- 44 - PJCCPVD  April 2018, Vol. 26 No.4 htip://www.syxnf.net

C W -

AR - SRR - SUESEAEES
= B B B 18] R 4B AU 45 1L R SR A R EL AT 5

B, FT, Wi, xe, #Hk, RES

(FAZE] B HEAIBERE: (0P) - STHBEREL (1P) - F5{Lif S8 IR0 (OIM) 755 S DRI ] 5T
4 (AVICs) B5ALBIRCR . Fik FEIORIEAE T 2017 4F 1—10 A 1E5 4 E Rp MR KR B Bt O IERE LY
ST, WAMLIE S (10 E S DR R R 0 OB S BT A 12543 5 AVICs JFBERLIY I A 2R B 4, A R
WA REIRIAL +OP-0IM $EA7H5 35, B 4R B IR 3L +1P-OIM #4715 35 . RINIE R LY R B (45795, SR HIAB
P K25 ) LU (i R A0 i, SR PSRN SOl 55 BB S WA I Runt AHOCHE A7~ 2 (RUNX2) | BlIEBE AR
(ALP) mRNA AX§ 3Rk, SRR BT S DR R A RUNX 2 ZR AR Feik i, SRR RSB0 L LA ALP
Wtk &R (1) ARG TOUGMER R, BRI Vimentin FHYEFREET 100% . Wi U0 MIAAG I 4551 .
N, S EAREI AL CD, FIPESRCH 1.17%.  (2) A HANMERG SR 21 d AT DR SEAGLL A5 AR s 1, B ZHANMI% R 7 d )
WRERGLL AL, A AR 21 d FI B AAEREFR 7 d B & e AL, 25 Bgeit% = L (P>0.05) . (3)
DAAAMIEGFR O d /X IR, A ZHARAEIS 3R 21 d 5 B 4U4I853% 7 d RUNX 2 mRNA MIXFFGAREHEE, 2 R EGE T8
S (P>0.05) 5 {H A 14005555 21 d 5 B 414041597 7 d ALP mRNA MIXF RIS R AR, 2RA 5242 L (P<0.05) .
(4) PZAMIETSR 0 d RUNX 2 SR IA R AL, 227080 L (P>0.05) 5 A ZHA0MI8ESR 21 d 15 B 21400
9% 7 d RUNX2 SR HAR R R TR, 2R 0080483 (P>0.05) o (5) MZANIIETTR 0 d ALP IGTEHLES, 25+
G (P>0.05) 3 A AIA0MIRGSE 21 d 5 B AIA0MIEG% 7 d ALP TEPELLES, 2R BG4 XL (P>0.05) . &
i IP-OIM K157 7 d 55 OP-OIM K157 21 d i A AVICs FHALACRAN Y, 1P-OIM %5 AVICs F54L5 OP-OIM 5% 14 d,
AR OP-OIM DU A R E T RS AVICs 547,

[k@im ] ENORBERITAN; 50k BERRERSS, TOHL: BERRERZE, APl; HSBE I IRAE

[hESES] R54252 [CEk#REFE] A DOIL: 10.3969/.issn.1008-5971.2018.04.010

B, BT, MEE, SFCAPUBEIREL - SRR R - A5I0E S B RS T R S BRI ] A B A AL SSCR RO B
WF9E [T ] . SERLO I AR 49 s, 2018, 26 (4) . 44-49. [www.syxnf.net]

XUE Q, LIN, CHU H, et al.Comparative study for effect on aortic valve interstitial cells calcification between organic
phosphate—and inorganic phosphate—osteogenic induction medium [ J ] .Practical Journal of Cardiac Cerebral Pneumal and
Vascular Disease, 2018, 26 (4) . 44-49.

