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BE: B W& 1,25(0H),D, 3T ABE AIE MG63 4 Mtk Wnt {55 38 #% B MGP KA MM, Y HAE & BUgm 2% al
BERIFOLE . ik AR 10 7 mol/L 1,25(0H),D, 200 ng/ml Wni {5 5-5& BE B &7 % DKK-1.10 "* mol/L 1,25(OH),D, +
200 ng/ml DKK-1 T FA & 0978 40 f8 MG63 41 fitk 48 h, {37 FI SCAY 58 % & B RT-PCR & western-blot # ARl i Wnt/B-catenin {5
2B B H % E F B-catenin Runx2 .LRPS B MGP EFEBREHEAMNE W, £8  (1)10°° mol/L 1,25(0H),D, - MG63
L Wnt/B — catenin {5538 B P X HF B-catenin Runx2 LRPS & MGP B EEA R E AN RE, b LREEE S5
ITHAM 2. T3F 32 L3 F 23 B ERERITFEEN(P<0.05); LAEARKSFEIBHEN 113 ££.1.17 &,
11445121 f5 , 5 RBEHKITEE L (P <0.05), (2)DKKI F ¥ B-catenin .LRP5 Runx2 MGP R R EHEE, P TR
HERBAFPRITBAM0.34 £5.0.52 £5.0.42 f5.0. 8 5, ZERHHITEBE UL (P<0.05), THREBARESINEXNBEAW
0.93 £%.0.92 ££.0. 87 £5.0.86 fF , ERBMYEFRITFE N (P<0.05), &it 1,25(0H),D, H 7] fE# T Wnt/B-catenin {5 5 i
R MGP (335,
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Abstract; Objective To observe the effects of 1,25-dihydroxyvitamin D, on Wnt/B-catenin signaling pathways and on the
expression of MGP in human osteosarcoma cells line ( MG63) in vitro, and to investigate the potential role of vitamin D in
postmenopausal osteoporosis. Methods Human osteosarcoma MG63 cells were treated with the following drug intervention
respectively; 10 ~* mol/11,25( OH),D,, 200 ng/ml DKK-1, or 10"* mol/11,25¢( OH),D, +200 ng/ml DKK-1 for 48 hours, then
total RNA and protein were extracted and examined by Real-Time quantitative RT-PCR and Western blot to measure the mRNA and
protein expression of B-catenin, Runx2, LRP5, MGP in MG63 cells. Results 10 ° mol/L 1,25 ( OH),D; significantly up-
regulated the expression of classic Wnt/B-catenin signaling pathway associated proteins such as B-catenin, Runx2, LRPS and MGP.
The mRNA expression increased by 2. 73-fold, 3. 72-fold, 1. 53-fold and 2. 31-fold, respectively, compared with the control group,
and the protein expression increased by 1. 13-fold, 1. 17-fold, 1. 14 —fold and 1. 21-fold, respectively, compared with the control
group, and the differences were statistically significant (P <0.05). However, DKK1 down-regulated the expression of -catenin,
LRP5, Runx2 and MGP. The mRNA expression decreased by 0. 34-fold, 0. 52-fold, 0. 42-fold and 0. 78-fold, respectively, and the

HEETE: BERARBEES(81460171) ;LG4 H AR 25 & (20142BAB205016)
= SEIRIEE . H T, Email;y_y6757@ aliyun. com



36 P EBRBEMZEE 201741 A% 2345 1 Chin ] Osteoporos, January 2017 Vol 23, No. 1

protein expression decreased by 0. 93-fold, 0. 92-fold, 0. 87-fold and 0. 86-fold, respectively, compared with the control group and

the differences were statistically significant (P <0.05). Conclusion The classic Wnt/f-catenin signaling pathway may play an

important part in postmenopausal osteoporosis. 1,25( OH),D; may regulated the expression of MGP through the classic Wnt/B-

catenin signaling pathway.
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THARBTARENT YW, 1,25(0H),D,/ g4 F
D 3k (vitamin D receptor, VDR) 8] LI{E 3 /N F#5
FRER MY TR, R R BE AR ER & BN e, sE% n 1T AL
MIREERREEEAMRE . A, 1,25
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E i Gla ZE H ( marix gla protein, MGP) 2 14Kda
B9 N-RKi y- R EORENRA , &4 58
HOBERNAEER KIKBIHBEAED, SaBER.
HEMRBRE, FUANEER, XPEE TS5 y-R
HUEWBSERBEMN — DWHE, Cancela
%G MGP cDNA 541 5 A2 MGP 27, K
3.9Kb,H 4 MR F,3 MREAET FRINGRH
—FMEZNREAR TR ER T, EEHT MGP £
BES5FEAET ., MGP EH B/ B H B &4
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b, VDR T DL 3@ i B8 0 B-catenin %5 F 1M 38 7 Wnt
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Wit {5538 B E 5 MGP By RZARF W B, A
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1 MEMAE

