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% K, TH(OVX + Vitamin K, ) 41,41 12 R, OVX + Vitamin K, HHEFAR 2 FEATFHRE L K, #
H(30mg/kg, BAS W, HE12H), FAXREARFE 3 REBULETRERB . 18 HEAFEKXE,, B
HR 40 75 W B ( ELISA ) % Ky ) i 7 B PR WP MGP (3R B s i B0 1 L% K RUBEHE L R 1k, s i
A B IMBEHEHE R IR L MGP R 35 FOLEL N E &t PCR B EHE MGP AWM RKKE, &R
()EME 18 AT, F4ME MCP & BZFH LI F4EE K AL ABEBRBRFARL R OVX 4 k(P
<0.05) , FR¥&+H MGP AL R85 (2) RZAL Y A F OVX A MGP(ucMGP) &2 Pl Ge 5, 4
HEHEK, HE OVX HEXH B ; (3)EH MGP mRNA %15 :0VX + Vitamin K, R EFRHH
BAEF OVX 41(P <0.05), H OVX + Vitamin K, AE TEFARE (P <0.05), &it EHAHF
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Abstract; Objective To elucidate the mechanism of matrix Gla protein ( MGP) in postmenopausal

osteoporosis and to investigate the effect of vitamin K, on the expression of MGP in the lumbar vertebra in
ovariectomized rats. Methods  Thirty-six 10-month-old female SD rats were allocated into 3 groups
randomly, including sham operation group, ovariectomized (OVX) group, OVX + Vitamin K, group, with
12 rats in each group. Rats in OVX + Vitamin K, group were administered orally with vitamin K, (30 mg/kg/
d, 5 times a week) after 2 weeks of ovaricctomy for 12 weeks. Serum and urine samples were collected from
all rats every 3 weeks after ovariectomy. All rats were sacrificed after 18 weeks. MGP in serum and urine
was determined using enzyme-linked immunosorbent assay ( ELISA ). Pathology sections were used to

observe the tissue structure change in the rat lumbar vertebra. Expression of uncarboxylated matrix Gla

1

protein (ucMGP) was detected with immunochistc istry. MGP mRNA expression in the lumbar vertebra

was detected using fluorescent real-time quantitative polymerase chain reaction (Q-PCR). Results 1)
After 18 weeks of ovariectomy, serum MGP levels increased gradually. Serum MGP increased more in OVX
+ Vitamin K, group than in sham operation group ( P <0.01) and in OVX group (P <0.05). The change
of urine MGP was not obvious. 2) ucMGP was positively stained in Immunochistochemical sections in OVX

group. The expression was less in OVX + Vitamin K, group than in OVX group. 3) Expression of MGP

EEWH. BR AP S KT H (30860112)
fEH M. 330033 HE,BEXEF_MEER
HEiRVEH . #% T, Email;y-y6757 @ yahoo. com. ¢n



656 PEGERREE 2011 4£8 AP 17 HE8#  Chin J Osteoporos, August 2011,Vol 17, No.8

mRNA was significantly lower in OVX + Vitamin K, group and in sham group than in OVX group (P <

0.05), and was higher in OVX + VitaminK, group than in sham group (P <0.05). Conclusion Up

regulation of MGP may be one of the mechanisms of postmenopausal osteoporosis. Regulation of MGP mRNA

expression by Vitamin K, could be a pathway for the treatment of osteoporosis.

Key words: MGP; Postmenopausal osteoporosis; Vitamin K,; Ovariectomized rats
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55 e PR A B AR R SE AU L R A DL BN B B
#E T REFREIER Gla B X (Matrixy-
carboxyglutamic acid Protein: Matrix Gla Protein,
MGP) fu 45 B MM R, MGP B—FsE4 & K
WA R, RN B # P B R, Ak
TEAER KENHEY v-RUERRZR, 2K
BRMESHHBEENMHEST, MCP RF
S5 ZRERERMERILE, EER K, XfE
BRI A IR YT 25 0T 5 50 LK BUEHE MGP R &
KR AT, R LR . AR SR ISR BB
Mgt B9 (ELISA ) ¥k 46 ) 5 B 5L K B4R W R MGP Y
WAL, S fE 4 AL B LR ucMGP 75 JE A i X
ik, R A%EOCER E & PCR T iE, MEKLER K,
% 2% 58 K RS 4140 MGP mRNA ik iy %0 , #it
MGP B J5 B R AR KW T KAEMNURELER
K, WITHE L5 B B A B e E I PLE .

