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BMP2 % Msx2 ¥E8: %S 55 IR B 45 A B &
7Lk 4L R RO BT
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[(HE] BW:HRBESREBEA 2BMPOREEHARERE T Msx2 EFAERERIMDFEHE
EBEALUALEPRZUZENTEE HRESARLPHERAILN. FE HEFRERSRESAGEE 8 HIH
4D, HBRAMEMTREHLESRERSHERER: EERAPE TN RS BN TR ERTTEY
BRARMBE S HINC U, 45IB 16 AIREFHLUAAE T, S4r4 5 E 5L E E PCR W BMP2
Msx2 mRNA B3k, 35 Western blot WIEHA B HFEA KT, &8 1H 4 BMP2 fi§ mRNA ZikE N
(1. 491+0. 121), 7@ NC £ BMP2 iy mRNA 3} (1.032+0.034) , AR B XBERE L2 E X (P<<0.05); 10
TH 41 5 NC %4 Msx2 i) mRNA F3X 8 451% (1. 43240, 091 F(1. 01540, 017) , A KWL R B KT 28X (P
<C0.05), Western blotting %l BMP2 & H 7 NCHM ITH ABH R EEX BN Q. 47540, 042) F1 (1. 681
£0.153) , FAREEREL T $E X (P<C0. 05) ;W E Msx2 B HKFFRXBAR NC AN (1.531+0. 134), T
TH 25(1. 6034+0.156) , FIZ ZEREHHEE X (P>0.05), i :HRAEBSRIHD L6 82EF53% BMP2
1 Msx2 mRNA FRik#38 % 0] 7 A 5L AFE, BMP2 (5 S BB ER R ER FHIRE A B E Randall FRE R R
BE—EMEH.
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Abstract Objective: To explore the abnormal expression of Bone morphogenetic protein2 and mosteoblast—
like cell transcription factors Msx2 in idiopathic hypercalciuria (IH) patients with renal calculus and their effect on
pathogenesis of stone formation in IH. Method: Eight patients with idiopathic hypercalciuria and calculus (TH
group) wetre taken, and excluding all known secondary disease that could affect serum calcium or urinary calcium.
To set a control, 8 patients need to be taken nephrectomy because of renal carcinoma or non-functioning kidney
precluding the cause of kidney stones (NC group). 16 patients were taken certain renal papillary tissue under rea-
sonable conditions. Real-time quantitative PCR and Western blot were used to detect the protein and gene expres-
sion levels of BMP2 and Msx2, Result; The mRNA expression of BMP2 in IH group was (1. 491240, 121), while
BMP2 expression in the NC group was (1.032210. 034), and expression values between the two groups was sta-
tistically significant ( P<C0. 05); the mRNA levels of Msx2 in IH group and NC group were (1.43240.091), (1.
01540. 017), respectively, and the two sets of data were significantly different (P<C0. 05). BMP2 protein detec-
ted by Western blotting prompted that the NC group and TH group were (1. 47530, 042) and (1. 681240, 153),
respectively, these was statistically significant difference between two groups, P<C0.05. Msx2 protein expression
showed that the NC group was (1. 531 & 0. 134), while the TH group was (1. 603 = 0. 156), the difference
wasnot statistically significant , P>> 0. 05. Conclusion : Overexpression of BMP 2 and Msx 2 mRNA inrenal papillary of
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Idiopathic hypercalciuria (IH) patients with kidney stones indicates that it exists certain mechanism which have re-

lated to interstitial ectopic calcification, and BMP2 signaling pathway have an effect on Randall's plaque formation

in renal idiopathic calcium oxalate stones patients.
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AR B FG AT % mE R B AT —
B WR NPT 5T A, % B B ST IS — B
B ERAERBIHIFATEASH . BRTAASR
RESERIDERRAEE RN EAERNER
Z— » FRE5 e & 2 5 T 2 0 A D KR
BARNF=EREESEF IR, IR R LR B
BB ARG ARSI EAIRAKLER
BARBMRESEA. EFERFHARANE R
Randall 4555 JR A T BR B B 5l F0 A2 45 3045, &AL
FEALTHENRMEMLT? . HEAREEA
B ENRAUGAESRENREMEARBHT
e B, BR— N EIWAELIE. SHEES
B B b % W5 TEA K4 & 3 (bone morphoge-
netic proteins, BMPs) R By E #FH T
Msx2 A HF R EEEERH. AMREAEL K
W TH B4 A B E TR LHH BMP2 1 Msx2 1§
mRNA I 5 & F A H 0L, i+ BMP2 fl Msx2
EIH B RETRERIE.

