CN 43-1262/R " E s kAL 24 7 2016 4558 24 555 10 983

[X

ZTHS]  1007-3949(2016)24-10-0983-06 - SRR -

2 TR R S o I LS 2k | BMP2/Smad1/Runx2/ Osterix

(ERER i giH§h

BEXE, £U¥, 2B, JEHE, X &, RR=#
(7 i ALK 5 R % — Izrm"*ﬁamﬂ w9 )l A 55 91 7 646000)

[EiA] #ABER; Bark, BHAEE?2, fF5ia%
[(# E] BB 32 28k B % (DN) K R ABLA B 3 bk 4540 & BMP2/Smad1/Runx2/ Osterix 15 5 il ¥4 69 %
FHR, FiE 40 R XKML K 5T BT 2 RME R B R 4L (DN 42, STZ & 5 S AR 4R 2% 49 2 2 DN K R
AR R4S B F XA A 812,16 JA i B 3h Bk 454 %, Von Kossa éi)ﬁ{”"ﬁ]ﬂﬂﬂlﬁﬁmﬁﬂ S LA
| 'B-2h Bk 49 BMP2.Smadl . Runx2 & Osterix & & & ik ,RT-PCR %4 #| | 3h ik BMP2 & Runx2 mRNA K-, &8
DN 28K R &0 ) 5 48 k& R 4T E C A 24 h o & aK-F 38’ 4ﬂﬂ}]iim:%u(P<0 05), A%k 12 A&,
DN 28 K 849 o JUBF A8 45 34 B4 B %38 3 (P<0.05) , DN éﬂkﬁ'ﬁ‘z}méﬂm BELF) B 1) & AT BE 2R B B3 e (P
<0.05) ,Von Kossa % &, U5t B8 20 K R & B 18] 5,35 9 245 & U=, @ DN ‘ﬂk» Bohhk B 5 8 B BB A 2 &8k
AR R A BT ) 09 3E KT AR G B & 45 iR S F R4 ;;mz] LRt , DN 4 K R B3 R4 4 BMP2 & A
TR a9 £ A 2515, BB BMP2 Runx2 mRNA R-F 753§ hm AL E M AN, B30 Ik454F 5 BMP2, Runx2
mRNA ¥ 2 2 ZFEA8 X (r=0.641,r=0.683 iéJ P<0.01), it 2 ABEFKEHRER XK SR T 3 Ao
Z 4546 ) B BMP2/Smadl/Runx2/Osterix 12 5 @ % iE £ L PR EZRAFTHER,
[RE42S] R446.69 [CERARIEFE] A

Activation of BMP2/Smad1/Runx2/Osterix Signal Pathway in Renal Artery of Type

2 Diabetic Nephropathy Rats

QIN Chun-Mei, GONG Cai-Pan, WEI Xiao, WU Wei-Hua, LIU Jian, and OU San-Tao

( Department of Nephrology, the First Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan 646000, China)
[KEY WORDS] Diabetic Nephropathy; Renal Artery; Bone Morphogenetic Protein 2 (BMP2);  Signal Pathway
[ ABSTRACT] Aim To explore the calcification of renal artery and the activation of BMP2/Smad1/Runx2/Osterix
signal pathway in type 2 diabetic nephropathy rats. Methods Forty rats were randomly divided into control group and
diabetic nephropathy group (DN group). Type 2 diabetic nephropathy model was established by high sugar and fat diet
and streptozotocin ( STZ) injection. The calcium content were detected by calcium assay kit in 8, 12 and 16 weeks. Cal-
cium depositing in the renal artery was observed by Von Kossa staining.  The protein expression of BMP2, Smadl, Runx2
and Osterix were detected with immunohistochemistry.  Real-time polymerase chain reaction (RT-PCR) were applied to
detect the gene expression levels of BMP2 and Runx2 in the renal artery. Results Contents of blood glucose, blood u-
rea nitrogen( BUN) , cystatin C ( CysC) and 24 h urinary albumin (24 h UA) of DN group at all time point were much
higher than those of control group (P<0.05). Serum creatinine (SCr) of DN group was higher than that of control group
since 12th week (P<0.05). The calcium content in DN group were significantly higher than those in control group at each
time point (P<0.05). Black granules were found deposited in the renal artery of DN rats in 8 weeks and the black calci-
um salt was gradually increased with the time passing. No calcium salt was found in control group. Compared with the
control group, the protein expression of BMP2/Smad1/Runx2/Osterix signal pathway and the expression of BMP2, Runx2
mRNA in DN group rats were significantly higher.  Correlation analysis demonstrated that calcium content was positively