1 #EME*E

1.1 SRR A

#E 4 % K, (Sigma, St. Louis, MO) , K B K v
BREAEAREA(MGP)EREMKA&(MA LE
MHRAEPRBEFERAE) ARy REFEARER
(RB)—H(WBEBEYHM DI L, ALX-
804-642) ; — i (EliVision™ X 7| & ) ; BEtR N (£ H
£ 4% ELX2800 E) ; PRISM7300PCR 4% ( £ H ABI 24
) ; RNAstore #¢ & {2 #Z % ( TIANGEN, DP408);
RNAiso Plus( D9108S) ; PrimeScript® RT reagent Kit
( Perfect Real Time) ( DRR037S) Premix Ex Taq™
( Perfect Real Time) (DRRO39A) ;PCR £ H &k
F M B B4 TaKaRa 24 8 ; KA RN B AT E 4
LiE2
L2 A GEE"

36 2 10 A # Sprague-Dawly #id: K BL(TLH 4
o BE B R g4 o0 8 JZDW NO:2009-0477) #
B2 AN IBRFRAGEBM, FHK
RHER,H 3% KEKZ4H 0. 1ml/100g 5 & E

5 REEE, S T3 EREL FHF lom, 115
T 2em b F—A L. 5en VIO, ZESBZRE, 8
FERRRT, HEWHERMNE, VIRF 1 SRHZLL
L5, o BFARLAYIBR 5P S M B AE 2 T 58 & K
H—aBEl . RE¥ATEEELEIF U, 2 K/
d, #43d. REHEHEF., @K 2 AEHERA
SH2H,—HARPAEIFE(OVX)H . —HHIE
SRS M4EA: & K, TH(OVX + Vitamin K, ) 4,
1.3 HYFHEIRARE

BEZKHAGHAMBR, BERAM OVX 4
AF0.3ml R HIM# §,0VX + Vitamin K, H4A T
HAEEK EBO03ml, BESK, 128,44/
BH30mg/kg - d, HHAFES 2 AEERERMAE 1
Ko WARE 1 RESE 3 FIWE 1 KAEHEKXREmE
FRB( -20CRARFR) , SKE 6 K, 18 FEE
St #IRE 2 a5 s, I R 3h 4 B
HERNN RS AL PBS thik/E, 58 1 W—8a
HMFA4%EZRPERCH Y, B2 THRE
HWPRE,2~4 T 4CHEFERFN,
1.4 L KR+ MGP & 21

6 W I T K R ¥ b MGP ¥R Ji£ 5k A ELISA ¥ i
TR, WNE S BRI SRRAET, MIEREYAE
R,
1.5 [EHEF ucMGP B E

MEMELE 4% Z R FREBREB D T 4CKALE
JEEA 10%EDTA 55+, B2 F 4 H TR )
B ALK Wh ik 24h, I A S AIB R BT R s H ik
W, AEEAEY R RKE R4 A HE B @0
HARSER, S 41k (EliVision 35 ) Kl ucMGP
BB, PRI B HAT, —H R anti-Glu MGP,
Z$iK EliVision™ plus i{F| & ,
1.6 P %Et & PCR WEEH: MGP mRNA
rix
1.6.1 HHLE RNA BB MNBEAREFER R BUE,
FIUBEERTRE B, EWIERE (4 100 mg)
BT RARE TR, P B R AR 5 T
KBASKE, T/ TFE , I A RNAiso Plus (100 mg
AR +2 ml b)), KHEUEHFRERBR P RNA
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J& , ST BV BEAT AR S B R 5 %

1.6.2 ¥ % F & B DNA: # R #A &
(PrimeScript® RT reagent Kit, TaKaRa) Z R #4E,
B 2] RNA BEA i e % UL, RN R 5 2001, R
R &4 37 € 15 min,85 C 5s, 1 3,4 H,