1.1 #h#

NIE P MG63 4tk B 36 H B R TF
> (ATCC 5 :CRL1427) ;G H 4E £ & D, % [H Sigma
73 A) ; DMEM EE 32 5: 1 & 3% JR B8 ( collagenase type
I),3% & Solarbio /A~ 7] ;0.25% i — ED' FA &4
117 , 3 E Gibco 24 7 525 em2 40 il 55 37 | 40 B 15
#eMR , % E Coming 2 7] ; — KM UE AR, 5% H Millipor
2 A] ; RNAstore A4S {f 77 ¥ . DP408 RNase-free 7K ,
KB E AL F A R 2 & ; DP408-02 RNAiso Plus
(D9108S) \PrimeScript@ RT reagent kit ( Perfect Real
Time, DRR037S ) | Premix Ex Taqll ( Perfect Real
TimeDRRO39A) B PCR M E RN, FEW TE (K
%) AR 7, DKK-1 £ E PeproTech 7\ A ; MGP -
catenin , Runx2 , LRP5 . GAPDH 5| ¥}, & Invitrogen
4y H) s Premix Ex Taq™ ( Perfect Real Time ), 3 &
Invitrogen 2\ F) .

L2 LKk

L.2.1 ZAM3E5% B 10 A BLE R 41 i MG63
MR E TR, T8 5% 8 CO, 37TCIHEFHM PR,
BFRBAEH 10%FBS ) LBy 41 MEM 3555, 4
BEKIC R G # 5 x 10° 40 B/ M Fh F 25 em® 35 5%
LA RS 2 Rik—1K,

1.2.2 THISKE 254 T H. MG63 41 Jfd /& B34 2
90% A, S 0. 1% BSA LI fE MEM % 3%
BIESR 2d, (1) = G X B4 : 1% BSA + KBy 4T MEM
K3%;(2)10°M 5 1,25(0H),D, #H;(3)200 ng/ml
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DKK-1 #; (4)10°°M 1,25 (0OH),D, + 200 ng/
mlDKK-1 20+ i 48 h,

1.2.3 %8 PCR. ¥ Trizol A BIRELR
RNA, % 5% & B cDNA ; 3% B 7 & ( PrimeScript
RT reagent kit, TaKaRa) R #:4F, BL 9ulRNA # 4
B 5 5% NG , RONE R R 20 ul, [ 4R 37 C 15
min 85 °C 55,1 PMEIR, G, Wt EE PCR K :
HEHREFE GAPDH fE RN S E R, 5k L
Invitrogen A BRI &, SIWFFI R 1. LR
Rtk Z ,PCR 2 R 454 :95 CHUEM 3 s, #E ATEIF,

95 CASMES 5,60 Cilkk 34 5,40 NMER, BIRLK
HREEIL, BEE 2K, GCERREMEA2 KE
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HERMNMRAELEEREEZR, MREA, U
GAPDH H[HE A2 M, FIH Ct{H, b R R
LRI 27T (2T AR R BN RN B A I AE
SfF ot B AE 5, A AACH= (CtIMGP -
CtGAPDH) 523 41 - ( CtMGP - CtGAPDH ) %t R4,
WRA B EM 2T, # Rasmussen 715 AH X £ ik
E5R,

R1 BEHEMTY TR WIKE

Table 1 Sequence of the primer of gene

A SIMERTI(5'3") FURE
Gene Sequence of primer Production length
MGP 1E [ ( forward) ; AGCGCCGAGGGACCAAATGA 160bp
B I ( reverse) : AGGGGTGCAGCCAGACAAGAGA
-catenin IE 1 (forward ) ; TTTGCGTGAGCAGGGTGCCA 100bp
B
R iA] (reverse) : TTGCTGCTGTGTCCCACCCA
LRPS IE [A] (forward ) ; AGTTTTCCAAGGGAGCCGTG 185bp
FZ ] (reverse) : GATGCGGTTGGTCTCTGAGT
Runx2 1E [] (forward ) ; CACAAGTGCGGTGCAAACTT 104bp
K ] (reverse) : GACTCTGTTGGTCTCGGTGG
GAHDH 1E ] (forward ) : CAGGGCTGCTTTTAACTCTGGT 199bp