1 #REFE
L1 WRBER

TRYE 2009 4F 5 § ~2011 48 10 A e 4 hRHL
K2 B R B B= Be W PR AP B B 8 3, it i TH
MEERGSABE, RS T ERWEE
MEHHE RS S ERIRERRRE, 10 AR R T
BB REE, BK 24 h REGHME >4 mg/
kg, 5 B >7 mmol, & >>6 mmol 2§k IH® , &
IR FE BRI 8 F, 5B 6 B, 2 2 B, F R 26~61
AP a2k, SHIBET 1HIRALKEERER
AREBIT AP B WK S, BB kA
Randall £58F, H BMZA' BHRE T . ZBEARGF R
W B % HIFRE: S T AEKBSAR
g, o alEREELE OSERET EE R
B EELE MEANETTRAABURE. KRG
RRHFFE R, SR KRB EARE THEHN
IH # . ARJ5ESA B 4381 3¢ BRI A6 15 45
BARBEAHERGS A .

A B F B B R B S A FrEU T T
REFTITEURARANEE 84,3 5 4], 34,4
% 31~59 %, 39 %, IMiEHS KRG EHTE
EFEEE. RERBEBALLCHRE T FEH
IH B3R HAXE NC 4.

1.2 &

bt A BMP2 fifdi A Msx2 i § 3% E ABR

AEL, AL — 3% 8 BT (Bioworld Technol-

ogy) A ] s RNA £ BURF] Trizol i 2 H Invitro-
gen A H) 7= i, cDNA 8 — 8 & AR & L &
B PCR %4t kK i PR & SYBR Green 1
premix ¥ § TaKaRa A H),
1.3 EWRGER-R M E KN (RT-PCR) & #l]
BMP-2 #1 Msx2 mRNA FiX B

BMP2 F T IFEM 4N 5~ CT-
TCTAGCGTTGCTGCTTCC-3'f1 5~-AGTGCCT-
GCGATACAGGTCT-3"; Msx2 F# 4r 5K 5~
TTACCACATCCCAGCTCCTC-3"#1 5~ GCAT-
AGGTTTTGCAGCCATT-3"; B-actin i 5~-CAC-
GATGGAGGGGCCGGACTCATC-3#1 5-TAAA-
GACCTCTATGCCAACACAGT-3'# B Invitro-
gene A & M fft. RNA BB BT B&E 5 K/D
200 mg ERALRB, EMA 1 ml Trizol, 5] K485
. A 200 pl EO5. BREBBIKIES, ERK
& 5 min, 12 000 rpm 15 min 4C, ¥ F E/KH (4
400 uDF#Hi 1.5 ml EP E¥ . MA 400 pl RHREE,
B, ZE#HE 10 min, 12 000 rpm 10 min 4°C,
F LW UIRATRKH 0% LRGBS 3 K. =K
F 4 5~10 min, 3T 20 ul DEPC kK, 20606 E
Tl RNA #&E . RNA ¥ (ng/pl) =0D260 X
AOX FHBEMEH/1 000, BB BHL RNA S pg %
F R cDNA, L) cDNA HZ#E Rk, i A SYBR Green
Yu 8,38 3 Roto Gene 3000 £ PCR Y (K H)
T Corbett 24 R A=) # 47 RT-PCR &, K Bi#&
% 20 pl, A8 cDNA 2 pl, E#531% 1(10 pmol/pD
1 p.l,—Fw?E'I% 2(10 pmol/pl) 1 p_l,SYBR mix 10
plodd H:O 6 pl, RBLAAM:50CH A 2 min,
95°CAs ¥ 10 min,95°CAF#: 30 s F1 60°CiB & 30 s,
G 40 K., LAHEF cDNA Wy . BEFY
HHRMBEBMAR, FENERARETHES S
Br. BREESHS gactin AR — KA T HT R
. {8 Roto Gene 3 000 i+ & CTH(FERKN
B mMARFIARBERK MR, 2B KBER®
) PCR S RLE 3R R B, BR 4R 224 % 2B BUd
FRALI A H Y2 E Rk & AT X A A LA
B BAEMNELERHAE N EA mRNA XX 2R
.
1.4 Western blot /& ¥ BMP-2 #1 Msx2 T H £
KK

