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WE: Bay W B R MR F R G E (GIOP) K BB & & 4148 Runt %% H 2(Runx2) mRNA
BREHRE,FITCIOP AR AUENFRMFENTRERLFAEER, HE RABKNE
M KA (2.5 mg/kg, B 2 K, ELIW)MTEEH GIOP KRB Y REEHERBIL S HERNA,
BHsAE WMEFRMFHEE S ERBNE N ERRES FHRENRES RO, EESH
9w, RifH XR-26 BN X KB EFNHEREBFEE, LM YEROBR I REDITH. LoE
#& RT-PCR(Real-Time Quantitative RT-PCR ) & i & 41 41 Runx2 mRNA #iX, Western blot i ¥ & 4 4
Run2 BHES, % (OWREEEFE . SEXARE SUSHAWEEE(P<0.01), 588z
BELS A ESBAGAABAB/(P<0.01) , BHETE BEM BRARBAR(P<0.05) 3%
SERANDHERRBAREAREY BAEHEHERL(P>0.05), (2)FHR Runx2 mRNA &
EaFEA - SEXARE BHSHARBREK(P<0.01); 5SS ALK I ERRMPAHLAAE
ER(P<0.01), BB EBA MY BAREH R L@ (P <0.05), 5 28 BN 41 70 1 7Y 2 5 e
HEEFAR BELTERL(P>0.05), Fid (1) P FEXRMB TR EH CIOP KM
#,(2)F4H4 Runx2 mRNA REARBKFREATRER CIOP M ZRILKI 2 —, (3) B A+ F 2588
GEAPBHBRER THRAETREFHMED S, HEANRS LARHES Run2 mRNA RER
REETHR,
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‘Abstract: Objective To observe the mRNA and protein expression of Runx2 in the bone tissue of the rat
models with glu ticoid-induced porosis ( CIOP ) and discuss the pathogenesis of GIOP and the
therapeutic effect and adjustable function of the herbs with the function of reinforcing the Kidney to replenish
marrow. Methods We established the GIOP rat models by hind limb intramuscular injection of

dexamethasone(2. 5 mg/kg,twice a week,9 weeks continuously) . We stratified all the rats by different body
weight and then divided them randomly into normal group, blank model group, reinforcing the Kidney to
replenish marrow herbs group, reinforcing the middle to benefit qi granula group,removing blood-house stasis
capsule group and GUSUKANG granula positive control group. We administrated them by gavage for 9 weeks.
We detected the femur bone mineral density by using the XR-26 dual energy X-ray absorptiometry to evaluate
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the establishment of the animal model and the therapeutic effect of the drugs. We detected the mRNA
expression of Runx2 in the bone tissue by Real-Time Quantitative RT-PCR and detected its protein
expression by Western blot. Results (1) femur bone mineral density: compared with normal group,blank
model group decreased significantly( P <0. 01) ;compared with blank model group, reinforcing the Kidney to
replenish marrow herbs groupincreased significantly (P <0.01) , GUSUKANG granula positive control group
increased significantly( P <0.05), reinforcing the middle to benefit qi granula group and removing blood-
house stasis capsule group both tended to increase,but neither of their difference had statistical significance
(P >0.05). (2) mRNA and protein expression of Runx2 in the bone tissue: compared with normal group,
blank model group decreased significantly (P < 0.01) ; compared with blank model group, reinforcing the
Kidney to replenish marrow herbs groupup-regulated significantly( P <0.01) , GUSUKANG granula positive
control group also up-regulated significantly (P <0. 05), reinforcing the middle to benefit qi granula group
and removing blood-house stasis capsule group both tended to increase, but neither of their difference had
statistical significance( P >0.05). Conclusions (1) The GIOP rat models can be established successfully
t of the pathogenesis of GIOP that

the level of the mRNA and protein expression of Runx2 in the bone tissue decreases. (3) The reinforcing the

