in the process of
hVICs calcification and revealing the role of Notchl protein in the relationship between hVICs apoptosis and calcification.
Methods hVICs were randomly divided into two groups, the experimental group were treated with calcification induced
liquid (beta glycerol phosphoric acid, ascorbic acid, dexamethasone, recombinant type human bone morphogenetic protein
2) to establish the models of calcification, hVICs were stimulated by calcification liquid for 1day, 3days, Sdays, 7days ;
Control group was cultured with normal culture medium, all hVICs were cultured for 7 days, then detecting the number of
calcification nodule ,the expression of BMP-4, Notchl and the Apoptosis rates of hVICs.  Calcification induced cells in ex-
perimental group were randomly divided into three groups and cultured in vitro for 3 days, the lipopolysaccharide group
(LPS), the Notchl inhibitor group (7 secretase inhibitor, DAPT) , and the control group ( treated with calcification in-
duced liquid). The expression of BMP-4, Notchl, Cysteinyl aspartate specific proteinase 3( Caspase3) were determined.
Results The expression of Notchl protein and cell calcification in experimental group were higher than control group and
increased along with the induced days. The rate of cell apoptosis was the highest at the third day, then there was a gradual
downward trend. Cell apoptosis and calcification in LPS group were aggravated with the increased expression of Notchl
compared with control group. In DAPT group compared with the control, cell apoptosis and calcification were reduced.
Conclusion The relationship between apoptosis and calcification are close, Notchl protein plays an important role in the

relationship between apoptosis and calcification of hVICs.
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Figure 1. The cell morphology of the control group and the
experimental group were cultured for one week under the

light microscope (40x)
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Figure 2. The cell calcification was detected by Von Kossa staining(40x,n=3)
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Figure 3. The expression of BMP-4 protein in the cells calci-

fication process was detected by Western blot(n=3)
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Figure 4. The expression of cell secretory protein BMP-4 in
the cells calcification process was detected by ELISA(n=3)

Ak 375 S i 6] B9 2E K Notch1 25 1A 28 ik 534,
RT-PCR 4557855164 Notchl JE R A 2k 4028 40
1 (P<0.05,K6) .
2.4 $SHIBFEEEREF WVICs BTIE RN
FOCRIMEE T KRGS F 3 R AT
FikE e, M5 A T RGBS (R 7)), gy
XTI PR TG LA TR UE . SR A IIE T 3 KA M
Hg T e Bl B Sk B T 20.78% , S aS ALY 3 £
Z  ZJE AT RA R (E 8)



126

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 2,2017

0d 1d 3d b5d 7d
Notch1 - — —
B-actin — -‘ -— — —J
4_
abcd
g
P 3_
)’ T
=35
B Ll
IS ab ab
T T T
Sx 1t
sr\
z
oL/ ——

od 1d 3d 5d 7d

[E 5. Western blot #5541k i3 2 HZHA N Notchl EH IR
iE(n=3) 0d 0} 725 14, 1d . 3d . 5d . 7d BA5Ld, a2l P<
0.05, 575 41 ;b P<0.05, 5 1d AL H# ;¢ S P<0.05, 5 3d
Y d Ry P<0.05,45 5d 41 HER

Figure 5. The expression of Notchl protein in the cells calci-

fication process was detected by Western blot (n=3)
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Figure 6. The expression of Notchl mRNA in the cells calci-
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Figure 7. Cells apoptosis was detected by fluorescence microscope(40x)
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Figure 8. Cells apoptosis was detected by flow cytometry
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Figure 9. The expression of Notchl/Caspase3/BMP-4 protein in the cells was detected by Western blot (n=3)

55 A00C R AR R WA A G HiRE . A2
SRR B0 ST LU hVICs 2516, 7245 kit F
FI(3 R) wlt b BLAn M 08 T HLaR B 0, RS T
AT, MAS RN, #2876 hVICs 40 fiE
PTG AL AT A OC M, T SE S 1 Notchl 2
2235, hVICs IR T- A5 {0 2 Bl 2 1 T
X168 Notchl # FH7E hVICs - 5854 Ay X R
HEEERVEER,