Ik BEE RIPA BRI FKAR WEL
WEE , &M B 50 ©g BRERLHRK. BREE
HaFREES A F#®ER PAGE BEH k. BMP-2
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F 8% ¥ PAGE B Hi %k s Msx2 Ff 10 % i) PAGE J&
Bk, RI\ETAYE marker B, HETERESSEF
FASBIE IR, BREOBEE) BB
RYE Marker Y1 HH&H, HERBAWBE. 5
PAGE ¥ & # [F] & /N PVDF J& #n 3% 45, PVDF
EAFEREEPEMER—-FREETHREZ W
W, %I B f AR-4F 4k 08 4K-%E IR-PVDF -
IR AT ERKIK R, e B G A S IR
A, BERM—EREAARK. BELXEA
(BMP2-200 mA,150 min; Msx-200 mA, 80 min),
B A& 5% Bigk e TBST (HAK) Bl
PVDF [, ZRZEARHMA 2 h, —Hi - AHABRHR
AHR B —3i, f#f PVDF REZW T~ BB R
ACHBE I, BMP-21: 200 #FE; Msx2 1t 200
B, —$i.TBST 4%t % PVDF i 5~6 1&,5
min/K ., FAHARH RN K ZH 1 50 000 #
., PVDF KEHE F B EF BT . 2 BE KRB
H2h, BEEX.TBST 43¢tk PVDF & 5~6
K,5 min/K ., BKERHIMNE RN ECL JKRY K , i
BRAM. REATHER AREEEEZANE
WE.BELREE.XERAFEREERRKEA DR
MEE EEWES. BandScan TR KEMS.
REBAPRTFHNXEESREREEZFT GAP-
DH XKEEHEAERNERT.
L5 Hit$Ehk

1= FH SPSS 15. 0 S S {8, B FER DY,
BtrpEERcto®mR. AR : B,
BLP<0.03 HEFRFHRITEEL.
2 &R
2.1 RT-PCRWEZR

PCR R B3 BTG B 51 — R A dE 4
REY S, SEEREAEN TR E. X1R
#H BMP-2 ) & B-actin CT {4 ,BMP-2 7£ TH 4
WEFEENCHM 1. 424 %, M IH 45 NC 4
BMP-2 ) mRNA £ & (2227 L H4E) 4+ 51 A4
(1.49140. 121)F1(1. 032+0. 034) , ZERIB R H
HZBEGIH¥E L (P<0.05), RiEFE 2, &
B Msx2 X B-actin A&, &R E&R Msx2 7 TH
HFEFER NC 4 1. 411 4%,1H 4 Msx2 ) mR-
NA EiXE X 1.43240.091), 1 NC 4 Msx2 ¥
mRNA % (1.01540.017), A M E X EH St
FERX(P<0.05), WAMRIBE 1 FRATH DAWME
NCHGHS 1~OMFHMERZLIABMKTFIHA
(%5 9~16),
2.2 Western blot | %8

BMP-2 Western blot 377 NC 4H#1 IH %
BEREE CKEME) 2514 (1. 47510, 042) F
(1. 6814+0.153) , AW E R LA B L (P

#1 RT-PCREJW IHANCHEEEILEL BMP2
mRNA 7k (xts, n=8)