by intramuscular injection of dexamethasone. (2) Maybe it is one asp
Kidney to replenish marrow herbs have more evident preventative and therapeutic effect on GIOP by up-
regulating the mRNA and protein expression of Runx2 in the bone tissue than the strengthening the spleen
herbs and the promoting blood circulation herbs.
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B8 2 8 R 1B R B AE (GIOP) J& T4k & #
BRAME HERENKTEL T B RANEN
EFEHBRARETNER =6, RERILE M AT
2EH., PEAMIEKIR,PrE CIOP 2F 8K
BHAEMBE BETRIHERTR. B, BAHR
R GIOP By R HLE], 3 1 o & 245 B 18 & R 97 3L
MEAFEENAZE AN ANE, Rum #%
3 HEF 2(Runx2/Cbfal/0s2) , R BE XTI BS
B850 T 484 (BMSCs) 14 BB 40 8 (OB) 43 L #1
REARBRBNEEZZERTY B LAMTRES
KBRS AMEXBEAERNER X
MREARTAM EERBRABEMEREF
ERXBER MR BERAREEXLELRY, %
ABFFLL Runx2 R8N 16 45, i1 GIOP K R A
B4 4 Runx2 mRNA R B HREE, R EE
BRARTREEREER.

1 MERGEE

1.1 XBHY

SPF % Wistar K 120 H Mg 5% MiAE
190 +10 g, BEHKE 240 £10 g,3 A, KYZH,
HEBAE/R-LILRIVAERL AR, WS
B iE 5 : SCXK(7)2008-0016, 34 it J5 , M 1 5
ERFTHARREHRN(25£1)C, BRER , BLL
BRI (B EKIE 40% , 3 TH 26% , % T

10% , G594 10% , % 10% , 8% 2% £ 1% RE4&
BER1%), BHKR, EFBEMAEI d, AL
BRE, REESEMIH RERAS , REHE
TERLAE,
1.2 LEHYRYRELA
121 BEREREBREHAMEAXREENOE T
T LRFRE, REF A, HAKRER R
HES S ER APPSR B OCIM SR,
#5 . HZHEF HA1020055) , 5 B K 2.5 mg/kg K
EEBA2K,EZIw, RURSHEN(BEF:EX
H45% , 0 30% ,8F 7.5%, 58 15% , 8B &
0.5% . ME 1% RE#1%), EXHAKBLE KN
WES S BAEBILK, RS BRER , ¥R 1EH5%
9w, EHKRRAERAF, B KR, FRFR,
1.2.2 HYn8-AANERH. EREKREGEE
RN, 0B ANERSHA,C ANNER
B2 ,D AR BN A E 4l ¥ B R
BB, F 4 0 A o B AURL B o R4
L3 HREEXRSHRRESTE
L3.1 BREE - LRER - NEEBEREPY
B, AR BE (BB, 5T, Bk, 380 H
) BEBOKR, %%, EXAMIE, ZBER) .,
HAm (Y v, BT, SR SR BB, TR 2 780
nm) . TR 4R EE RO E

X ERZ Ah P s SR (LR HGHRA
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&, $#5:090101) | 1f JFF 22 55 e B ( R AR &= B 25l
HRAT, ME  EHHEFE 212020223) , B A 25
S EMPHEHFEHEREFAEHTNER,

By RG. BRRBA(LTREALFER
AR S B R FE 720003255) R EANRITE R
BMERTHE T R E RS EmEE,
1.3.2 S#ANBSFE AR AREHAE
ERANEERAARN6.3 HiTH(BAKER 60 kg
HE),ABR I ml/100 g k&, AHBALTH
ERERELKCHRALRN 1.139 g/ (kg + d)
(EBE.0.8¢/(kg d), BEERIY:0.076 g/ (kg
-d), 4 45:0.263 g/(kg - d)];D AL/ HEH
0.945 g/ (kg + d);E HAZHEN0.504 g/ (kg - d);
FHK{HRN2.1g/(kg-d),

KGR ANERERRY RS, 80 EF
EEHIK,ELIA,
L4 HEaRELHE

AREEE ER24hLKARM, BEEHS
BB, IR LR B R (R B, EBEK 5
B ORAEBLABRENEAYS AR, BURARES
KeKaR, B -T0CKHEE FUETEE, L&
BERRBEL HAENAREHAR, £ BB
HAFEENERMHEE R M—FBAREA 1
mL Trizol # EP X, B - 70°C UK 48 7 77 7% f8 Real-
Time Quantitative RT-PCR; Bl 5 — EHMABEXRHE
M= H EP BN, B - 70°C K5 Uk 77 7% 0 Western
Blot,,
1.5 B RGN K BUSE BB iIF 0 iR