JZ ] ( reverse ) : GATTTTGGAGGGATCTCGCT

1.2.4 Western-blot 2252 . I B E O MR &8
YEE R B A RE T, WE N RE R 60 pg 4
HEE [T SDS-PAGE B3k , iR ¥ £ PVDF
E,5% BRI A 2h, BUE — Bt &, B A AL
YIREARICH —HiBLE 2 h b AL REA A B
¥, Uk B, 2 315 5 1 Imagemaster VDS i & 4>
Wi R AT ROCE AT
1.3 %Hitesabs

IR LB = b2 (2 £5) Rn, HIH
Fb A I BA IR R 22 40 BT, R A SPSS17. 0 43t Bk 4k
P S U B

2 &R
2.1 1,25(0H),D, Xf MG63 #Hf MGP T HE kM
AL

Western-blot 5 R B/ (WE 1) #H 1,25
(OH),D,10 *mol/1 ,DKK1 200 ng/ml B}, MGP & H
B2 3K 4 et BR AT A 1. 21 £5.0. 86 £, ERA G
H#EX (P <0.05), 51,25(0H),D, #lk,5
DKK1 Bt i MGP AR RA NI 0.87 5, = 7
Boit#E (P <0.05),

2.2 1,25(0H),D, % MG63 #H g Wnt/B-catenin {5
SERPHAXEARBNEZW
2.2.1 1,25(0H),D, % DKK-1 X%t MG63 41 g B-
catenin H [ E AWM F M. 1,25 (0H),D, i T
MG63 4i L) , REF B3R B-catenin B3R IE, 2 X
AWML B3 F, ZFA8%ITFEX(P<0.05), 0
A 2, DKK-1200 ng/mlfE i TAUM LG, BERA R T
# B-catenin f F ik 0.87 ff, DKK-1 5 1,25
(OH),D, BX A B-catenin 2 1 (&K T 4 0. 93 1,
ZRAGIUFEENL(P<0.05),
2.2.2 1,25(0H),D, % MG63 41 i LRP5 & 4%
KHYF# M 1,25 (0H),D, fEFI T MG63 4 M LA )5,
AEPl B 2 H LRPS AR IA, 5l B2 M4l 114
B ERAGITFEX(P<0.05), LA 3, DKK-1
200 ng/ml fE A T4RMELLSS , BEBH B F 9 LRPS #y3R
i£0.87 £, DKK-1 5 1,25 (0H),D, B & T
LRP5 HHM KA TIHO0.92 5, R EHRITFEX
(P<0.05),
2.3 1,25(0H),D, % DKK-1 %} MG63 4 ffi Runx2
BEORBENZMW

1,25(0H),D, fEFF MG63 4 g LL /5 , RERH &
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catenin {5 5 18 #% 3 | DKK1 #Jl | 8 , MGP fyR ik
T ,MGP f§ A 8£52 3] T Wnt/B-catenin 15 5
BHOE W, Alfieri 7 F BLE 40 MBS R AL
Wnt $5350 7] sFRP3 Jh[5] 3% 5% 3 50 SR B 18] 5 40 e /s
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Runx2 B F B EH , SMEE Runx2 3 RE W FiF
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/R Wnt/B-catenin 7] F I MGP #3K ik, {H BIKAL
A i — I,

B FT 0, 484 % D 0] /B 4E i Wni/B-catenin
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B-catenin {55 1 H 5 MGP 3Rk, X Al iR H 4E A4
E DM TR SEAMEN RO REMR T HrmE,
BEEAMPLFIFES fFF#E— 25

[ 3 % x wm |

[ 1} Kido S,Kaneko 1, Tatsumi S, et al. Vitamin D and type Il sodium-
dependent phosphate cotransporters. Contrib Nephrol ,2013,180;
86-97.

[ 2] Goltzman D. Inferences from genetically modified mouse models
on the skeletal actions of vitamin D. J Steroid Biochem Mol Biol,
2015,148.219-224.

[3] LiY, XiB, LiK,et al. Association between vitamin D receptor
gene polymorph-isms and bone mineral density in Chinese
women. Mol Biol Rep,2012,39(5) :5709-5717.

[4] Wang D, Liu R, Zhu H, et al. Vitamin D receptor Fokl
polymorphism is associa-ted with low bone mineral density in
postmenopausal women: a meta-analysi-s focused on populations

in Asian countries. Eur J Obstet Gynecol Reprod Biol, 2013 ,169

[s]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

(17]

(2):380-386.

