RN RAR-PEIIA * BT PAERBIEIR

+ #F B A8 £ A~ BMP2/Runx2/Osx 13 5 i@ %42 i
BB b AL G S Fa AL F R

KA A, & R, HIEH, FEEETT
(1. BEPEA FAH O ER: 0 721008; 2. i EZJCEME BAEER i 200032)

B E:80 KEBREAERITFANE IR E A RCE w038 7 A AL 69 3 R B 3L T AR 69 AF R AL
Fik WAL RIEIRTRE G ek OCT1 28 i, 2 3 46 - AMNE I8 Z KA 2 (10 pg-mL™") . F # 2(30 pg-mL™")
Fo & 7 Z (60 pg-mL ™) #H 4T TR 48 h, F F &K A F % & & £ % & 2(Bone morphogenetic protein 2, BMP2) #:4¢
6 (50 ng-mL™") A Fab st B8, MTT ik L2 20 A6L 38 584 OL 5 5% BF 38 6 € & RT-PCR A& 4 BMP2 , Runt 48
* 35 % B -F 2(Runt—related transcription factor 2, Runx2 ) #= &, ‘& 48 JL4% 5% 14 3% & B - (Osterix, Osx)mRNA #9
%% ; Western blot #) Runx2 = Osx & & &9 F 1% ; A BMP2W o)y R of 4~ 8 32 70 AR R 2 8 AR 2m e, ) R Ak
ISP R IR Bk B R SR BMP2 A W )5 , 46T AR IR E 0 AN s & T 748 h )5 , R A B & K2 & RT-
PCR K& #5 Runx2 #= Osx 2 B & ik 69t 00, 5t ) 7 80 55 82 B ( Alkaline phosphatase , ALP) 3¢ &, ML 25 5%, /B
mie P ALP EHEGH L, R MTTEAMER B 7, FAME 8 & AL Lk s B 20 IR 69 36 78, 42 A4 )
2 (10 wg-mL™") 205 B4 2 (P<0.05) ; i % X2 & RT-PCR B 45 R &R, 5+ 4ME AR £ &7 & (10 wg-mL™)
Fa v 5% (30 wg-mL") AEAR 3E A% B 29 1 BMP2 mRNA 89 &k, vART # 4 B 42 (P<0.05) . FFANE BE ZAKA &
(10 wg-mL™") T B 2 ALk 2% A 29 F2 Runx2 mRNA 89 &34 (P<0.05) . S 4MNE 8 Z A & (10 pge-mL™") Fo P 7
2 (30 pg-ml™") FEAZ B AR E 29 8 Osx mRNA 49 % 3% . Western blot /2 25 R 2 & , 57 AME I8 2855 & (10 pg-mL™)
Fo o 2 (30 pg-mL™) RRALZE AUE 28 I8 F Runx2 3 & 89 &K o sbsh, FANE IS F KA 2 (10 pg-mL™) (o 7
F (30 pg-mL ) A& A F(60 pg-mL )P TRZOsxBAWELE, KRIMSHRARNMAERERE R, T
ANE g F 309 BB 28 10 Runx2 f= Osx A B VAR ALP 4 &, 3 %3k 2 BMP2 694 Btk . 43 SFAME AR & T
VAL BB 20 IR 75 e AL, IF 7T Ak 3 32 BMP2/Runx2/Osx 13 5 38 54 K 424 A .

KBW: A mie BREME FAMEMEE HOMERE AFHIAAKRE

doi: 10.11842/wst.20221023005 & 4% 5: R285.5 L ARARIR A A

W9 2R R = R 46 28 5 A 2B 5 B A SE (PMOP)
() B2 R . X PMOP (9 7 B 1T SR FH 8 R R 17
5, ER JU0 IR O 98 2% T I R 3 R AR RE Y
fER Y, Ft, S —FREA LT e R R
JS 2 W) 24 AR AR ) AR 9 BROS . R SRR GE
L0 0 35 25 T AV O S e 0 L 48 RN A B
W, 5 S B IET. FAME IR RIE Tkm & R

A% B #:2022-10-23
15w B 1 :2022-12-21

LT AFHRER A b 25013 544 KAHRR B (20S21902000) :