HiEWSEERESRNETERLHER
B, B FARS 7 Bk 2 XURE X B 4% MR el B v
(DXA), &AM A XR-26 BT EE X R B % BALE
ERXRBERE B TEREN B RH A E K RER
HEHRE R,
L6 FEpRE Rk
1.6.1 XEEERTEHEE(BMD) M E & WX
2% :XR-26 RUANAE X £8B % L (3 E NORLAND 2
7] ) R E BB &4 “ the Small Subject Scout Scan” 5 #,
BERE . AHTEEN 0cn, KETEERY, HE
BN 60 mm/sec, P HEEH1.0x1.0 mm, HA CV
(BREBEOS2% ~1.24% 21, ZR.BHE
RALNERNKETYHRSBRR(g/em’),
1.6.2 F44 Runx2 By mRNA REHKE
1.6.2.1 H#A4 Runx2 ¥ mRNA 3 ik : Trizol 3 42
BUK R # 3k & RNA, 53966 3 3 260 nm 5 280

nm ) OD f&, il OD,,/OD,,, fli it RNA 4 &, A
20 £ 4, # 7/ % RNA 4 &, #% SYBRRR
PrimeScript™ RT-PCR Kit ( Perfect Real Time )
(TaKaRa KiEFEYAF) HHHIT L HE R Real-
Time Quantitative PCR ™14, FE{{3%:ABI 7500 &
Z & PCR{X(£E). MM} SYBR Green I &
%Wk, Bk 58 M K7 Gene Bank P& &K
BinEEKLFF], RI5HE A Primers. 0 K83t
519 (BIRFIREL), it mEREE AR AR
2[4, %% :Real-Time Quantitative RT-PCR #{ & X
£y 7000 System SDS Software B #4345 B, &
KT EBTA R CE, Bl B-actin fE AN B R
BESTRE,RA 2 (Livak) ¥kt BiREH
(Runx2) ) mRNA Rik#FTHMER, AR :AC =
Ctiys Avg.

Ct( target) ACt( calibrator) = AVg'

Ct(urgel, calibrator) Avg' Ct(ref, calibrator) ;AACt = AC' - AVE-
ACt ey 2 R ER S HEE BN BiRE
B (Runx2) mRNA 8 %f % ik KF

®1 39FE5
. Tt ]
EHEH HYFFI(5'3") K (bp)
Runx2 Sense  TGATGCGTATTCCCGTAGA 290
Antisense  CATGGTGCGGTTGTCG
B-actin  Semse CGTGCGTGACATTAAAGAG 132

Antisense TTGCCGATAGTGATGACCT

1.6.2.2 BHALR Run2 WEARL . ARNMEER
BARBEBLEEH, Lowy :E A&, SDS-
PAGE B i3k , Western Blot ZEH B E . FEX
28 . |81 3% ( £ E BIO-RAD, PowerPac200), ¥ZE iR
M :—H0: ¥4 Runx2 £ EHIK (EE Santa Cruz
A7), ZH . RERRBITCHATTE BCILR P
WEHAT), RE TR AEREERERE,
%58 . i Tanon-2500R R & [ 3h ¥ 55 & K BL& &
B4R , {5 F Scion Image #4515 B L 3K #E 4T K
BEAE AT, BL Bractin fE AW S MR EHATRE, R
R BB &H K EH/B-actin FHKEERRA
B2 HE (Run) MM BB REKF,
L7 SitEn®

£/ SPSS 15. 0 it i, AR A R T £ 400t
( One-Way ANOVA) 5t B % B L R Real-Time
Quantitative RT-PCR 1 Western Blot 45 5 #t 17 4% it
G0 BRI £ iR HEE (2 £5) RR,P <0.05 %
ERBRITFEL,
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2 &R

2.1 RARBHEELE

RIBABRBEFERMAHERER:EE
HARE BHSHAWBRME(P<0.01), 5KH
SHARE IFEMPLAHERAR(P <0.01),
BHRBON A AW B AR (P <0.05), 4%
HRBRAFDFZRKRABRAARTES,BX
G ERB X (P>0.05),

22 BAREEABRETEE (1)

#H5 n BERER (g/em’)
A4 22 0. 1080 £ 0. 007254
B4 21 0.0993 £0. 0059 **
c4 18 0. 1062 +0. 00613
DA 21 0. 1025 £0. 0040 **
E4 20 0. 0999 £0. 0055 **
Fé 18 0.1028 £0. 0034 * *4

E:5EXNHALR,"P<0.05"P<0.0; 5HATHAR
#,4P<0.05,2P<0.01 (LIFR)