Schnatz PF, Marakovits KA, O Sullivan DM, et al. Response to
an adequate dietary intake of vitamin D3 modulates the effect of
estrogen therapyon bone density. ] Womens Health ( Larchmt),
2012,21(8) :858-864.

Swami S, Krishnan AV, Peng L, et al. Transrepression of the
estrogen rece-ptor promoter by calcitriol in human breast cancer
cells via two negative vitamin ) response elements. Endocr Relat
Cancer,2013,20(4) ;565 -577.

Colin EM, Uitterlinden AG, Meurs JB,et al. Interaction between
vitamin D receptor genotype and estrogen receptor alpha genotype
influences vert-ebral fracture risk. J Clin Endocrinol Metab,
2003 ,88(8) :3777-3784.

Nashold FE, Spach KM, Spanier JA, et al. Estrogen controls
vitamin D3-media-ted resistance to experimental autoimmune
encephalomyelitis by controll-ing vitamin D3 metabolism and
receplor expression. J Immunol ,2009,183(6) ;3672-3681.
Haussler MR, Haussler CA, Whitfield GK, et al. The nuclear
vitamin D receptor controls the expression of genes encoding
factors which feed the “Fountain of Youth” to mediate healthful
aging. ] Steroid Biochem Mol Biol,2010,121(1-2) :88-97.
Haussler MR, Whitfield GK, Kaneke I, et al. Molecular
mechanisms of vitamin D action. Caleif Tissue Int,2013,92(2):
77-98.

Cancela L, Hsieh CL, Francke U, et al. Molecular structure,
chromosome assignment, and promoter organization of the human
matrix gla protein gene. Journal of Biological Chemistry, 1990,
265(25) :15040-15048.

Luo G, Ducy P, McKee MD, et al. Spontaneous calcification of
arteries a-nd cartilage in mice lacking matrix GLA protein.
Nature, 1997 ,386(6620) :78-81.

Tsukamoto K, Orimo H, Hosoi T, et al. Association of bone
mineral density with polymorphism of the human matrix Gla
protein locus in elderly women. J Bone Miner Metab, 2000, 18
(1):27-30.

MR, TR, BT 3R, . WA B RT3 R AR
SD X B E 4 M MGP RikmZ . RN WA RE,
2012,28(12) :956-961.

Lai XY, Fang XN, Chen XY, et al. Effects of four different anti-
osteoporosis agents on the expression of matrix gla protein in
primary osteoblasts of SD rat. Chinese Journal of Endocrinology
and Metabolism ,2012,28(12) :956-961. (in Chinese)
Gardiner EM, Baldock PA, Thomas GP, et al. Increased
formation and decreased resorption of bone in mice with elevated
vitamin D receptor in mature cells of the osteoblastic lineage.
FASEB J,2000,14(13) :1908-1916.

Lisse TS, Chun RF ,Rieger S. Vitamin D activation of functionally
distinet regulatoy miRNAs in primary human osteoblasis. J Bone
Miner Res,2013,28(6) ;1478-1488.

Yao Y, Bennett BJ, Wang X, et al. Inhibition of bone
atherosclerosis and

vascular calcification. Circ Res,2010,107(4) .:485-494.

morphogenetic proteins protects against



42 o EE RS E

2017 51 H5 23 %% 11  Chin J Osteoporos, January 2017,Vol 23, No. 1

(18] BREZE, EM4%E MM, % B BT LMERRER GLA
EOFRIWEWE. peOrPER45,2012,47(11) :833-838.
Chen XY, Jiang XH, Lai XY, et al. Effect of estrogen on the
expression of matrix GLA protein in ovariectomized SD rats.
Chinese Journal of Obstetrics and Gynecology, 2012,47 (11);
833-838. (in Chinese)

[19] Tufién-Le Poultel D, Cannata-Andfa JB, Roman-Garcia P, et al.
Association of matrix Gla protein gene functional polymorphisms
with loss of bone mineral density and progression of aortic
calcification. Osteoporos Int,2014,25(4) :1237-1246.

[20] James DF, Yoko Otawara, Paul AP. 1, 25-Dihydroxyvitamin D3
stimulates the synthesis of matrix vy-carboxyglutamic acid protein
by osteosarcoma cells. J Biol Chem,1987,263(2) :911-916.

[21] Monroe DG, McGee-Lawrence ME, Oursler MJ, et al. Update on
Whnt signaling in bone cell biology and bone disease. Gene 2012,
492(1).1-18.

[22] Masala E, Valencia A, Buchi F,et al. Hypennethylation of Wnt
antagonist gene promoters and activation of Wnt pathway in
myelodysplastic marrow ceils. Leuk Res,2012,36 (10): 1290-
1295.