G, WY HER R Z " AN BT Kk
B, S AR IR R B A e 2R A R AR T LR i
ATERES S ARSI B AEIR T 5 A IR 20 B 4 i
SEEE A AL R RENE , IF 1 BMP2 4 Sh 2% 11 i P it
I B A DA PR B B9 7K 48 s HLAE AL, O S
KB ZR T PR AR 7 g b 4 1 4 i mT
14 S 55 A

i

R BTG 9T R AN R R AN A IE RATAT R, A B R &

A

[

ok GBIAEE ERE R LA, LR @ T EH SR GARRGBTL
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1 #R5FE

1.1 44
1.1.1 Ftafpfe iz

AR 40 I Bk OCT1 40 it A BMP2"" /N B #h &
EERVEL RN Sy S NN e i
1.1.2 3%

SN B RE R TR 2 ARG SR WA 3K 4l
K E195% LA I s BMP2 glifb 85 11 i Wi AR AR JE R R
T A S, 44 i HE 5 90%
1.1.3  SEEIRA

Jif 2F 1L % (PAA 28 A ), a-MEM + #; 8% 3% 3
(CALBIOCHEM 7% 7] ) , 0.25% 5 EDTA 1Y JiE 25 1 iy
(PAA A H)) , 5 -85 5 R (PAA A F) ), G-418 P ik
(CALBIOCHEM 73 w]) , — H B I7 A DMSO (SIGMA 723
F]), MTT(SIGMA /A &) ), TRIZOL (#4344 ) , Quant
Reverse Transcriptase i 7% S8 i8] & (TIANGEN A ] ) ,
T 4lifk DNA i TR & (GENMEN 24 F)) , S it Bl
Runx2 B 55 BB, bt B Osx B 78 BEHUIAR , bt B
B—actin F1 52 BE PR FFE BT S HRP £ 52 BE BT 4 (Cell
signaling 22 ) , Ad=GFP Fll Ad—Cre it 55 7 (b7 75 8l
YA ED A
1.14 SEIEEE

YN R SR (FAAEA F]) ,SW-CJ-2FD M TAE S
(AIRTECH A H] ) , 8% #H 22 5 8% (Olympus 22 H] ) ,
8 ¥ A0 22 B 0B (Olympus 23 F] ), AF100 il 7K #L
(SCOTMAN A +]) , = #2501 (Eppendorf A ] ) , MK -
I AU B R AY (Dynex 23 &) ), DU 800/VIS %8 43566
it (Beckonman A &) ) , Rotor Gene 3000 3¢ ) PCR Y (3%
K235 ), Odyssey 2L AL (LI-COR A 1)) 4% .
1.2 SE3drik
12.1 A F¥h

U OCT 1 0L AR AFAE 350 R T s EA 74
L3S PR I BN, F 1X10° mL ™ A4 288 BE 42 R0 TG
BT, BT 37°C.5% COBEFAA IR, IRHE
e | SR FR IR G Ak Se s 5%, DUG 55 3-4 R4 1 RO
YRR SRR FH % 10% R AR I3 (100 U-mL ' 7 -5 87
F 300 weg-mL ") G-418 HUIAAY a-MEM 555
122 4k

O IE X RE A, 538 55 720 @5 #b B g = AL
LW R 10 pg-mL s QAN TR R A, W
JE 4 30 pg-mLs @ 5 #h IR 2 m R AL R E R

60 wg-mL s @BATERT IR , BMP2 4/ 45 1 50 ng-mL ",
1.2.3  MTT &ML 4m I3 751 0L

L2 B R0 A 1 T A AR A A, 3 o
JH, 88 20 %5 R 1x10° - mL 7 2E A . AR RS A —
o6 FLE 3R M, 4541 200 mL, SR 5 A 37°C 5% CO,
WA IR . Rigf 24 W, WA O I8 B 97 U, 1l
A K R . T 2 R AL NS 380, &
IR M 25 B 8 AL, AL 200 pl 5 24
TMEMMIE TR . 25, FLA 37°C 5% CO, K554
gkt 3R . TRIFE 48 hig , BUH B 3 b 4T MTT
K, SefE A LA 20 wL MTT %% (5 mg-mL™) , jiX
A37°C 5% CO B FMP T 4h G, 775 LIEW,
LI A DMSO 180 wL, 7670 AR IR A1, i 45 Fh g &
fiff , 37 BP B B ARG 2 ODAE, 3 K 4 490 nm, DL B)
MR BT SRR 23 G IR AL
1.2.4 SE8F 5 k2 2 RT-PCR R