SRR ] 5T 48 B 9 T 5 854k LA S Notch1 £ [ %F
PR RES Ak s AL v AN T 2, A WIF ST AR S A e
AT B T /AR B T o B 1T R 2 1| o U R B
FEAVBIHLEILS | Proudfoot 2515 IF5T 200, 7E AL 45

ST LA L5 A gk B v RS R A R T /MR T LA
RS (OB, DT N o i A A5k, AR ST EE 3
Jo /N 2 B RV 5 A ) S 0 7 A5, 2 A b —
100~700 nm K/ BREAD ZE 2544, W] DA77 A el v
RG-S 55 5 T 45 A 16 U BR £, (R b 5108 Al
T 2 A N A8 85 Ak 5 07 19 45 6 B At 32 22
DABERRER R R ER AR L BIAR AT S A B R A
ST/ Bax 2R P, 00 L AT RE R 8 T 40 i Y
FRARBD A T-/MAD DR U T /MAR T i
7 A R R R T A R R & R I A S Ak
Notch 8 [y —Fift 5 J6E 2 11 32 4K, 52 i 248 it 1F % TE
BEEMZA TR, AL F5 2 feAH 40 1 1) 4316 41 i



128

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 2,2017

PR A AR BE AR 50 T 96k T 240 RN I I 4 ™ A
M T, BF5E £ Notchl {5 5% 538 I 76 BMP
VSR RCE A e iR AR AR &
PR ENP R LI B RS AR Notch1 25 FH 36354
22 AT LA 3E A 1755 200 ) B0 45 s (00 4 A ) S 45 i A
G2/M 1) E 1M S 2 A M R T 0 R mT L o
TE hVICs "' Notchl %ET@E%LL 75 A0 L T
T 0002 4 5 Ak, G R A ATL T 2 5 G otk v R
— W5 . AR ELUESL T hVICs FT- 585102
6] 45 % 535 B9 AH S 1, Notehl 2 FA7E hVICs 1= 5
%ﬂ%a‘é?#ﬂﬁﬁ%’ﬁﬁﬁ R A A RS )36 T B
HE TR RE AR AT A

[SE k)

[1] Cowell SJ, Newby DE, Boon NA, et al. Calcific aortic
stenos:same old story [ J]. Age Ageing, 2004, 33 (6) .
538-544.

[2] Thom T, Haase N, Rosamond W, et al. Heart disease and

stroke statistics-2006 update: a report from the American

N

Heart Association Statistics Committee and  Stroke
Statisitics Subcommittee[ J ].Circulation, 2006, 113(6) .
e85-el51.

[3] Cosmi JE, Kort S, Tunick PA, et al. The risk of the devel-
opment of aortic stenosis in patients with benign aortic
valve thickening[ J]. Arch Intern Med, 2002, 162(20) .
2 345-347.

[4] Khoynezhad A, Jalali Z, Tortolani AJ. A synopsis ofresearch
in cardiac apoptosis and its application to congestive heart
failure[ J]. Tex Heart Instj, 2007, 34(3) : 352-359.

[5] Proudfoot D, Skepper N, Hegyi L, et al. Apoptosis regu-
lates human vascular calcification in vitro: evidence for ini-
tiation of vascular calcification by apoptotic bodies [ J ].
Circ Res, 2000, 87(11): 1 055-062.

[6] Jian B, Narula N, Li QY, et al. Progression of aortic valve
stenosis; TGF-B1 is present in calcified aortic valve cusps
and promotes aortic valve interstitial cell calcification via
apoptosis[ J]. Ann Thorac Surg, 2003, 75(2) ; 457-465.