[23] Gaur T, Lengner CJ, Hovhannisyan H, et al. Canenical WNT
signaling promotes osteogenesis by directly stimulating Runx2

gene expression. ] Biol Chem,2005,280(39) ;33132-33140.

[24]

[25]

[26]

{27]

(28]

(29]

[30]

Glass DA, Bialek P, Ahn JD, et al. Canonical Wnt signaling in
differentiated osteoblasts controls osteoclast differentiation. Dev
Cell ,2005,8(5) :751-764.
Kubota T, Michigami T, Ozono K. Wnt signaling in bone metab-
olism. J Bone Miner Metab,2009,27(3) :265-271.
Niida A, Hiroko T,Kasai M,etal. DKK1, a negative regulator of
Wnt signaling, is a target of the beta-catenin/TCF pathway.
Oncogene , 2004 ,23(52) :8520-8626.
Morvan F, Boulukos K, Clément-Lacroix P, et al. Deletion of a
single allele of the Dkkl gene leads to an increase in bone
formation and bone mass. ] Bone Miner Res,2006,21(6) :934-
945.
Yao GQ,Wu JJ, Troiano N, et al. Targeted overexpression of Dkkl
in osteoblasts reduces bone mass but does not impair the anabolic
response to intermittent PTH treatment in mice. ] Bone Miner
Metab,2011,29(2) ;141-148.
Alfieri CM, Cheek J, Chakraborty S, et al. Wnt signaling in heart
valve development and oste-ogenic gene induction. Dev Biol,
2010,338(2) :127-135.
Fazenda C, Simdes B, Kelsh RN, et al. Dual transcriptional
regulation by runx2 of matrix Gla protein in Xenopus laevis.
Gene,2010,450(1-2) :94-102.

(HR B 39 2016-07-12; 42 3 H §:2016-09-12)

( b#% 30 1)

[ 3] Mohsen Hanifeh, Romy M Heilmann, Satu Sankari, et al.
S100A12 concentrations and myeloperoxidase activity in the
intestinal mucosa of healthy dogs. BMC Vet Res, 2015,11:234-
242.

[ 4] Meral Gunaldia, Yildiz Okuturlarb, Asuman Gedikbasic, et al.
Diagnostic importance of S100A9 and S100A12 in breast cancer.
Biomedicine & Pharmacotherapy, 2015,76:52-56.

[5] Pietzsch Jens, Hoppmann Susan. Human S100A12: a novel key
player in inflammation. Amino Acids,2009,36(3) . 381-389.

[ 6] Goyette J,Geczy C L. Inflammation-associated S100 proteins: new
mechanisms that regulate function. Amino Acids,2011,41(4) .
821-842.

[ 7] Saito T, Hojo Y, Ogoyama Y, et al. S100A 12 as a marker to
predict cardiovascular evevts in patients with chronic coronary
artery disdase. Circ J, 2012,76(11) :2647-2652.

[ 8 ] Scanzello CR,Goldring SR. The rtole of synovitis in osteoarthritis
pathogenesis. Bone,2012,51 (2): 249-257.

[ 9] Sokolove J, Lepus CM. Role of inflammation in the pathogenesis
of osteoarthritis; latest findings and interpretations. Ther Adv

Musculoskelet Dis,2013,59(2): 77-94.

[10]

[11]

[12]

[13]

Nordal HH, Brun JG, Hordvik M, et al. Calprotectin ( S100A8/
A9) and S100A12 are associated with measures of disease
activity in a longitudinal study of patients with rheumatoid
arthritis treated with infliximab. Scand ] Rheumatol, 2016, 45
(4) :274281.

Heilmann RM, Cranford SM, Ambrus A, et al. Validation of an
enzyme-linked ( ELISA ) for the
measurement of canine S100A12. Vet Clin Pathol, 2016, 45
(11) :135-147.

immunosorbent  assay

Ingels Catherine, Derese Inge, Wouters Pieter J, et al. Soluble
RAGE and the RAGE ligands HMGB1 and S100A12 in critical
illness: impact of glycemic control with insulin and relation with
clinical outcome. Shock,2015,43(2); 109-116.
Hossein, Vahid,
Gholamhossein, et al. S100A12 and RAGE expression in human

Khorramdelazad Bagheri Hassanshahi
bladder transitional cell carcinoma: a role for the ligand/RAGE
axis in tumor progression. Asian Pac ] Cancer Prev, 2015,16

(7): 2725-2729.
(RS H - 2016-07-28 ;4% [E H #4 :2016-09-05)