M N 2555 3% 48 h s B, A i EUR KR 52, SR
FH TRIzol B4R BN 2 mRNA . $EHUS 224066
FE e BRI 1 260 nm 1280 nm K FEAS OD i (EIHE
W WO AED ), LA 4l 7K A O 28 0k BRI 2 0 A5 A AR
A260/A280 LU (B 7F 1.8-2.0, iIE B RNA 142 i 2l , I H
1% P BN AR R S R AT FL K, AASEIN B RNA ) 58 381
A SR SR AT HEAT W A IE YT . PCR RN IR R N
20 WL, ¥ 54 T 95°C 10 min, FEP 1S (95°CAEPE 20 s,
62°CiE k5 s, 72°CHE 1 25 s) 40 D IE B, 72°C E fif
10 min. & FrUERT R )5 , H Rotor Gene6.0 4114 H 3
HEATHE X 78 T AT, DA — R AR T 5 B A S R Y 4 D
ORI B-actin NS 3L R 195 DLER Y EL (% m H 38
K ERIA . K W)F 5 2 Y B-actin 51 ) )7 5]
M REEAEY A G5 F LR 1.
1.2.5 Western blot # )|

Y M 2555 5% 48 h S B A MBS B R,

%1 Real time RT-PCR % JUFT#N 85 E 3| 455
B & & H HE Y21 E Ut
B-actin J‘_‘}i:%*?l HF:5 -CTGTCCCTGTATGCCTCTG-3" 218 by
TF #3514 R:5 ~ATGTCACGCACGATTTCC-3’

E#FHF:5 ~GATCTGTACCGCAGGCACTC-3
BMP2 140 bp
T #3141 R:5° ~TTCCCACTCATCTCTGGAAGTT-3’

E#31 4 F:5 ~CATTTGCACTGGGTCACACGTA-3’
Runx2 . 159 bp
TFTi#31#HR:5 -GAATCTGGCCATGTTTGTGCTC-3’

B E#314F.5 -CACCTGCTTACCTGCCTCCT-3" ..
SX
T34 R:5 -TGCCTGAACATCTCCTCTGCT-3" P
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fl A A, SR IBCE U . KRR R TS VRO A
[ 3, 22 & Wb AR VE T, 76 SDS— R TN 44 Bk iz B st | ey
Ko FIKZRG KGEERE LB 57 2 PVDF I I,
K 5% MR WK B 1 h, PR35 e T4 s, 20 Bl
AP BMP2 , Osx Fl B-actin B FEHE—Pi , 4°Cid B .
UCH BRIk B 0E T8 5 DA E ST HRP 2 v b
ZPLLEE b HRGIEVE TS FE Odessey ZE 215N
FAS A B 1 25, DRAE LS
1.2.6 BMP2 /K95 4F 1 Sk e 52 B

M AE 3 K19 BMP2 /N B o 85 T ARG i e
BRI, SRJE DL IX10°AS - mL ™ (1) %5 B 43 b 2 S FLIG 97
W R TR 3% . R A d-GFP 8 Ad—Cre (Ji5 2717 £
4x10° pfu-mL ") &G 2 K5 , HaloRN H 4+ 5 2 (i
FEHRIE ) 430 1 151 48 h, #5320 L IRl 42 5L RNA , 06
¥ 55 1% cDNA, 1] i Real-time PCR JiZ Ji7 % ] BMP2
Runx2 il Osterix (Osx ) 8¢ Fe K ik, #2E 7 2 fn AL B )
HIAE IR o 580 40 i FH 10% 8 R Sh AR & 2, A &
0.5 mg-mL™ XJfil§ 3R B 2 19 AMP 2% #f13#2 (0.5 mol - L™
FHE 80t , 2- T BB, 2 mmol - L S AL 8E |, pH=10.3)
YL (8,30 min, 12 20 (AR T LS IR e 1 T 1
1.2.7 %it ot

