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Tt SD K BURAHL 23 Sy X6 BE A A0 45 Ak 4, 45 4k 240 57 4 A 3K D3 M2 ol T 17 5 10 R B 28 45 T A A, X B4 25 7 4
FRER K FIAEAE M . 6 J8J5 R Von Kossa Y (06 U B 2l k55 b R B2, 85 2 7 120 70) 5 s K BRU Y 3l Ik 4% 2 da, S o
678 i PCR Kl 30 ik 41 21 BMP2 ., Smadl .Runx2 mRNA 7K, %58 20 £k 3k W8 BMP2 . Smadl .Runx2 } o F
WAL E A (e SMA)Y £ E, EHR  Von Kossa Y4 WAL 41 K BB sh kA K e PR Ui . 85k 41 i 4 45
TR R (P<T0. 05) 5% ML A L L 45 1k 41 K B 3 Bk 20 4 BM P2, Smadl , Runx2 mRNA 17K F T+ 5
(P<C0.05),BMP2/Smad1/Runx2 {5538 }& 8 [ 1E B 3l Ik 9 RB IR E 2 1L 0 o SMA i 2R 3A 500 B2 H [ (P<<
0.05), MISEAFHr BT, KBS M AEE & 55 3 k4 BMP2 mRNA(r=0. 655, P<C0.05),Smadl mRNA (r=
0.735, P<C0.05) \Runx2 mRNA (r=0.734, P<<0.05) ¥R IEMK., it BMP2/Smadl/Runx2 ifi }§ ¥ % ik 48
Ak, 5 B 2 Ik Ak 1 7 B R B AE G L 32 % BMP2/Smadl/Runx2 (55 WS 5 T S sh KL & 4 K R,
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Expression of BMP2/Smadl/Runx2 Signal Pathway in Renal Artery of Rat with Vascular Calcification QIN Chun-
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[Abstract] Objective To investigate the activation and its role of bone morphogenetic protein 2 (BMP2)/
Smadl/Runt-related transcription factor 2 (Runx2) signal pathway in renal artery of rat models with vascular
calcification. Methods Twenty four male SD rats were randomly divided into control group and calcification group.
Rat vascular calcification model was constructed by administration of vitamin D3 plus nicotine. Vascular calcification
was confirmed by Von Kossa staining and calcium content was detected by calcium assay. Real time-PCR was
applied to detect the expression of BMP2, Smadl, Runx2 mRNA, and immunohistochemistry was used to measure
the protein levels of BMP2, Smadl, Runx2, a-smooth muscle actin (a-SMA). Results Von Kossa staining showed
a large number of black granules deposited in renal artery. Calcium content in calcification group was significantly
higher than that in normal group. Compared with the control group, the expressions of BMP2, Smadl and Runx?2
mRNA in renal artery were increased in calcification group. The protein levels of BMP2, Smadl and Runx2 were
higher while the expression of «-SMA was lower in calcification group than those in control group. The correlation
analysis was found a positivie correlation between the calcium content and BMP2 mRNA (r= 0. 655, P<(0.05),
Smadl mRNA (»=0.735, P<C0.05), Runx2 mRNA (r=0.734, P<C0.05). Conclusion The expression of
BMP2/Smadl/Runx2 signal pathway was strongly correlated with the severity of vascular calcification, which may
be involved in the occurrence and development of vascular calcification.

[Key words] Vascular calcification Bone morphogenetic protein 2 Signal pathway Rat
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1.1 ##

1.1.1 #4 SPF ZlfEtE SD KB 24 B, 4K fFi i
170 ~ 220 gCyiIN BR 27 Bg S5 3 W) o0 - VR TR S
SYXK(JI] 2013-065)7,

1.1.2 =&KX H 484 %K D3(Sigma 7D . JE Wl
T (Merck 23w o 85 85 45 3 ) & (R ot it 2k
WA BRAED AW R AP R 1gG (3£ [ Carlsbad
2D . BMP2 Z 5 BEHUR (1 2 100) \Smadl H# (1
: 150 Bioworld 22 #]) s Runx2 H# (1 = 100 Jb 2 1
B, o1 WL 31 & H (a-smooth muscle actin,
a-SMAYHTIR (1 = 1000 RV AL ABC 357 & . DAB
a7 G (R 48 A F]D , PrimeScript™ RT
Master Mix.SYBR Premix Ex Taq™ [ (CRi#%E 4
WAwED .