BRSAHAKREFERER AR LR, R
AERARIELRNEREF R, $E RSP
75 X A EHRBRBA T HEABEEREY
BEE FRBE MERPAMELPEEAEH
BEEAARER BERARE,

2.2 RHAFHAL Runx2 mRNA REAR AL

Real-Time Quantitative RT-PCR $1 Western blot
ZRER . KBBHAATRM D Runx2 mRNA R &
HEE, B1~4 55K 7HR Runx2  B-actin
Real-Time Quantitative RT-PCR 3" ¥ ffi £& 1§ & fy
& AR AT ERRERE, AT R
WR, LY _ R, ERBAEH, B 5.6 25N
oM RKBEBTHSA Runx2, B-actin EHREW
Western El 3 &4 .

B L/t S S
0.98 :‘ : : R
0.78} -
0.58
0.38
0.18
-0.02

17 21 25 29 33 37
Cycle Number

IVS 9 13
M1 H44 Runx2 K

F 7.8 FA4 Runx2 mRNA RE B XSRS
HERBER: - SERAUE KRS HAHBRK

0.10 Dissociation Curve
0.08
g 006
.2 0.04
8 0.02
0.00
-0.02
60 65 70 75 80 85 90 95
Temperature(C)
B2 H4A4 Runx2 fEMLK
1.18 Ra vs Cycle
0.98
0.78
5 058
0.38
0.18
0.02
15 9 13 17 21 25 29 33 37
Cycle Number
B3 BHA B-actin PFYML
0.10 Dissociation Curve
0.08
2 006
N 0.04
.> o]
£
X 0.02
0.00
-0.02
60 65 70 75 80 85 9% 95
Temperature(C)

B4 BHA B-actin MEME
M. ke s M A g RUnx2 STKDa
-
E# F il

A B cH#l D#

5 HEARFTHASA Runx2.
B-actin B &K Western E1 i &4

b“" “ “‘“ “ ‘ f-actn 42kDa

Runx2 57kDa

A #i B # CH# D # E F

B6 MHEKREAL Runx2 B-actin EARZX
) Western E} i &
(P<0.01); 5SERSHARK HEEHPHAY
BEA(P<0.01), BHRBB BENBRAHE b
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(P <0.05) ;b o 25 S 0k 4 A o Y F BE B B 4
BEARES HEFKT%EXL(P>0.05),

127 Aa o A#l oB#l = CHl oD#l aESf mFH]

1o}
L 08}
4
206
& 04

02

00

A BH c4 DpE  E4 4l

B7 FHKREEHSA Runx2 mRNA £3%
HWRREE(Zts,n=10)

A4l o =CH#] aDH sE4] =F4L
AN

Runx2% BE {4 B-actin®k B i
coooooocoe
O = N W hH VOO DO
>3
&

B8 HAKXREFALR Run2 BEARK
HEREE(z2s,n=10)

BERIZS (4 K BB 44 Runx2 mRNA REAE
PHEFHABERK S58RANENEZRILEE
KA BB P  PHEX 2 B U BT L
HZ—AHHAE LABFHH Runx2 mRNA REA &
B ABRTEEPANERLPY,

3 itig

B A R G R B L B AR o, AR R
RERRL BHMMEHRIL, ERERKIHE
WREYEIE N, T 5% F R 4EBF. PEELAYH
BRAERTE (ESRKL)BHES.  F
A HEE, B2AM, ME EZREH HEN
R BERNBENER,ENERERER
EwENRS, EEAE NEHELER, §1 8%
BIBHMOEFTREE N, BERHRE(COH
RIFHTE R HikESER, T ENAT
Wi oK B BB GC T RIFZEMBIER, T8
B BEW, FHE RGN, R AR EREER
BMAE (GIOP) , SMFHE GC RMRIRBR 2B,
K AR BT A, G AL T
MBABITH, AR S, BANEES B, §HE
EH, BAFEROERTEREN S LERH
W, BT E, EWEME, BARE, SIELS

RERZHEAR MERKRZMETEMNT E;K
BRERKTHE, BHETRME, LITRELAG,
LMESFRHN, Eik,CIOP HHEFRINFTERE
BT, NS A K. W PR B 14 50% B LA A
R E E MR R, BAERRL
IFRBPAENLRAR, SEMHH FOPE
HEATHLARE, LA R R R 2 %) GIOP /AL A9 A, A ike
PR B 6 AR R L KR