THECHE b5 DA B hm o 25 (s ) R o i Bl SPSS
11O, ZREAR Z 8] 3547 One—Way ANOVA 73T,
PR REAS Z (A AT o A . K S0 7K A OB 0=0.05

2 H#R

21 BEFURLER

R 8 R WS  EER G SR 48 h e, & AL
Mty NIE R SIERAMLY T B 5% .
JLE 1,
2.2 MTT EAEm 4 R

TELL 251535 48 h i (L3 2) , SFAME IR Z AEfE kAl

B1 XEIZE(x10)

B AN A3 5, (H DR B (10 pgemL) 218501 B (P<
0.05) , 1M HF I (30 wg-mL™") L1 77 & (60 wg-mL™")
HAE AN (P>0.05) 5 FHAE XS B2 BMP2 4fi{b 85
NG B I A 1 B A0 Y 34 58 (P<0.05) .

2.3 ERFRAZE ZPCRAR LR

SRR (W3R 3), A e 2= Ae 4 oF 1B 20
BMP2 mRNA (33K, DUIEFI 4 (10 pg-mL™") B2
(P<0.05) , 1515 2H (30 pg-mL™) K Z (P<0.05) ; FH M
XF 20 BMP2 4fi Ak & H R W] DL S 2 3 0 B 4
BMP2 mRNA f % 1k (P<0.05) . 548 g & 11 7 &
(10 wg-mL™") Al 57 & (30 pg-ml™") 6E B & {2 UF
B 41 B Runx2 mRNA 9 35 3k (P<0.05) |, 1M & 71 2=
(60 wg-mL™") 4L A 40 i Runx2 mRNA %35 & HOIE#
X IR AR A A T GE 24 o B X IR 41 BMP2 4
AEE 1T DL 2 5 1 4 B BMP2 mRNA () 3R34
(P<0.05) . SAMEBEZ AL HEL (10 pg-mL™") Al rp 5|
w4 (30 weg-mL™") B8 B A2 1 BH 4 I Osx mRNA Y
35 (P<0.05) , 1M 5 7 5 (60 pg-mL™") ZH 1 15 41 A
Osx mRNA 35 & I 5 % AR AIC (AR Ge T4
o PHMEXS BEZH BMP2 24k 28 1 7R AT DA 25 38 I a B
42 BMP2 mRNA 335 (P<0.05) .

2.4  Western blot #2-m] 45 3%

R ER(WE 2, 545 kR KA E
(10 pg-mL™") A HE (30 wg-mL™) GBI I AR B 4H Ml
t Runx2 8 W ERIA, 0 il e s 1 218 F5F1 1.25 4% 5 FH
PR B BMP2 401k 85 1 L AE 1S 0 5 B 4 M Runx2 2

®2 HMEHMEERBR

P! OD 1
FHANE R AR 4 0.235+0.0247 "
FANE RE % F A2 0.192+0.0164
FAME S & & A E 0.187+0.0132
BMP2 [e 3¢ f8 41 0.261+0.0202*
SEF AT R 0.1780.016

G R AT IR LA B £, FP<0.05,

&3 HKHEABMP2.Runx2.0sx mRNA RiAEHLLE

i BMP2 Runx2 Osx

AN I AR B2 14.859+6.1068°  10.892+0.247  5.270+4.437*
SHANE IS & P A B4 10.423+5.043F  9.413+0.087*  6.556+1.200*
SHANE B & 3 ) F 4 1.894+2.468 0.701x0.021  0.690+0.049
BMP2 FapE st B 20 22.102+8.765"  14.951+0.631° 7.141+3.944"
AE A MRS R 48 1.173+0.117 1.124+0.207  1.00+0.007

E L R AT IR LA B £ 5, FP<0.05,
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218 125 096 275 1.00

