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Primary culture and in vitro calcification model establishment of human aortic valve interstitial cells
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[ Abstract] Objective To primary culture human aortic valvular interstitial cells (hVICs), establish their in wvitro
calcification model, and to induce hVICs differentiation to osteogenesis and to observe the phenotype changes. Methods hVICs
were digested from native valves and used for experiments after 3-7 passages. The cells were cultured in osteogenic media or in
normal media. One week later the calcified nodules were stained and measured by von Kossa. The activity of alkaline
phosphatase (ALP) was examined by spectrophotometer, immunofluorescence staining was used to detect the phenotype protein
of hVICs, and real-time PCR and Western blotting analysis were used to examine the osteogenesis associated factors to assess
the calcification model of hVICs. Results The calcified nodules were found 7 days after osteogenic induction. The calcified
nodules in the experimental group were significantly more than that in the control group (51.20+14. 31/well vs 3. 60+1. 82/
well, P<C0. 05). The activity of ALP was significantly increased after osteogenic induction compared with the control group
(increased by about 4 folds, P<C0.05), with increased contractile phenotype a-smooth muscle actin (¢~-SMA). Real-time PCR
and Western blotting results indicated that the expressions of Runx2, osteocalcin, and osteopontin in the experiment group were
significantly higher than those in the control group (P<C0. 05), so was the expression of phosphorylated Smadl/5/8(P<C0. 05).
Conclusion We have successfully established the in vitro calcification model of hVICs, with hVICs in an activated state; and
the phenotype shifts to contraction and ossification, which provide a reliable cell model for the future study.

[Key words| aortic valve; stromal cells; cell culture techniques; phenotype

[Acad J Sec Mil Med Univ,2013,34(5):488-492]

B A2 I\ R 85 4k M 32 3 Bk 3 R Cealcific aortic MO ENS R, B K2 MB MK F a5,
valve disease, CAVD) N AR I8 a0 47 ¢ s 28 . {5 PR TE] B 4 i (valve interstitial cells. VICs) [A] il B
VL AE SR R B 75 4 B, 9 B 45 A0 2 2 U B AR A Ak 20 B A A0 it 2 280 1) = o 3 Ak J2 3 B ko 45 46 s B 2

[KFBEH] 2013-03-11 [(#EZHH] 2013-03-29

[Ee&mB] igi3Eaprss &S5 H (11JC1415900). Supported by the Key Basic Research Foundation of Shanghai (11JC1415900).
[1E&®@N] sk K. +4. E-mail: markzhmi@gmail. com

* 18 {5 # (Corresponding author). Tel; 021-31161762, E-mail; zhiyunx@ hotmail. com



CHE: W S SN 51} € L Do 1) A e R PR L L T U F A

* 489 -

AF R 2 " VICs & sh ko ity = Z A
B A A R R M O A B ) B B AR TR O A%
PRnEGe  H B RAERCON SO T, VICs Al fig % A
IRESZ 51 2 R B e A, DTG 5 B0 57 A I 78 1Y)
KA T IRARSE 3 30 o 28 AR 2R Y 4
fzp Bl A b ZLR S 70 B A B 3R VICs I 37 e 5
T BRI 25 A A B R S0 A S g R, L DR A
f % o ML A R BA e, TP Xk N R B TR S 4N
(hVIC) RS 73 B B 3R B9 D7 36 W iRGE A 2. AR BTFSE
DA AL 1 g el , 5045 — 05 PebE | o 52 P e Y
hVICs 738 i35 77 36 9 it — 0 i Sr AR s AL 7 5 A
T, DATIT Ay R 5 240 Jfd = (A S M 5 B i

1 G E

L1 ARAME NFEDOWRET 201146 A&
2012 4F 12 AWM AE 58 4 e R K R B A7 )7 ke
Bt IEF A 19 JB A, AR S0 30 28 50 3 ol 1 &R 2% JE T
o HEBR T A O TR PE T B AR W B2 WA 3h ko iR
R Al B 296 TR M o I R B 5 ) R85 . B U0 I i g
— 5 HE B PR AR UL 5% 0 A R R SRS R bR A