ACT ANCT
BMP2- ACT.IH- 244¢T
Bractin -~ ACT.NC

BMP2 B—actin
43wy cT w4 CT

24,627+ 17.865+ 6. 762+
24, ) )
NCH "0 463 0.387  0.211 0 1

24.016+17.765+ 6.252+
4 N . . _
THA 0731 o0.645  0.319 0.510 1.424

FR2 RI-PCR&EW HANCHBREEALHEN Msx2
mRNA 7k (xts, n=8)

ACT ANCT

Msx2- ACT.IH- 244

Bractin -~ ACT.NC

) 21.1151+17. 865+ 3.554+
0.483  0.387 0.188

) 20.5181+17. 765+ 2.755k
0.694 0.645 0. 257

Msx2 Bractin
45 49 cT FHyCT

0 1

—0.497 1.411

2 4 5 6 7 8 & 1@ 1112 1314 15 G 17

g & 7 B % 10 11 12 13 14 15 "G 17

12 % 4 a4 & 7 o8 9 1011 12 13 14 15 16 17

b —actin

G

#5 1~8 K NC HF A AR EE mRNA REX B, RS 9

~16 b TH HRXEHM ;A BMP2 £ NCf1 TH ARA B

HEBAMsx2 ZE NCH IHARFTBUE: RS 17 K

DNA #7i2

B 1 BMP27 Msx2 BEEZEFEFALMALADH mRNA
&g R

<0.05), JWE Msx2 EHERER NCHEAR
RR(1.531+0.134), 1 IH 44 (1. 603+0. 156),
MEZR LGB X (P>0.05 (A 2),
3 itig

X, EEMRARGEARBEHANEA, S
A AREE R R 8RS E BRI TEENZR
WEA. ATMRAENEZBILEBAHES., Barg
BWWAANTH BRAEFBENEERHERZ
—RIMNFTEEFHNENENBEEEEERE A
(GHS) K Rh ¥ B hiE £ .GHS K R'B /Mg
3 i /INE R X 45 TE IR SO 2D T PR 45 HE U B B 0
m.RHFEESEAER. BEHIAFRER, AMELE R
RAUBAESREHNRBMNREANRGT LSRR
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Bl 2 Western blotting &7l TH (45 5~8) K NC A (4%
S 1~4)E 7 5k BMP2 7 Msx2 & ARERER

L REZNESRBEIBRC, EHEFER
R b 1554 F (BMP2 . Msx2) 78 Hi b & 1%
HE/EM,BMP2 & Msx2 8 FHHET R FH
Y% B F Runx2 1 Osterix &ik, i FULE
RAGA, THESEREFRE FRATH B
™ RATRTHISE th & B Runx2 M1 Osterix Fik
BEIHRHBSEAREBEALHALATEENE
BTXE4A, HESEABREYRGAH KT REER
M Randall RITEBHARTRERAERZR T
BMP2 X Msx2 REBF %, #—FUWH BT ST
B W4 FRENK ES XL E K BMP2-
Msx2-Osterix FET IH BEF BHE AR TB T
B AALEFREN .

BMPs & —M T ZHFETEER TR RERE
EH.REMEKET TGFRBEKFRAK—IK,
Her BMP2 3 — R BRI RE B F, 7R E R
BT MR A 4 B R B 4 M. BMP2 7E {4
WiED B AR ESEMRE, U EE
HRGEHALNE R, HESH IRk 5HmE
I # BMP 2% & 25 & i ¥ &, BMP2 & i3 ¥ 18
Smads ES# FH AT THERBHMEREFE
W EEREEH. BMP2 S AN RS YE
SR Demer ¥ XX MAMEBHMIR Y, AR
RILH LA B & R iR 44 BMP2 ik B
B F#. Bostrom %t & 3 3h k5 A1 4L B &
BREER v REARREA (MGP) Rk & B ¥
% M MGP 78— 85 5 F 2 38 2 # #) BMP2 Fn4H
MNEALEAENMMHMLESERENERER
FO0 WAV CERIR I MGP 255 B& A
BAHRFEWIBR RS A BERE DB,
Runx2 & BMP2 TR HHZEF, BHIAAN
RA%G& W T (cbfal) , Al 76 iR & 40 ML RTAK, B 40
MR K4EMRRTiR e RiE . 1B BMP2 55
BT IR, Runx2 RRBHRMLSBRE
BREERAYEFY . EREBYRSEPERE
fER . BMP2 7£ — € %& /4 T 7] £ ¥ Runx2 &ik,
{5 BMP2 3 A 4K Runx2 RIXMRERBIERA,