[ 7] Proudfoot D, Skepper JN, Hegyi L, et al. The role of apop-
tosis in the initiation of vascular calcification[ J]. Clin Res
Card, 2001, 90 43-46.

[8] Akerstr m F, Barderas MG, Rodriguez-Padial L. Aortic
stenosis: a general overview of clinical, pathophysiological
and therapeutic aspects| J ]. Expert Rev Card Ther, 2013,
11(2) ; 239-250.

[9] ZENFH], BK=HE. Notchl {55 B HS51ME L[], PHE
kg IR, 2016, 24(2) : 213-216.

[10] Zeng QC, Song R, Ao LH, et al. Notchl promotes the

pro-osteogenic response of human aortic valve interstitial

cells via modulation of ERK1/2 and nuclear factor-kB ac-
tivation[ J ]. Arterioscler Thromb Vasc Biol, 2013, 33.
1 580-590.

[11] Allen TD, Rodriguez EM, Jones KD, et al. Activated
Notchl induces lung adenomas in mice and cooperates
with Myc in the generation of lung adenocarcinomal| ] ].
Cancer Res, 2011, 71 6 010-018.

[12] BeRkit, %= &, M g BB SRS 2 7O IR
] ST A SN 5 A BV T [0 . b AR O I 2%
A, 2015, 43(8) . 724-727.

[13] Zhu Q, Guo R, Liu C, et al. endoplasmic reticulum
stress-mediated apoptosis contributing to high glucose-in-
duced vascular smooth muscle cell calcification [ J]. J
Vasc Res, 2016, 52(5) : 291-298.

[14] Tu Y, Bian Y, Wang Y, et al. Globular adiponectin re-
duces vascular calcification via inhibition of ER-stress-me-
diated smooth muscle cell apoptosis[J]. Int J Clin Exp
Pathol, 2015, 8(3): 2 545-554.

[ 15] Farzaneh-Far A, Proudfoot D, Shanahan C, et al.Vascular
and valvar calcification;recent advances[ J|. Heart, 2001,
85(1): 13-17.

[16] Hashimoto S, Ochs RL, Rosen F, et al. Chondrocyte-de-
rived apoptotic bodies and calcification of articular cartilage
[ J]. Proc Natl Acad Sci USA, 1998, 95(6) : 3 094-099.

[17] Hegyi L, Skepper JN, Cary NRB, et al. Foam cell apop-
tosis and the development of the lipid core of human ather-
osclerosis [J]. J Pathol, 1996, 180(4) : 423-429.

[18] Kockx MM, De Meyer GRY, Muhring J, et al. Apoptosis
and re-lated proteins in different stages of human athero-
sclerotic plaques [ J]. Circulation, 1998, 97 (23):
2 307-315.

[ 19] Nobta M, Tsukazaki T, Shibata Y, et al. Critical regulation
of bone morphogenetic protein-induced osteoblastic differ-
entiation by Deltal/Jagged1-activated Notchl signaling[ J].
J Biol Chem, 2005, 280, 15 842-848.

[20] Karachaliou N, Pilotto S, Lazzari C, et al. The role of
miR-100- mediated Notch pathway in apoptosis of gastric
tumor cells[ J]. Cell Signal, 2015, 27(6) : 1 087-101.

[21] Morimura T, Goitsuka R, Zhang Y, et al. Cell cycle
arrest and apoptosis induced by Notchl in B cells[ J]. J
Biol Chem, 2000, 275. 36 523-531.

[22] Zweidler-McKay PA, He Y, Xu L, et al. Notch signaling
is a potent inducer of growth arrest and apoptosis in a wide
range of B-cell malignancies.carpenter[ J |. Blood, 2005,
106(12) : 3 898-906.

[23] Sriuranpong V, Borges MW, Ravi RK, et al. Notch signa-
ling induces cell cycle arrest in small cell lung cancer
cells[ J]. Cancer Res, 2001, 61(7) : 3 200-205.

(Mo RER)