Comparative Study for Effect on Aortic Valve Interstitial Cells Calcification between Organic Phosphate—and Inorganic
Phosphate—Osteogenic Induction Medium XUFE Qing, LI Ning, CHU Heng, LIU Xiao—hong, HAN Lin, XU Zhi—yun
Department of Cardiovascular Surgery, Changhai Hospital Affiliated to the Second Military Medical University, Shanghai
200433, China
Corresponding author: HAN Lin, E-mail: xq9911310@163.com

[ Abstract] Objective To compare effect on aortic valve interstitial cells ( AVICs ) calcification between organic
phosphate ( OP ) —and inorganic phosphate (IP) —osteogenic induction medium ( OIM ) . Methods Normal-looking aortic
valves were collected from patients undergoing heart transplantation in Changhai Hospital Affiliated to the Second Military
Medical University from January to October 2017, and AVICs were separated by modified secondary collagenase digestion
method; then the AVICs were divided into A group and B group, thereinto AVICs in A group were cultivated in ordinary medium
and OP-OIM, while AVICs in B group were cultivated in ordinary medium and IP-OIM. Alizarin red staining method was used

to detect the calcified nodules, o—cresolphthalein—complexone colorimetric method was used to detect the calcium content,

E4UH: EXBARZESTITAE (81770383 )
200433 [T, 3 RS A IR A R B O Il A5 A MR
WAEVEE . Bk, E-mail: xq9911310@163.com



SR OO LR 22 5201 84F4 H 2645 55 41 0 I :http://www.syxnf.net

real—time fluorescence quantitative PCR was used to detect the relative expression of RUN X2 mRNA and ALP mRNA, Western
blotting method was used to detect the relative expression of RUN X2 protein, and p-nitrophenol colorimetric method was used
to detect the activity of ALP. Results (1) Cell immunofluorescence detection results showed that, positive rate of Vimentin
approach to 100%; Flow cytometry test results showed that, positive rate of CD;; was 1.17%. (2) A large number of orange
calcified nodules were found in A group 21 days after cultivation and in B group 7 days after cultivation. No statistically significant
difference of calcium content was found between A group 21 days after cultivation and B group 7 days after cultivation ( P>0.05) .

(3) Taking 0 day after cultivation as control, no statistically significant difference of relative expression of RUN X2 mRNA
was found between A group 21 days after cultivation and B group 7 days after cultivation ( P>0.05) , but there was statistically
significant difference of relative expression of ALP mRNA between A group 21 days after cultivation and B group 7 days after
cultivation ( P<0.05) . (4) No statistically significant difference of relative expression of RUN X2 protein was found between
the two groups 0 day after cultivation, nor was relative expression of RUN X 2 protein between A group 21 days after cultivation
and B group 7 days after cultivation ( P>0.05) . (5) No statistically significant difference of activity of ALP was found between
the two groups, nor was activity of ALP between A group 21 days after cultivation and B group 7 days after cultivation ( P>0.05 ) .
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Conclusion [P-OIM culture for 7 days has similar induced effect on AVICs calcification with OP-OIM culture for 21 days,

which shortens for 14 days and may replace OP-OIM to quickly and effectively establish AVICs calcification model in vitro.

[ Key words ]

Osteogenesis—inducing medium

T BRI T2 I A DL B O R B, S
B E SR % W, H AL B AR e 4
WIHH, FEIEITHEE N ANRETAR T s kR ] R
YL (AVICs ) SR FE SR F L4z —, X4k
R IR F B S MIRE . (R Db & A & R HAT
HEEH], BN SR 510 o B i )
BRI HHLIEREY (OP) — 5L SR 3L (OIM)
S AVICs b2 21 d, FAHK, HiES48k
RS Z MY S R E T, W oP #k
PLBERRER (IP) J5 A RERIEESALIEM . AW
B1EH A OP-0IM 5 IP-0IM %S AVICs 554k R,
R PR HAR S AVICs F5 LA (LS 2R P, B4R
HEIF .,
1 #MREFE
L1 ARRE  EIBREORIET 2017 45 1—10 A7
R E KB R E A T ORI R R, BN
IEH I ESORIE S . AT PR R R IR
K e R A0 B2 By o W At , o R @ 1%
B A . HEBRA TR 2 S BOR IS . IR
1.2 FERHF S
120 F2GAH AN TRV, B - HymBime. Bt
RIMAR . HuZERFA B Sigma—Aldrich 28 7] ; DMEM £
FREE BRI, R/ BEE BRI . 0.25%
T B Gibeo 27l FBPT A Vimentin PLAE . Alexa
Flour594 #7310 B £ 90 B IgG. BB A CDy, LK. Alexa
Flour568 #3ic () EPT B 1gG . P B —actin HLIAT H
Santa Cruz A ); —IKEBER 240 . =& F 4. SINEE .
HH s [ [ 25 4R A AR BR AN | A B RS
RS H PE 2 v AT T Trizol 24f# . SDS