correlated with BMP2, Runx2 mRNA(r=0.641, r=0.683,all P<0.01) . Conclusion The renal artery calcification
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may appear in the early stages of type 2 diabetic nephropathy rats model and the activation of BMP2/Smad1/Runx2/Osterix

signal pathway may be an important regulating factor in the renal artery calcification.
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1.1.1 #=%sh EE AN SD KR 40 2K
FUE 170~220 g W)l [E ALK 5 5206 20 4 o, 3 7T
F 5 . SYXK( )] 2013-065) ],
1.1.2 £&&XA STZ ( Sigma /A & ) ; L 4 ik 4%
(FEEE); AW HFMNFHRA 1gG( % E Carlsbad 2
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B4 R, BMP2 514 % L 5'-CAGCGAGTTTGAGT-
TGAGG-3', T # 5'-CGGTACAGGTCGAGCATAT-3',
P4 K £ 104 bp; Runx2 5] 47 % k% 5-CCCAACT-
TCCTGTGCTCC-3", T # 5'-AGTGAAACTCTTGC-
CTCGTC-3', 7= 41 K ¥ 240 bp; GAPDH 3| 4 % t %
5'- CCTCAAGATTGTCAGCAAT-3', T # 5'-CCATC-
CACAGTCTTCTGAGT-3", 7= 41K J& 140 bp,
1.2 2 BURERTR SHEEFIE RS A

40 2 SD MK R, E R MR F LA E LS
BB 4L(n=18) At K B 41 (DN 41 ,n=22),
DN 41 DL ¥ & fl R iR 7k 4 B J5 |, 7 STZ 35 mg/kg
— KM R ST, b PR A DL R A A R R R B R O
SEBMMB L Z PR, 72 h 5N M AL, DL E
%3 K i AE=16.7 mmol/L .24 h & & K T # o
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AT, EHFE 812,16 F B A AR, W 24 h &
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rum creatinine, SCr) | it #f & C ( cystatin C, CysC) X
24 h & 8 % & (24 hour urinary albumin,24 h UA)
i, WIE 20 fcAr A, 20 & 30 ik 88 2 T 4%
FES R B, &K, E A, H R R R
B, AU L RET-80C KA F A,

1.3 KREESSENE

AR E 3K, A EAKR THRE, lm\ 2 mol/L
Hy B BR F T 180°C W 1 B % T, A 1 Jg m N & A b
HEANMHENEEFFAREE, BEWmNEALEE AR
TRl BT T A,
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CN 43-1262/R " EHshfikafifb 425 2016 4F45 24 555 10 1] 985

2 & R

2.1 HEERTL
DN 20 K B 45 5 8] 5 I A L BUN | CysC Jz 24 h
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Table 1. Changes of blood glucose and renal function indices in rats at different time points(x=s)

X HRZH DN 41
i H
8 JH 12 J& 16 J& 8 JHl 12 J& 16 J&

Iﬂl’ﬂ;ﬁ(mmol/L) 8.16+3.89 8.76+2.50 7.86+1.40 28.94+3.72° 26.48+3.32° 26.19+3.57°
BUN( mmol/L) 6.09+0.30 5.46x0.79 5.63+£0.47 7.65+0.87" 7.98+0.82° 8.46+1.43"
SCr( pwmol/L) 48.83+8.28 46.00+4.86 36.17+3.49 49.67+9.29 68.50+7.18" 74.33+12.37"
CysC(mg/L) 0.36+0.07 0.32+0.10 0.21+0.01 0.55+0.01° 0.58+0.09" 0.67+0.11°
24 h UA(mg) 16.35+1.80 22.93+2.72 21.35£2.72 102.70+16" 115.36+15.7* 124.88+14.27*

a f P<0.05, 5% B4 [W] A ] 5 b 55

22 BEHKSEENE

B N E 2 R R B R N T]  RE G, P
R BB 35 e TR AN, ELA% I TR] 5 DN 21 K B 3l fik
HLVEG K00 IR 35 T (P<0.05538 2) .