1.2 BARWhVICs 4 & f 3 g EhMomniR T+
2 mg/mL [l B %R (Sigma, 38 F) B+, 37°C £
FAIEE 40 min J5BUEE T R ERAE G L LLIC R
SRrREERERT, BB TANEARZE. ZEH
PR /NO BT Y 3 mm X 3 mm W/, FRRE T 18
JE VR VR, T 37 CIEFRAEMEE 120 min J5 U,
UE LMk i IR ) B AR SR, RS 5%
1.3 %£¥aa B 3~7 01 hVICs, L 1 X
10° /mL 1% BEFAE T 6 FLA P . BEBL 2 X HE 41

SCY . IR A LU I B R 2R (DMEMD + 10 %0 )i
A 1MLIE (FBS) K5 %, 52 5o 20 (] Jox 4 Jfd 422 52 45 16 355
Figf: 0.1% FBS,50 ng/mL HEELAEEN 2
(BMP-2) .100 nmol/L HiZEKHA .50 pg/mL HLIR M
%2 .5 mmol/L B-H M #R (Sigma, £ E), 2 d #
WK T d,

1.4 H#EEIARITEEA hVICs LA EZE 100 pL
20 B AW I S B SRR PO R (FITO) Arid 19 1
WUALBIEE H (- SMA) H147T ( Abcam, 3 [F) FEIE & A
(Vimentin) BL47T (Santa Cruz, £ E) 5 pL. 15T . [AIAS 4
FITC FriC ¥ Tg [RIBLXS HE, 37°C G H 30 min, PBS
VRIANML 2 YK, A 200 pL PBS, 141, LA(BD, 22 [F)
RN H: b FRiC PO R PR IR & PO,

1.5 von Kossa # & [FRERFH, PBS Ut 3 Ik,
4% Z R EEE E 10 min, 28K VE 3 LI ABL
il 5 V0 M PRAR VW, S AMAT BRI 1 h, ZR IR KT 3
W5 Y BRAC AR BR AN A B 2 min, ZZ K VE 3 WK, bR B
W RE SR L BE T WA 0 S A 45 1 Bk,

1.6 Real-time PCR # @l 5% F 48 % B F Runx2.0s-
teocalcin,Smadl # osteopontin mRNA #J kL W
A mRNA, % 55 cDNA J5 ,SYBR Green fi%
B 5N E R real-time PCR(One Step SYBR Prime-
Script RT-PCR Kit 1) %l Runx2. osteocalcin,
Smadl Fl osteopontin mRNA F ik, PCR 53| ¥ it
WL 1, REAAF: 94°C BUEYE 30 s;94°CAME 5 s,
60°CIR K 30 s,40 NMEK, Lh gactin HHNZ R
278 3 i B Runx2. osteocalcin, Smadl Fl os-
teopontin mRNA Kk, WA BAKNERILERN 1,
TR SR h & AP T B AR A Rk 6,

% 1 Real-time PCR 3|41 5 3

Tab 1 Primers for real-time PCR
Gene Forward Reverse
Pactin 5'-AACAGCCGCCTAGAAGCAC-3' 5'-CGTTGACATCCGTAAAGACC-3'
Runx?2 5-AGCTTCTGTCTGTGCCTTCTGG-3' 5'-GGAGTAGAGAGGCAAGAGTTT-3'
Smad1 5'-TTCCATGCCTCCTCCACAAG-3' 5-AGGCATTCGGCATACACCTC-3’
Osteopontin 5'- TTCCAAGTAAGTCCAACGAAAG-3' 5'-GTGACCAGTTCATCAGATTCAT- 3’
Osteocalcin 5'-CTTTGTGTCCAAGCAGGA-3' 5'-CTGAAAGCCGATGTGGTCAG-3'

L7 mRAEAMXEZaAMEGRPELN IR
hVICs HUE AR F1 8 55 40 ) 500 /9 T 0% 25 1 il 4 15
INAZRARH hVICs H (2} 10° 41 i Hhm A 30 L il
RN, & E B E W E S, B H UK, Runx2,
osteocalcin, Smadl . osteopotin. # & 1t Smadl/5/8