Aortic valve interstitial cells; Calcification; Phosphates, inorganic; Phosphates, organic;

ARE=: i

GG NHER L - B EFEALTR L kW
feAs s E 21 d, ARk, BARARTREY 23
EARETH, oAEWFTEF, £EMERMEE
it B 5 LAk E I, A AAUBEER 3 AL A AL R 3
ot REF SR, BB RAGTAAELEAL
WUBEER 3 — 45405 32 A A 3 R IR A AL 69 IR, A
FR—Fr OB IE ST R, AL ABR

P A 1

o

EHRRR . RHTIEGATBE R (PMSF) | BCA SEHWKE
ML & R OBYE A B T RbRE . SDS-PAGE
HA BRI (5X) . SDS-PAGE #ERSHAC TR £ |
Western 3t . Western —HUH B . ST Runt A
KT 2 (RUNX2) Hitdk, B S AL i ic
MIEHTR 1gG . AR AL YT IEFR IC B F P 1gG . M
B ECL b2 &G 7 & W H Beyotime 23 F]; DEPC 4k
B K 1 [ Solarbio 2 75 PrimeScript'" RT reagent Kit
SYBR Premix Ex Taq Il H TaKaRa A F]; =3 H L4
B DS T8 Y 5 N IS DI e U A W
PR A A TAY TR ARAR; 8505
g (SRR B Lk ) W B AR de i YR
Rty A BR AW

122 FEZALLE MP200B 7RV H LS K
ST IXT0 BOGH R R A BRI A Olympus
A Hly S 4 AL . NanoDrop2000 43 5% 6 i 3 1l B
ThermoFisher 2> 7] ;I i mr 3 2. AL B Eppendorf VN
Al; GeneAmp R G WL (PCR) 351X, ABI Step
One SERFHEEE f PCR {UW H Applied Biosystems 237l ;



.46.

Rl R A AT 2 W] AR R KA . FLUKAE . SX-
100 % i W% 53 #7722 5004 H Bio-Rad /A F]; PVDF fE I
F Millipore 22 7]

1.3 hik

1.3.1 AVICs 730 B AR FE R el R0 0 e Dt g
B350 B AVICs, HEARGTR . BUE # 3 3h bR i 21 21
22 N1 f T T A Ak B Uk s 2 PR AL 2k, A
W AK 1500 r/min 850> 5 min ( B5.02E4 168 mm ) , %
Y, EEUTTERN N AVICs. K4 F 2 5 R T 5
Mr, FIEFRMPEETE, 2 d ¥ 1 IR, Z40ERG Bk
#]90% ~ 100% 1648, BEE 3 ~ SR .

1.32 AVICs %55 (1) R H 4l f f 5% o¢ o't i 45 Tl
Vimentin, HARATF: AVICs MEBEA K, Y40 @& R
KF] 40% ~ 50% BFLBRIGFRIE, BEREhSE il (PBS)
TEVE 1 A GRRE YA WS N #FE 15 min, £
B [ € W, PBS WIE{E 3 ¥ A 0.3% Triton X-100 %=
TR ERE 10 min, ZPREEEW, PBSIEYE 3 W MA%R
PEYL(A B T R E 10 min, ERREHFI, MA—
B TAEW (BB Vimentin HUIAK « Sy e 6 —H0H B
9 1:200) 4 Cide, IR TFEIR 1 h, PBSIEME 3 K;
A ZHLTAER ( Alexa Flour594 F7iC 1940 B 1gG:PBS
A7 1:400 ) = T ke G ER E 30 min, PBS H ¥E 3 K
T DAPL %' Y 6 % 25 I T b G ## & 3 min, PBS 1
VE3 WK B RAUEE T IR IR, L@ goth
Vimentin, #4256 A%, (2) R HAR
Kl €Dy, EAKUIR . AVICs MiBEA K 2 ~ 3d, 440
MflA BEIRF] 90% ~ 1009% B kB 3R3E, PBS HTE 1
W A 0.25% B A= T #HE 5 min, MASEEK
BUEE IR (5 10% JG 4 0075 1) DMEM $53%38 )
FIBEEE I, 1200 vmin 5.0 5 min ( BLOAE 168 mm ) |,
KB 1SRG A PBS EAAN, 1200 v/min Z.0 5 min (25
242 168 mm) , KB BIHWG INA—PL TR (R
PN CDy, BUIA - S e o —PUAi BN 1:200) =il T
#E 1 h, 1200 v/min B0 5 min ( B.02F42 168 mm)
KB IEWG A PBS BEAAN, 1200 v/min Z.0 5 min (25
OB 168 mm ), RBR LIEWG A ZHT TAEM (Alexa
Flour568 Fric Y- HT B [gG:PBS iy 1:400 ) =i N #EG
FAE 30 min, 1200 v/min B0 S min (Z024E 168 mm )
EBr FIEW; A PBS SEEIM, 1200 r/min L 5 min
(B2 168 mm ), LBR FIEWG A PBS HEE40,
MUK