FR2 MAKBENRALBESE (vxs, pmol/g)
Table 2. The calcium content in renal artery of two group

rats(x+s, pmol/g)

Fsf ] popicEiil DN 41

8 J& 6.26+1.77 28.44+6.05"
12 & 6.29+1.82 33.72+7.35
16 J# 6.68+1.94 38.86+7.72"

a k) P<0.05, 5 %F HE 2 [A] sf (] A5 LL 85 b o P<0.05, 5 DN 41 8 i
HEs,
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5 16 i vy DL £ Uk 2R B P %k RRZH 4% 1 ]
SR LI B ASER TR (B 1) .
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R I B 2l i Ifi A8 e JESP- 3 JUL 40 B T L BMP2
Smadl .Runx2 X Osterix £E 4%} [6] SN E D EE
K51 DN 41K B AT WL BMP2 | Smadl, Runx2 K&
Osterix £ [ K5, YA AU, H B A B Y
FEA BRI BN 2 (K 2~ Kl 5)

1. KRS EBk Von Kossa 15 (200x)

B IRAEL, TR DN 41 A2 AU 525 8 J4 12 JR Al 16 Ji

Figure 1. Von Kossa staining of the renal artery in rats(200x)
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2. SRR AW NARFE B E S BMP2 BIRIE (200x)  EFEDROHIRAL, Tl DN 45 A2 S AT R 5550 8 J4 12 J& A 16 J,
Figure 2. Expression of BMP2 protein at different time points detected by TH(200x)
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4. R ANRN AR E A E S Runx2 BRIE(200x)  FEDyHIRAL, TEDh DN 41 M E A KGO 5256 8 1,12 A 16 4.,
Figure 4. Expression of Runx2 protein at different time points detected by IH(200x)
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Figure 5. Expression of Osterix protein at different time points detected by IH(200x)

2.5 BMP2 # Runx2 mRNA FRiAkF

RT-PCR &5 /%, X 18 41 K B 3h ik 41 20
BMP2 Runx2 mRNA U i 3R ik, B4 B[] 2170
giitse2e s, A SE% 8 JAE, DN 4K RUE s ik
21 BMP2 fil Runx2 mRNA 7KF-FF 4534 i, 16 J& At
BMP2 }% Runx2 mRNA {35 ik & (P<0.05;
#3),

% 3. MAKXREZHE BMP2, Runx2 mRNA FikE (x+s)
Table 3. The expression of BMP2, Runx2 mRNA in renal

artery of two group rats(x+s)

‘ BMP2 Runx2
Asf ]
X 21 DN 4 popiizEey DN 4
8 J&  0.94+0.20 1.18+0.16° 1.08+0.13  1.41x0.34"
12 8 0.98+0.21 1.27+0.18" 1.16+0.18  1.71+0.40"
16 A 0.98+0.21 1.43+0.19" 1.07£0.17 2.02+0.48*

a k) P<0.05, 5 XF B2 [A] sf (] A5 L85 b o P<0.05, 5 DN 41 8 A
[F 3

2.6 MRS

T R R, REUE S IkH A5 & Y
BMP2 Runx2 mRNA £ kw2 B FH EMHK (r=
0.641,r=0.683 % P<0.01; X 6 Fl¥ 7).
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6. KR BMP2 mRNA 155 & EEHHE X = E
Figure 6. The scatter diagram of rat BMP2 mRNA and cal-