BTSN B Runx?2 BEEFR XA ZE ZH,
BMP2 A LR E E# Msx2 R FEZHAEE.
Msx2 2REFEZEE MSX REEEMRA. FET
BEHEFMREEET. FREANERED.
Msx2 FEH S BESAMF WEHA T ERETFNE
%R, B M BMP2 %% Msx2 73 R R
FHBPREEFEENIER. Osterix 2T
BHEGEMEEERA BRI RGHANEFITS
¥5,3% BMP2 FE# R Y, KK, A Osterix
FHENMTF 12q13,13 4 SP1 EFE 4, /b B Osterix
P F 15 S Yk Wntlo6 55 Itga Z 6], WERE
EERB . Osterix 5 SP # K K #%& SP1~ SP7
) Y8, B T X FRZ 24 SP7, A Osterix & 3 MR T
MZANEFAR, THR=FFMHEY, U-
samer 2% B4 1A 2 BMP-2 i 5 Osterix2 #ik
3% Osterix Jg 3 F i % X 38, [7] U8 ¥ 25 48 35 5 %)
Y. BEE BIEFEBRSARE Z5, HAibER
B BMP2 X T iif & 41 ek B F Msx2,Runx2,
Osterix R B EED I, 7T H 30 F 1S 2 5% 3
RAESRBRSP, &I EMILHR RS E,
Hruska %“° 57 R L7E 18 ¥ B % (CKD) 2 ¥ IR
WREMODLESALTURMNBABFRERED
(BMPs) T i % 7 H T Msx2 fl Osterix B H Fik .
MBMENIXTBSEAGE BRI S8Ry b
BRI, Bl RE BRI ZH,IH
BEBEAAMBIEE RS BABEI L BMP2
7 mRNAKPFMEOREAEYH B E; MAF
BEATTHEERET Msx2,IH BEABALN
mRNA ZXEHHES FXHBA, W Msx2 #E
HRAVFRZEERELGHS¥ZR. 6%k
ZRPEEF mRNA RZEHE . ZEIHBESA
BEBALFERUTERTANRBRELE,
mRNA 5B BEREWTBAUA —E2LE—FHER
RECFESHEREFUR  BEREEBOEEMR,
WAMEERBFEKTE LZEMEB R ARKE FME
FE TR, I TGF-p & fad ALYy 16 1k 5 (4
B 73S Z AR LM # Runx2 1 Msx2 &5,
WAMME W VEGF Wl #pii T Msx2 BB &
r, BMEREAKAELAE WERE X4 smurfl
(smard R RAEFTET DA SZ & 5#MN5 &
B FEEIME, AT RIS Msx2 WEHERRE.
ANAY L BER BB A, GHS KRHE
BEN ] W BB 25 A, BMP2 5 Msx2 &ik
B7E mRNA R&EHKFEMHEXF SD K RE U B3
EL.EARZEE RT-PCRERPHFLURIE, &A%
B op , R ATTAE TH 40 NC 4 £ Runx2 & Os-
terix EFHME LK F I THE Z R, RA1H5 BT 68
EHTEERREE S S —15 5 E K BMP1/
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Smads/Runx2, i A &2 BMP2/Smads/Msx2 & 1%,
Runx2 BFEBER TMEETE Msx2 EERBE
BT M, 3 7] 88 5) & T iF Osterix B K V&K,
RATATHIIR I & 4 Osterix EE B T AK L AW A
ZEITHEZRITFE L,

GLEBF®, RN IH BE A BERALL

BMP2 #1 Msx2 mRNA ik H#58, 2 & BMP2 &
H 3R A K358 A (8] B 7D 85 AL AR I 2 — » FT BB
FEBERMEXEENH

(&% 3k ]

1

Sakhaee K. Recent advances in the pathophysiology of
nephrolithiasis[J]. Kidney Int, 2009, 75: 585—595.
Ryall R L. The future of stone research: rummagings
in the attic, Randall's plaque, nanobacteria, and lessons
from phylogeny[J]. Urol Res, 2008, 36: 77—97.
WERR, EOR, HERH. TRPVS 5L ERSRE
MBS RLT]. MAWR ISP &, 2008, 13(4):
328—330.