1.6.3 FtsEmfE R PCR KA (1) S FIREH 8

WHEAR EREN CAPDHERANSEN B|W R
B4 % H TaKaRa fF B A A (K &) &iH & &Ko
MGP B H F . Lk W 5 B 5
CGCTACGCCCTGATCTACG-3', T ¥ 3l ¥ 5'-
GGAATATGAAACCAGACTCCGTAAC-3', 4t 1 «
5' ( FAM )-ACGCCGCCTACAACCGCTACTTCAG
( Eclipse )3'; GAPDH F %. F ¥ 8l ¥ 5'-
TGGTCTACATGTTCCAGTATGACT-3', F 5| % 5'-
CCATTTGATGTTAGCGGGATCTC-3', ¥R & FE 5.5’
( FAM )-CCACGGCAAGTTCAACGGCACAGT
(Eclipse)-3',

()RNERY YR MR B PCR KK
ik R AR AL, B SL Bt %) Real Time PCR &4, 55k
B BT o B, RAL S| YR B, o B A1 vk B
J& RIS v B AL R W . RIORAE M
S| EE B M ER MY H R hE, e
PCRY B %, ALBREANER, N TASERN
FRER L5 e B, BR AT U B BB S B 3 3R i 2R
HEENERSNSERNNT HRENRRELE
EHER,

(3) TaqMan 4R %6E R PCR R K BB
ZHA % MGP mRNA #9257k F 4R 35 e & Wt 4k &
0 H RN M AR EFETROE L & PCR K
Mo HEERH MGP {4k J5 B K i & % : Premix Ex
Taq™ (1x)25ul, MGP |+ F # 3|4 (10uM) %& 1.0pl,
W & W 2.0ul, ROX Reference Dye ( 50x)
1.0pl,DNA #i48 2.0 pl, R & E K 16.0pul, B
Ritk % K 50.0pl; P47 4 GAPDH 44k /5 B9 IR B
& % : Premix Ex Taq™ (1x)25p], GAPDH T ¥ 5|
H7(10pmol/L) 4 0. Sul, 32 J4R4H 7 H 1.6 pl, ROX
Reference Dye(50x) 1.0pl,DNA &l 2.0 ul, K&
FEMEK 18.0p), ERMKRR N S50.0 ul, BHER
MGP FIpyfr N GAPDH [y | B 4% - 45 0 - T AS -
95C3s,PCR I :95C 5s,60°C 34s, G 40 K, &
HAEHKENS KB IEL,

() EMEFRMMERRBNITE CCRREE
AHA 2 REEWTE CLE, i MCP RS
GAPDH ERMT MUAE NN EXAXEBEHRL R,

R EA UL GAPDH i & |, R R G fE, R A
WML 272, QY M RMEREM
AN FEENBAMNMGSE, AN AAC =
(C"ch - Ctmmu) QQ%&E - (C tuce — C tmpnn)ﬁﬂ'g
H)MRA BEWEESR, % Rasmussen 75 H XY
xEER",
1.7 HitEas

FAGRUBE + X (2 x5) Em. XA
SPSS 16. 0 Zi i+ 3K 44 &b 38 50 160 J0 38 , A R B ) % 4
8] 9 LR I B A W BB WP E £ BKTE 2450
b, BHHEBRABHEETEQN ., FE&HEFEH
KA LSD %, AFFAHEFHA R A Dunnent T 3
B RM LR A SNK 8, P <0.05 RERH R
B

2 g8

2.1 BEEGR
SPALYIGR)E 18 BB B T REEER S A
B BERAE/NREIEF . AN, S5,

ANREBS A S FR (B 1A) ;0VX KRB /D RIT -

B, Aikgk, BREEEX(E 1B), T HHB /MR
B OVX A#MN, %L (E 1C),
2.2 BAKRRMERRES MCP FRER

miEH MGP R AR ERR LA 2,

HEFR K, THAME MGP ¥R FHMBAA
(P<0.05) , OVX AR THEFARHA(P <0.05) , 44
KK, TH4pEsE L EE OVX A LAEFH4
WA (BRI RE 12 &) &1k LA, BRFEAR4A
MGP FHHBHEAWE,