1.1.3 3lem i BiBAY TRERARA RS,
BMP-2,Smadl #l Runx2 3| %) )¥ %] 41 F. BMP2
314, F.5-CAGCGAGTTTGAGTTGAGG-3', R
5-CGGTACAGGTCGAGCATAT-3', ¥ #4 7= @y K
Ji£ 104 bp; Smadl 5[4, F:5-ATACCACCGCCAG
GATGTTAC-3', R: 5'-CCAACAGTTGGTCACA
GAGGTC-3', ¥ # p= ¥y K & 256 bp; Runx2 B4,
F. 5'-CCCAACTTCCTGTGCTCC-3', R: 5'-AGT
GAAACTCTTGCCTCGTC-3', ¥ #4 /= ¥y ¥ J&
240 bp;GAPDH B|¥),F.5- CCTCAAGATTGTC
AGCAAT-3',R:5'- CCATCCACAGTCTTCTGA
GT-3". 4 #=P K & 140 bp,

1.2 A&

1.2.1 #H &5z maEr KRBV WAL 5
12 H 854040 F DL 4E 4= & D3(300 000 U/kg) LA
T 1R T (25 mg/kg) i TAEA I hEH
OhEHEEWES 1 UG IRAS T%5 R 0. 9% &k
LR N R B A R [ YA R 70 = B N W S
7% 6 JAPRE J5 . FH U L 22 A RR B, AR S 4 U 30
Jik s VK 0.9 20 G AL v ok I, 3 43 [ e T2
FH WL, 22 WK 3 B A3, ) B B Dk 4 2
o, H AL 8URAE T — 80 “CuKAR R .

1.2.2 B 3Bk Von Kossa F & HUK LS 30k,

AL HIE A RSP R BB K. R 200
FRAR I, 75 AN T BRI 24 30 min 5. ¥ W H & T
SV ACHR BRI h 1 min, R Y, S
KB LB R AT RS .

1.2.3 BaiamsEae BUEshkHZ, ik
/5 A 2 mol/L i 0.5 mL,180 C {4
T B HE A E AR A A B R B KR
BURESH 29 1.5 mL. A 1% B AL B 150 pl.
JF WS A O O B TN A& B Y O B BE (EL . O R 5E
i, pmol/ (g« wt),

1.2.4 £ 8F 3% k% % PCR 9l 2 % 3 bk BMP2,
Smadl Runx2 mRNA K -F  $iz B ™ 5 i B 5
RNA # 5 #) & RNA simple Total RNA Kit(Jk
T RAR AR A R D R EUR RNA, 6 5% 5¢
iR & PrimeScript™ RT Master Mix # mRNA &
55 cDNAL PG E 5 PCR §7 31 444 .95 “C il
Pk 30 5,40 NMEEFRA 95 CASPE 5 5,58 “CiB 2k 34
so SEHHESE cDNA ¥ 34 . 554 5 34 ih £ Fn g
fife M4 IR AEAL RS BN S R il AT 40 i, B
5 W2 GAPDH At — & AF T #4703 2ok
StepOne FAF4y B . #2715 H 09 58 K AH X 3=
ke,

1.2.5 Sk 4 B fie i Aion & Ui R
ABC ¥, B g bk 41 83040 W5 U0 7 Ji s oK s g &1
P LI 0V B P AR S R AR U m— P =
Pt ABC B4 .DAB &, 75 K R & Y5 ik .
B R R R DL R B SR P A
7. W Image-Pro Plus B 14 53 #7 8 4. 43 5 42 it
BMP2.Smadl,Runx2 N o«~SMA 5 2H 4k BH 4 40
JH 7 4 A A B E A3 .

1.2.6 %itFHEk FEBERH oL R, W
2 18] L B ¢ A B AH OGP 43 B T Pearson A G,
P<C0.05 WEFHG ¥ L.
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Von Kossa 448, U185 Ak 21 5 3 ok o B8 5 1 2F 4k
[i] R 2 1) PR 6 UK T AR T 40 i b R B KT i UL 4
ML, RIAEE RS SR VOB D, 85 k41 o Bk 5
(29, 788£7.409) pmol/(g « wt)J & T X B
ZH0(6.24041.774) pmol/(g « wt)I(P<C0.01),
2.2 KRS zhkk BMP2,Smadl, Runx2 mRNA 7k
qz
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5 B2 K RO L. 85 Ak 4 B ik A A
BMP2 .Smadl .Runx2 mRNA KFTF 5. 2% A4
TR L (P<<0.05) (£ 1),

2.3 KERB3hkkAL BMP2,Smadl . Runx2 ¥ o-
SMA EHHRIX

B1 KR'S3Ek Von Kossa F&Ei{FR. X200
Fig 1  Von Kossa staining of the renal artery in rats. X200