RUNX2 gt s oot g

203 179 1.88 3.08 1.00

Osx . it P,

098 1.05 097 096 1.00
B-actin —— »
A&FAZ P A E & A F BMP-2 EF

2 FHRunx2.0sx EARIEEHI LR

125
[:]Ad-GFP

5 L, T EElAiCe
g _
a, o
52
<« 2075
Z [}
=t
e
Q 0.5
=
= *

025 i

0

E3 BMP2EERFREE

B4 RiMBIEERE Runx2 BEERIXIH KT T BMP2
E 5 EH A RAA-CFP AL A 31 Z 5, *P<0.05; 5 AN B
F+Ad-Cre 2L EA 2 F5MH £ 7, P<0.05; 5 F 4 A 5 & +Ad-GFP 4L
R BFMZ 7, " P<0.05,

HIRIE 4R R T 27515

S4B IR &= KR & (10 pgemL?) | A
(30 wg-mL™") Fl 55 74 (60 pg-mL™") B A4 5 Osx &
FIY ik, R = T 2.03 6% 179 fi5 Al 1.88 4% 5 FH
PEXS i BMP2 2 A 35 H -t AE RS Jin il B 40 i Osx 2 H
IR 1R T 3.08 1
2.5 BMP-2/RIPEMH MR IR

ik — B S A B IR A S R A TR
VERIFLER , DA Bmp2 /N b 53 B9 B 5 i ol 4

[ EwxR
W A

oo
1

=)}
T

Runx2 mRNA EXPRESSION
(FOLD CHANGE)
[ N
T T

O EFAR
. A

e =)}
T 1
*

Osx mRNA EXPRESSION
(FOLD CHANGE)
[\
T

Ad-GFP Ad-Cre

Es5 RtFEEREH Osx BEEREEBH KT T BMP2
VE 5 B AT BAAD-GFP AR A B H £ %, T P<0.05; 5 FANE g
FH+Ad-Cre LA B F B 27, P<0.05; 5 F4NE IS £ +Ad-CFP 4L
eI B EM £ R, T P<0.05,

AR BE (ALP) £ &

@

SEE AR FANE Mg & SE AR FAME IR &
+Ad-GFP4L  +Ad-GFP4l +Ad-Cre4 +Ad-Cre4

6 HSABIEZEIALP RIEIOKRET BMP2

JL, I Ad—Cre 1595 22 (A SH5 BMP2 25 8 5 Bk (Ad-GFP
8 A B A BUXF IR ) . Real—time PCR JZ W 46 il 45 SR
N, 22 Ad-Cre 18993 5 T 1005 B 40 i b BMP2 19 R34
b 2RI, BMP2 KR [ B 250 5K 80% LA I, Uit ]
BMP2 3 K w5 2, el 3 s o Z e e 44 T e
W (10 pg-mL™) (9 S 4hE AR R T 100, 45 21 & 30 5% b
B BEE AT LA Ad-GFP &b FH () B A= 70 %ok HE 25 1 15
ZH 9 H Runx2 (FE 4) #1 Osx (A 5) F R B9 R 35, 70 7 12
72458 5.9 4% . (HEX R E R AE BMP2 62K 19 BB
Y T S AR T 4.6 A5 A 3.2 4% o i B
P 2 B (ALP) B2 £, % PR S #h - iE 22 nT B g {2 3ok
Ad=GFP Ab 3 (1) B Az 78 %) BE 21 B8 20 i A ALP Y a5
Fe3k T Al P AE BMP2 file 2 4 1815 40 0 v 35 2 sk
55 (1 6) o L iRZs R I3 B 574 g R AL o - 4n A
434k B BMP2 34

3 itig

JE A A B A R R SMIF S R AR E L,
FEHA RN T 825 W) B A LR 3 {3t 5 22 A4 4 g
L B AR — R TR T i B R 2 B
B 3 4 240 it T b 1) A3 A s RS TR] M T OR 58 4 A
)", AR SEG 1 R Y OCT 1 28 g 2 DAt R 5k B 45
BRI TR /N B 0 st TP 23 B AR B B 2, 2R
WERE R BARRE , mT LK A2 SR I e (0 22