EOR, FHIR, BEk, & BEEREREAXRR
BNELRARERBESZEEANIEREREX
(7). wheEsLB a2, 2008, 25(9): 1178—1180.
Wu-Wong ] R, Melnick J. Vascular calcification in
chronic kidney failure; role of vitamin D receptor[J].
Curr Opin Investig Drugs, 2007, 8; 237—247.

Hruska K A, Mathew S, Saab G. Bone morphogenetic
proteins in vascular calcification[J]. Circ Res, 2005,
97 105—114,

Shao J S, Cai J, Towler D A. Molecular mechanisms
of vascular calcification: lessons learned from the aorta
[J]. Arterioscler Thromb Vasc Biol, 2006, 26, 1423—
1430.

Matsubara T, Kida K, Yamaguchi A, et al. BMP2

10

11

12

13

14

15

16

regulates Osterix through Msx2 and Runx2 during os-
teoblast differentiation[ J]. J Biol Chem, 2008, 283.
29119—29125.

Bostrém K, Watson KE, Horn S, et al. Bone morpho-
genetic protein expression in human atherosclerotic le-
sions[J]. J Clin Invest, 1993, 91; 1800—18089.
Zebboudj A F, Imura M, Bostrém K. Matrix GLA
protein, a regulatory protein for bone morphogenetic
protein-2[J]. J Biol Chem, 2002, 277 4388—4394.
Gao B, Yasui T, Itoh Y, et al. A polymorphism of
matrix Gla protein gene is associated with kidney stones
[J1. T Urol, 2007, 177 2361— 2365.

Jeon EJ, Lee K Y, Choi N S, et al. Bone morphoge-
netic protein-2 stimulates Runx2 acetylation[J]. J Biol
Chem, 2006, 281; 16502—16511.

Alexopoulos A, Bravou V, Peroukides S, et al. Bone
regulatory factors NFATc] and Osterix in human cal-
cific aortic valves[J]. Int J Cardiol, 2010, 139, 142—
149.

Gao Y, Jheon A, Nourkeyhani H, et al. Molecular
cloning, structure, expression, and chromosomal local-
ization of the human Osterix (SP7) gene[J]. Gene,
2004, 341 101—110.

Ulsamer A, Ortufio M J, Ruiz S, et al. BMP-2 induces
Osterix expression through up-regulation of DIx5 and
its phosphorylation by p38[J]. J Biol Chem, 2008,
283; 3816—3826.

Hruska K A, Mathew S, Saab G. Bone morphogenetic
proteins in vascular calcification[ J]. Circ Res, 2005,
97. 105—114.

A5 8 #5:2012-09-27)

Qe R i bR S0} 2 55 ) 3R i b & L S5 HB I 2 5
WEE L FEHE) (CA) B F

HE RIS ST IR T P E AR T TR RO SR YR T o SO R SO RO R CGRIE T
ISl A Wy BR 2 SCRR BB R i R T o B A FIBGR E R R Pl — P R AR EHFH EE, £ F R
K2 [R5 B 2 e Fi B B0 R e 0 (7] 5 B= e 3K 32 7 B Ol JR 8 BR APk 2 350 (B E )5 - ISSN 1001-1420/
CN 42-1131/R)F 2013 4F2R3R B /N R MIILAE L F T2 . 2 00 oy W0 4048 37 B i RUR W1 Ib B S Tl th &
R . R4 2% E Ak 3R ) (Chemical abstracts, CAYUR R, CA ¥ KRB ERT . L SCER K B £
2 RBEERBERL HMELRNERN —HELNMABERTR. ¥RERYRAELT A9 K
¥ A RBLIAS KK WEE,

Qs ARk I % & ) om 4837