(p-Smad1/5/8) — $T (Santa Cruz, 3 H) & — i
(Protein Tech, 3 E) KK ¥ & . LA B-actin (Protein
Tech, &) Jy NS M, BER AR 3 M RGBT 4 22
1.8 BB (ALP) &Ml e 4 5 M
A WA, DL PBS BE% 3 U, A 40 i 2 i



« 490 -

W TRE RS 2013 4E 5 H LA 34 &

WL EY 30 s, AR & A B RAEWH ARG
AL ED YR, 1 mL Z b 37°C I E 3 min
JEIARES 20 pL B2 IR IR F 30 s A 250
pL KPR R SIE R E 30 s, a0 66 B TF I
405 nm KA 2 min WG (D) 122 16 AR 4 b
HEMZR T ALP W6 M, 25 T M 5 i 0 I A AR o
EAAEALP IEHHEA & ERE .

1.9 %itsaz R SPSS 11. 0 #1743
OIMT T AR R DL o4 s RN VEMFAIES 0,
ISR FH B PR 2 5 25 00 BT 5 IO AE & IE S 40 A L DR
ESHAEL . KK KF ()R 0.05,

e
1A
T

yE

=A

2 g

2.1 hVICs B &L kR %5 JEACE 3% 00 A 540
JFEZY 12 h BF AR I BE B B R BB 5%, 2 5
JE AR IF IR /0 438 58 . I A BT UL 43 v R

A58 2 Y PRI E] BT n o3 . 4 1~ 2 WA 15 3 4l 7
SBR[ T A0 B, PRI AE L 1 A A A B AT R i 2
21 B2 ) 5 A0 A 2 AR TR X 25 R AE K HE S Sk
SPIR B IR E AT (B 1A 28 B0 40 o Ak S 1
I )5 hVICs % B3 &, AR S A KIF R U i
FREEFEE K (B 1B) . 40 i e 78 4 7 UL AR 3=
K hVICs H oo SMA FH 1 41 i 25 /5 40. 7% (A
10), Vimentin FHPEZEIEZT 5 99. 0% (& 1D), &451k
W9 1 JHE K AT o SMA., Vimentin 7E6HR1C
Kol % B, o- SMA FH M 41 i 3% £ (29 5 50. 7%, E
1E), Vimentin FH¥E40 MRS B0 (294 95. 2%, B 1),
2.2 hVICs #9554t 28 iESER7dE.
von Kossa 22 7] I, hVICs B M Ah £ 5 b A 45 1k 45
TIERLCE 2) , BEBLTE S5 30 4 5 6 B 20 o 45 fl L 5
LB g, S B0 A A5 A 451 B0 £ (51, 20+ 14. 31
vs 3.60%1.82,P<C0.05),

200 -
200 1
1501 150
E 100 - E
3 S 100 -
50 1 40.7% 50 50.7%
o T 0 . . c 0 : . E
50 pm 10010102 10®  10* 10° 10°10' 102 103 10* 10°
0-SMA 0-SMA
400 1
300 1 350 |
250 b 300_
g 200 A g 250
= =
S 150 A 99.0% 3 ?(5)8
. | 95.2%
“5)8 100 1
i 1 50
50 pm 0 T T T D 0 T f T F
10° 10" 102 10° 10 10° 10° 10" 102 10 10* 10°

Vimentin

Vimentin

1 EREFWICGEZBBHRI U ESERABEESENE

Fig 1

Morphology of hVICs after osteogenic induction

hVICs: Human valve interstitial cells; a-SMA: a-smooth muscle actin. A: Morphological features of hVICs under optical microscope;

B: Nodule formation in hVICs 1 week after stimulation; C: o-SMA positive hVICs in culture medium; D: Vimentin positive hVICs in

culture medium; E; o-SMA positive hVICs in osteogenesis medium; F; Vimentin positive hVICs in osteogenesis medium

Bl 2 Von Kossa # B4R
Fig 2 Von Kossa staining
A: Human valve interstitial cells (hVICs) in growth medi-

um; B: Calcium deposits of hVICs in osteogenesis medium
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Fig 4 Changes in osteogenesis related proteins
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