133 S B AVICs T 6 FLAh I REA K
MRS FE AT 40% ~ 50% WFHEHL N A 415 B 4.
A ZHR @SR AL +OP-OIM #H1 73555, & 2 d ik 1
W B AR B IR 5 +IP-OIM #EATH5 5%, 2 d it

PJCCPVD  April 2018, Vol. 26 No.4 http://www.syxnf.net

W 1R, OP-OIM: B - HiH#EER 10 mmol/L. HLIRIM AR
10 wg/ml, HZEKAN 10 nmol/L; IP-OIM: /K& Wik
TEUEN 2 mmol/L, LR AMLER 50 W g/ml, H WA RN R
5 Z 51 100 nmol/L.,

134 PERG R RO A ME ST,
ARG 2B AVICs K5973E, R 4% 2R WP E
10 min, 95% CBEMPEE R 1% P5 R LG4 10 min,
ERRYOI, R 95% LEEYEE T B T gt
R, PR s o SR, DO IS e
AVICs FEALBAIFY R

1.3.5 AP BB G E ek R AR F i ER 4% 5 B
oA A A 2N SE 21 d. B ZHANMEESE 7 d 55
H, BRI £B AVICs B335 4L, PBS VLS A
0.6 mol/L £RFRMEAS 24 h, B LIEWR, RASKH BBk &
B LU e A G v 3 5 5 I A A e 22 PBS ik 3 1K,
JA 0.1 mol/L &AL 50 (NaOH ) F10.1% SDS 7 11 %4
AR SR AN 30 min, SR BCA ARG HHkE, Jf
VIR S, 5P = VR / R

13.6 EBF 6@ H PCR R 920 %6 % 2 & PCR
Rl A L4350, 21d A BAL 4B 320, 7d
RUNX2. B PE®E e B (ALP) mRNA ik M, H
AR . SR Trizol 24 W $2 B mRNA, 346 58
H AR AR EZ (cDNA) , 3L cDNA SHAR F7 52
B 26 B PCR. SEHT 96 & PCR 519 il T
B TRBMARAF G, 5P LE 1L &
R 2 R . pre—incubation: 95 °C (30s) , 141§ #F;
amplification: 95 C (10s) , 60 C (20s) , 40 1
¥F; Melting Curve: 95 °C (15s) , 60 C (60s) , 95 C
(60s) , 1MMEH; Cooling: 40 C (60s) 1 PMEH,
PL B -actin fE NN Z, KA AACT il 545 HEA ]
H AYFE N mRNA Fik 45 o6 R B & REA H A FE R
mRNA X FIA

®1 S IOEE R PCR 5IYIFF)
Table 1 Primer sequence for RT-qPCR
TEP ERF Flel 5
RUNX2 5" -GGAGTGGACGAGGCAAGAGTTT-3" 5" -AGCTTCTGTCTGTGCCTTCTGG-3
ALP 5" -CCCAAAGGCTTCTTCTTG-3 5" -CTGGTAGTTGTTGTGAGCAT-3/
B-actin 5" -ATTGCCCACAGGATGCAGAA-3" 5" -ACATCTGCTGGAAGGTGGACAG-3