R MGP S RANMABERH T BEER
B 3,

HBARK, THARBE R MGP R ER THMAA
(P<0.05) ,OVX HETHFARA(P <0.05) , 44
K, THAMMMETRES, 283 KRB
ZWEFIRAETR, ZE5 KRB (EMEE
15 A) XBE EFt. OVX REBETFRAZTHRES,
2.3 B EH ucMGP fF 5

BRFARATL ucMGP By E ik, OVX 4 ucMGP F
XS BEEAENESE, OVX+S4EEK 4
U 0B ucMGP B FX (R E 4),

2.4 JEHME MGP mRNA My ik

2.4.1 Y HPEHENE ALEHREY B
REHME(ERLIMES), WES T RFET R
A RBIEE BT, R BT 1, MR aE
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B2 ZAKF 6 KB M P MGP & it A4k

T o mrre wovx v
E sl \L\.\.—n—i”'
+—8
E "\\-\‘
® sof
2 1 2 3 4 5 6O
MK

M3 ZHXE6KBURMFEES MCP (05 4L

# -3. 32 BHE, AT 3180 5 MK E = 100 -
52 A RIERIN |G, A5 1
.

Y i

B1 RBUT 18 Ji e 4 o BUHE S0 K (HE 3 68,200x) (3% B % 0 /N iR )

®1 HMER(MGCP) 5N S E (CAPDH) i # 4%

5B Cul Slope  Efficiency
1250 25ng  Sng g 0.20 (BE)  (HF)
WGP 19.84 2197 2434 26,57 2913 -3.3249 1.999

GAPDH 18.13 20.65 22.94 2546 27.90 -3.4837 1.937

2.4.2 FsatE R PCR B8 % 41 MGP mRNA
FKMZEA : F TaqMan S26F 52 8 RT-PCR 37418
4 MGP mRNA, % 41 # 4141 MGP mRNA #i%f %4 &
RE2.0VX B HATTH MGP mRNA 2634 B 3 14
ZRERK, + OVX HEM FARM MGP mRNA %
kHMZ(P<0.01),

R2 FAFHS MGP mRNA MM Bk (3 £5)

Ct cr-aat
axy

MGP GAPDH (H1OVX 41 Le8k)
BFERM 3430£0.7088 24.39+1.313  0.1034 £0.0982"
OVX ]  28.66+0.5438 22.58 +0.9120 1*
VKl 28.3121.396  21.01£1.415 0, 4952 £0, 2432

E:EHER P<0.01
3 itig

WEBIR B MGP 5 PMOP B4 #%#, In#
JR A4 25 % °T LA VR 4 ol 4 0 B B 40 B MGP g9 %
EN MGP £ 54 85 B R PMOP 48 215
{2 MGP 72 PMOP & 55 8L # o i LAk B F il 46 .
HE W MOP 2 i 5454k B 40 51 ] , [/ B 1A % 1 4%
LR 54 B AR SR Rt R ALY
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B4 BEMKBBEHARE MCP 19 RER KR
a: BT ARM,b:OVX l,c:0VX + K K, 41

o //ﬁ

=20 p——

10 - MGP
5 - GAPDH

12500 2500 0

500 100
B RNAHI B 24 B (pg)

BS5 HOHEE(MGP)5HSKHE(GAPDH)
4 306 20 il £

EsmmmiE” . &R Y R R
B SR AR ERE 1-MGP 5L A ¥ (FMC) iy
WL, KGERE CTERFME AR, BT F R A B
MoV BE, AT R ALe) MGP 454 . BABR"
R BRI MGP R FMC vl ik 2B X1 &k R
HRH B IEIE B2 R MGP 77 4 4k 1
£, HGR, RE T UM E AR L, TR B
PA? MR K, BHA L RIFHBL 0L A
AU MR R K MGP oh 2 SRR R A BT 6 7 (9 40
i, A A R AL MGP 1 T4 R K 5=
WA AR W AR A R K B Z B0l R
RGOSR Z —, (R 1 AT HLE A
W%, AR MTTE B S FEYEZ @
oL IR MGP M Rk, REA R
K, dHFA MW, Hif MCP 1E 48 22 J5 & Mg 4
RWPmERREER K, Wi 45 RARE
fE L,