A Control group; B: Calcification group

o AL 25 L 7R L AE 45 4k 41 Bl Tk i 7 v
SEWULAR ML f, BMP2 ., Smadl . Runx2 & [ £ A &)
TEH WY WY 2 BV A TR M R R R A B
0 0P LA B R 52 A I8 oo SMA 1 3R I8 B IE
Y FW > (E 2, %2,

2.4 KRG FHEk BMP2,Smadl .Runx2 Rix5'%
KSR EHE XS

ARG BT 2R WY, R BRI A8 4 5 B ik

21 BMP2 mRNA (= 0. 655, P<C0. 05), Smadl

mRNA (r=0.735, P<C0.01)., Runx2 mRNAG=
*£ 1 X R BMP2 .Smadl #1 Runx2 mRNA Rk (n=12,x*s)
Table 1 The expression of BMP2, Smadl and Runx2 mRNA in rats
(n=12.,x=%s)

Group BMP2 Smad1 Runx?2
0.84140.190 0.929+0.156 1.564=+0.350
1.19240.202% 1.27240.187* 1.80540. 1657

Control
Calcification

# P<C0.05, % P<C0.01, vs. control group

B2 ®EAW%KN BMP2(a) Smadl(b) .Runx2(c) & o-SMA(DKIFRIA., ABC X200
Fig 2 Expression of BMP2 (a), Smadl (b), Runx2 (¢) and a-SMA (d) detected by IHC. ABC X200

A Control group; B: Calcification group

%2 xR BMP2 Smadl .Runx2 1 o-SMA B EHI R (xts)
Table 2 The protein expressions of BMP2,Smadl,Runx2 and a-SMA in rats (x=s)

n BMP2 (%) Smadl (%) Runx2 (%) a-SMA (%)
Control group 12 12.59+8.19 16.68+10. 56 20.64=+16. 35 81.36+4.75
Calcification group 12 37.69413.20* 50.27417.87* 65.85+21.16* 58.62411.54*

* P<C0.01, vs. control group

0.774,P<<0. 0D ¥R IEME.
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-7, BMP2 {28 — i #5681, 2 B Al BiF 5T i
2 AT BRI S B AR 43 bV FH e o 1Y) 4
SMES 5. BMP2 25 s o4 i) £ 25 5 58 %
J& BMP2/Smadl/Runx2 i, BMP2 5 372 {& 45 & J5 1%
I Smads &AW, 1F [0 98 5 50H 4 R0 ARCE 4051k
FIR% 0% 53 7 Runx2, WA 2E 516 6 skl B 3
tb. IEAEFFSE B8 BMP2/Smadl/Runx2 {5 5 18 f% 5
M) KA % e A5 % )8k & Balderman %50 %
I, BMP2 32138056 kP 9 L4E B, 24 h o BIEAT DL
Runx2 3 [ 3 35 39 7, [=) B0 240 A N 45 00 3R 6t 3 3
. Liberman 2 i % Bl BMP2 il 2 3 3 4801k 1 34
FIPN R 7 e 88 Runx2 A9 2835, TG A2 3 1 4%
A & A . Miller %5 F i R MR % /N L, 22 /N B
3= B0 kA R A 2B A Ak Y K B % BMP2, Smadl |
Runx2 A%k B 4 X RE AL 38 i, A WiF 58 A 4k A &R
D3 FJe i T 55 ' 2l Bk 85 Ak . B 58 45 2R /R BMP2,
Smadl \Runx2 7 1E# /Iy BUE 3l ik 4 20 AU /b i
F5 AE S Bl WK ES A AR AL b R GA TR 0T S B B ik
BhAE ™ ORE R OE M OG, #8278 BMP2/Smadl/
Runx2 55K 5 17T B3Ik k4 LR,
BMP2 £ 5 Ifil 45 45 Ak, J2 38 52 5% i A7 5 38 2 1)
S, 38 5% R R {5 5 4> F Smadl B9 AL B4 0

Runx2 433 P TTINE 1 i 457 F- 9 JUL 240 6 ) o 240
oAb R

ZEERrR, i E D3 W TIERMKRE
Bl IKES fb B o, fE A BMP2/Smadl/Runx2 38 %
s . 25 7 5 sh ks ki & 4 % . BMP2/
Smad1/Runx2 {553 #% AN AE B AR i i & 2 4E
FH S HEAE i 3885 Ak mh 475 T 0% €6 Al G ol 37 51 F R
BMP2/Smadl/Runx?2 {5 5 i % A 8 W 0 14 65 1k
IR YT HE A5
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