Runx2 &8 % F i #+ BMSCs fij OB 434k #1
OB RAMEESERE T, LA R B A . K
BT SR AEXEOERNE R, KM 0B
FEAeD EROERNAELIBRTED X EBHE
BoBaE REnEEXEXY, 0OBRHIZH
Sr4L ¥ RE B BMSCs 2 H 40 8 B BB A A S5 £ 41
W BRI R, Runx2 /8 F Runt KK, 4 F
HEHPRE D 18 M EERABRKBRTFII-
runt #18, g DNA &, RAESHEEEB
FIX BB 40 M B R A A T4 (OSE) % &
MEES R ST ZREMHEER Cbip ERHK
“R KT 4% 0 Runt 55 DNA #93% #1 #%, Ducy
LMK, Runx2 5 OSE A J5, BB WIEE
B OBRAMMEREREYESEQ BHE.F
EEAMIARFEEMNERARE NMHES
J& 3l BMSCs (] g8 48 ML R 4346 35 /35 OB %4, Xt
BERAZKBAEALREYEEH &R,
Nakashima %" B 4% % B Osterix (0SX) 2R E &
BALMBREETBPRALTARFEERETF,
MRBHARES LRI OBTE OSX WS,
Runx2 {3 F 0SX # E #", Runx2 % F 0SX §9 %
ERLEHY, 08X #FZ Run2 EHEE",
Chisato Z'" BF R £ B, Sh B Runx2 ZE R KB
440 i 1) FE K 20 434 B 1] B 2 i sl 38 PE K TR 4K B A
EEOEARMMRAKEF(VEGF) , EFNER
AR BRI E. Runx2 BEY OB 4L, i
AWESL OB WIREMB A ERELMER
RENMBERHEHEEMEFTAOLR. FEEH
PR EW Run2 Bt LS BEREAMNRSE, X
BHHOER+2EED, 5 EFR, Run2 RAY
OB ML MBAMEERARAT ESEWEIRE
HRUEEANREATS5 OB LA ERBHRE
Hed B, PR ERRNERERE X,

EERHAMENTER, NERE" HEE
B, B UM R 7T 8858 T Runx2 8 mRNA f1ZE
BRE MHBEHEILESE, DHEER, B
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BREFMENE RGN, BEL D LRFRE
B, EBEETEHN KR Runx2 EBHAEHE L
BETRE 5SBFRALBEEARERHER, WA
FHEEOFAELETRETHEEFHAS Runx2 ¥
HERLBERSG Y TRFEARAAMO0.19 ~0.92
f, AN & 0SSR B A 2 i W OO Bk R M B 3R
BMSCs, L BRIV FFAERKIK BHERYEH
i FH AR BMSCs SR E L3R, AR
BREK BERRY 0 E S Chfal (Runx2) RiK
2 ERH BMSCs MR BEAMR >, XTFHEN
B R R B R B HAE Runx2 8976, AP
AR IRE R B,

AMREREESMBRFABREPE“ R
BAEBEIE HLMNEST. 2580 BRLR
MIEEETIAEEF (FEERE BXEMHR
AR, BCHEEME BEEB)ENLRHEER, &%
FAh o 25 SBORL (TRK - &b b 28 K A0 L F R R 3
(CHC: T AL 58 ) 46 R te 8%, 3% FI B B R BB (3
BAVE R JE AR ) /A AR B2, L Runx2
mRNA K& H KA RN KR, i1 GIOP § &
ALHILL RN E R P ITR R A e, &
R BHSHAKREBEELERHE ERK,
WO BA WL s ZEKAA T AR I B I S R R B R
HMEXBER, EASHA KR E 44 Runx2
mRNA REAXRSHER AR ERE REHRHE
ERRAZPES, ABARSC EBZEIH
HEEBEPATHE FAEYAREAH Runx2
mRNA REARE MERERRHERRX, RE
BERMESME BB AERABERARNEEE,
TREE;MALERRAMERNPHRATMELE
BHEBEEAABAR AXEH¥EX, B, &
HA Runx2 mRNA REARE K FRETEE
GIOP BRI Z— AN B X P, ATHE
FRARRX MEREEEEHBRE TR TR
MG LB, R GIOP i L 'S 45 84
o E AR K AR LT B 3 LA (R R T i
HRHE,
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