MEPER LB AT, (A 2 98 LR 19 5O
BEGBE L MM, 2 E b 0w —F

AL 25 R MBER . ARSI 10
AR SD KR, BERFAAL)E AL M5 ERH
. 5P 18 MEEERSABFAHABR
AR RS, BN, LT, NRAIRS B
B, OVX A B/ NRER, AdEsE, AFREEX,
HERK THAEESEERBEN TRAZN,
X HR R K RUZE 25 5 LR E R W S R A
o CRRER, gL FE K, M EMEARATEE
AR ER . XA Iwamoto 5 BRI A4 K K, T
MR E e A —B (5 i 8 R 7 A% B i 4 A
RUEST T, A #E K, X OVX KA B HH A
—EMIRIFIEA .

7 MGP kMR N 2 B4 % K, T4
H.OVXARK BFARAEARE(ERARIIERE
30O, i MGP & B RGata A1k B LA B,
i % K, 4L MGP KW w5, wf g FAEE X
K, REHLARGIE. My EABEBMRE, RS
MGP BL A 5, af REE R/ MGP & R Z &
I E K AR R E £, oL R WP A Ll
0 MGP AR #LE .

HARREHERSEREAtd R Bx OVX 4
thucMGP M XA BRBFRUME , F4E XK K,
FHAFL L REE BFEFRAAPILFLXLRIE, &Y
BIRB R P EHE ucMGP W £, 4K K, T
 ucMGP iAW, MGP 484 | K it
WHEE, 44 ZE KE MG hAEBBRILFTLTEN
YE, R4 MGP P A E MR (Clu) R y-RE
AEMER (Gla) FAHAWNWE 4 EX K, T
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4 ucMGP A , REHE RN RR, MILAKE R
BB, MCP A EMBILR R THRARH
R KBZRAREBREAMNNERILEHZ—,

LA R NER PCR (FQ-PCR) BLA R —F K
kA BT HER BEARRGE  ABES, &
RXERTF EAUHGESHA AMRBEITRA
TagqMan 41 3¢ % & & PCR KMl fE#: of MGP £ H
R FFHAMNERAR 2 REFTERER
FEIRBIEL B, W LATE S 2 0 B e B R 3R K K B 1
EREN . ALK BRENE KR MGP mRNA &
AR L4 K, AT A MGP EEE#K, X
5mEsh MGP BEAMERAMR , SEMPRBILMN
MGP {1 # 35—, X 5 Schurgers %' ) 4% i 4 —
BOHEAREAE KHBRA—%2ERTHRAR,
F R4 M7 MGP W IE % 41T B 20% . X 3L B8
3R MGP HAMIEMEL S MGP mRNA XA —H,
] 88 B 8 R R IR MGP B K 5 18 i 3% 55 BL il A
BHHAREALR,BEEILRHAGFE—-STR.

SGEALRPLARMIEFNEL, KREZP
HIBRABAEBRRESRHEHS ueMGP MR AR
MGP mRNA W RFZKEFAE, ZEE K, THM
ucMGP 3/ ,MGP mRNA B9 R EREMK, BB g £
K, T78 MGP mRNA f)% ik, MGP R E A k¥ 1k
MGPEHTH  MBETBHRNER EETEHH
WHEE, YRWTREEENEEE KB HAMA
BRI INE SRR HES R, 065 %
BRE REREARSWHREA, MRS 48
TS RS sk X R B BT AR
B, BRLEEFAER FMC MREEE, REW
B MGP £F LI FMC MBS 5 T & BB 1 &%
B, BEFR EM MGP AR E, MK SAR
LR L2 R BRBEMEENERIHZ
—, AT MGP MRAMEREL R K, BITHEE
BRAEMNEARRZ — ERINAFTIHTEE
#H— B,
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