cium content value
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Figure 7. The scatter diagram of rat Runx2 mRNA and cal-

cium content value
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PEARAE I LA B 85 ol AR 13 25 LA E 0 4 I At
BERUTRL, o nl 2 JF 45 854k, 1 DN B35 FEBR IR
Jpa S CKD FYOBLEE (2 I A5 A0 P AR R T, I 5 5
PR 5 A 2R % A AL AR i 2 3 TG CKD Y B IR
Y B AR DN AY CKD 23, DN L3RI AT % A= 1y
RS FRATRT I IE & BLAE STZ 5 S 19 DN
KB A S5 /N3l Bk FE DN RL I RDAEAE I
EEAE, T T R I A S AR A BMP2  Runx2 |
HEE P EFNFRET, Chiu Y L0
JiE CT AR i B 2 11 DR 8 3 5 3l Bk s A 1% 2
FH DN g8 I JC I S ACRE DR B B A7 7 4 B I
1 SIS Ak, B Sk S AL T RS 5 R i T DN
B KA R . BRI, T 98 7 2k A9 BR I, 4 ¢ DN
) 1AL B Bl Ik A A6 1 & & BMP2/Smadl/
Runx2/Osterix {5 5 18 # (1) 34 15 A1 2 18 1% 00 18 ff
WFE,

AW STZ I i i iR & 755 2 8 DN K
RS A% DN B 3l Dk A5 00, B 55 45 21 7R DN 40
25 sF 1) A WE B2 24 h JR 3R 7K B 8 1 X R
2, BN SEI 8 JE A, DN A K R Sk 4
UGS B S TR B s k414 Von Kossa
Yo, UL A EEER UTRR, 1T IE F K BRICUTRL, 1 DN
PR B BEi R C AR B sh kSR sh Bk 51k

BMP2 {5538 2 0B 7 Ak o 72 v i) o 22 4
Wz — BMP2 ZRALFE T AN 11 AL AZ 14 Y
YA BMP2 Fit {4 55 40 i S 1 11 B 32 (R 45 5 1)
AR T Bz, T ALY T 32 Al IR AL T 405
TR Smadl/Smad5/Smad8, 1 AL H Smadl . Smad5 .
Smad8 5 Smadd 455 WE &K, vl #5407 98 A 41
842 N I 18 Runx2 | Osterix 1 [r] 5 5 35 R S5 3L A
N =g AR I ey | P AT
ENE LI 2 I N o I R R (2
FHARLR B Eshid T R . A IR, BEIR
WG S LA 454k 55 BMP {5538 B 09 1% 1k 25 D) A1
7% . Bostrom &l12] RIS SEN FE KN
i/l BMP2 . BMP4 } ALK1 ALK12 ALK13 ALK16
(35 A I 78 P B A0 B PN S 0 DB N5
MK AT DL 3 1% £ BMP2 {3 538 % A T A2 4 1fiL
RSk, X — i R T LA BMP 840 il 550 P i
B Miller 25170 FH w5 G v 8 1) R 0B 35 /0 R, & BRL
BMP2/Smad1/Runx2/Osterix 15 5 1 #% 19 16 1k 5 /N
BSOS A B VIR R, A RE SR
DN K BB 8 %% B, BMP2/Smad1/Runx2/ Osterix {5
S AR O 2R 1 S R AR IE K RS B ikl 4t
PG i 3k T AE DN AR K B 30 k4l 41

b B E R RO ERE BMP2/Smadl/Runx2/ Osterix {5
53 A DGR P B S R 118 3 T ke i, 5 R 1 0T
TR AR A 8. 5Lk B FE B DN B 2l fik i
BB B 85 4k AT 8t © A7 /£ BMP2/Smadl/Runx2/
Osterix i [ 19 B W 3 3%, BMP2/Smadl/Runx2/
Osterix {5 518 [ (1) 15 16 AT BB A2 F T 1045 45 1k 19 &
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ZE I DN & 55 5 o B st B B A7 78 B 3l Tk 45 K
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BT R BTz A B Rk B A PR
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