. RUNX2= Runt MI6HE 551 2, ALP= GlMEmERR

1.3.7  EHEBTRPEENINEE SR F AR B G B A
AHAMEEEFE 0, 21 d & BAMMIEFE 0. 7d RUNX2
EHFBEO, BAERWT . it El, LB BR
B2, SR BCA MG & Wk, HFikbKkh &
10 ~ 15 min il & HAFEAS; BCH] SDS-PAGE 73 B



SIEFHC i 1005 2% 5 201 84F-4 H 2526555 430

0 I :http://www.syxnf.net 47

WeAE e . HIKE MR, BEHE AR 20 wl JEfTHL
VK, MR R ARE B 0 iR B H 4k A
WS4, Western B PIWREA 1 h, K HZAE NS
S BIREAE T Western —HiR B . H A FAIHLIR
o NS FPUREL R — BT TR, 4 CREIREE SR
W, W FAE W 1 h, TBSTIHV¥E 3K, 10 min/ ¥K;
BLil 3t TR B F NS 554, #RIRTE %
1 h, TBST ¥V 3 W, 10 min/ ¥K; ¥ BSNS54
o BT SX-100 BERERGAL T, ks &0t TAE
WA R Image J 3K 3E T RS AL, DLHBIS
WK BEAE S N2 45 I AR R FLAEVE R B B8R A =
PPy iTes
1.3.8  XPAEEEARE Lk SR FH X B R 1 Lt i
AR 0, 21d K B 4455 3: 0. 7 d ALP 151,
FLRGR . KBk AVICs 5557358, LA 1 ml GENMED ¥
PR TG AR, /IO WL BRI R, 0 200 ) ot
BT AN, FXIA 1 ml GENMED JE B, 1R5]
JEREWEEY 1.5 ml Z.048 7, 1200 r/min 5.0 5 min( 2
OBAE 168 mm ), EBR VW A 200 pl GENMED
W, IRAERBEHMER N 1.5 ml B8, R
% 15 s, UK F%E 30 min, 13 000 r/min &5.0> 5 min ( 55
D2 47 mm ) 5 BEEL 500 wl BIEREHHITAHY 1.5
ml B0 W, R BCA LRI MR 96 FLARIK
WA 220 w1l GENMED %% #f . 25 p1 GENMED 2
N, 37 CWEE 3 min, Z35IIIA 5 w1 GENMED 58
WS FIAEAS, A B AR AT AT 405 nm JEA<HET O
5 min B2, JFIFE ALP 3G PE, ALP 3EPE = [ (Frillee
ARTEH - X FRFEAREH ) x FEARFR B x0.25] x
(0.005x 18.5x 0.6 x5 ) "' x LA 1k ',
1.4 S0 SRS SPSS 22.0 GE i i AT Hid ik
B, RRLL (x+s) TR, PILLHCBCR FH B kST A
A K556, Ll P<0.05 NZEFAELHEE X,
2 HR
2.1 AVICs % E 45 B Vimentin J2& [8] i J5 V£ 40 i br
ot 7/ I 1 O AR o LS T s b - S )
Vimentin B ZFEEIT 100%, UWLIE 1. CD,, &N K 40 i
P, DA M ARSI 45 R R, B A R A 4
CDs, FHMER N 1.17%, UL 2.
22 ASALZETT RIS SR A AN R FE 21 d A] ok
WABL S ALss T, B AN F 7 d il WK ARG 4L
OAS AL ST, UL 3. AN IR 21 dAS S
(0.107+0.007 ) mg/mg % (1, BHANME; % 7 d 45 %
R (0.105+0.011 ) mg/mg FH . A 4L 5 21 d
M B AR % 7 d 85 LA, 2R LG #E X
(1=0.266, P=0.804) .
2.3 RUNX2 F1 ALP mRNA A X} k& DA 9%

1 MR G ZE R (DAPT B4, %200 )

Figure 1 Cell immunofluorescence detection results
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Figure 2 Flow cytometry test results
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Figure 3 Calcified nodes in the two groups at different time points of cultivation
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