N
4,

oo
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RS B A, — B R, BRAS
JE s e A RO L IE AR TA) - 2298 ) v Bl “ i
MigEI, KN EE" . B EREARAE S BT E R
B AARE LAAMNE 2545 R 3 AR R AL A
FEALEE, A L RN AN E R A R AT
i MAD A RAE, SISO R IR, X SE AN 2
AT DA v 20 G B R S i ALP W PRI 4
HERSE A0 AfLE TR T AR (X X b Ty 2
) 5L 01 2 00 A 3 9 A R 4y v B = R S
W5 o Wt ARSI & I, #h B AR T A A AL o S bR
B2 AE I 0 U A E 0 B 36 5, IF D10 pge mL IR
FEAE P B o
1965 4F-, Urist"™ & IAE Wi 55 1) 8 S T P A e —
FRRE IR 10 88 10T, B 3 S 0 iU, J R i dl e 44
B IEE &4 % H (Bone morphogenetic protein, BMP) .
YE4 R IR LT 20 Z % BMP, & BMP1 4h, HiAth BMPs
BIJE T TCF-B BRI , vl 3 55 36 A [ 43 WA 1
WX O RS 5AH KN4 H LY L, if
REVS 5 TR RN E 5 U PR 200 B 1 BB o™ TE LB 2
HiLrf, BMPs {5 5 % S8 48 3 B RS 28 56 3 2 A9 A
o BMP2 A NI TGF-B 8 5 1 rh it 1 fe e HLRE
M5 B A DR, G e R nT DA AR A0 B T 43
AP, S ARSI R I, SR IR R A2 i BMP2 Y
Fik , NS, I AR (10 pg-mL™) K]
(30 pg-mL ) FEHIHSR , 1M 5 57 & (30 pg - mL ™) VEH
B o
Runx2 J& T Runt &5 4 38 5 K S5 1 51 , /&5 BMPs
H S R W4 T Smad1 1 Smad5 AH EAE R, AT
AT R A M Y o AR, R &R BMP2 PR
Runx2 Bl 7K B AR AR A i ULt o4, (RO R -
Ve 2 1 e3A, T 7E BMP2/EH R | 2 3634 Runx2 7%
57 A S 2R KSR T BMP-2 B B AR 1
BMP2 Fl Runx2 E A W [ /E H . DA b 45 51 1 3% 0

£ 7% 3Lk

1 Pan M J, Pan X Y, Zhou J, et al. Update on hormone therapy for the
management of postmenopausal women. Biosci Trends, 2022, 16(1):
46-57.

2 Shupski W, Jawien P, Nowak B. Botanicals in postmenopausal
osteoporosis. Nutrients, 2021, 13(5):1609.

3 UL, AR RV MECR B TA 48 225 10 L B MM Y RIFE E

Runx2 7£ BMP-2 1% B 1915 S A bl 7R H
FERIVE I, Runx S 0 40 1 7010 BT 405 118 G 5
e S TR, AT BB R] HE T 9 9 Osx 185 801 40 J A S
LR R K, DA 52 e iy 40 70 A i i A 52
9, & B4 iR 7] LLiE S Runx2 mRNA F1 Osx
mRNA 1Y K3k, IF LI & (10 pg-mL™) FlH 5 5
(30 g mL ™) FE R

F A B IR A B ( Conditional gene knockout ) J& 48
Shy K A B DR 0 A IR o] T/ B i 2 R 1 4
LB T R R I B Y — R R 0 5 R R T
P SRR bR AR R e PR 5 B BR it b, AR
ZH Tl A T 0 7 SRR S A R RS R R
i %) P 23 9 B BB — S TR A B R A, DT
Xof 7N B PR 2 )46 A 1) 305 L RTERE ] &b — A m] 424K
o HAHTTZ 0N J7 855002 F) FH Cre/LoxP 5t 2H il 5%
G RMEFE /N BURF E 2H 2 B BCRR S A1 v R PR K
T LKA, Cre A WS —Fh A7 SURF PR
AL, fE R A I A T A LoxP 457 45 (7 31) 22 1] 1) 4
S MEE 2 i LoxP A2 A5 18] A i PR 91 B I Ik i
P, G RORE “LoxP Floxed” /)N Bl 48 A 4% G 9 75 4
11 Cre H2H il , 7T 7 A B R A & 2R e 7 B A 1Y
A RIS 00 i 3k S — o AR b R A P R R R T
%o TE“LoxP Floxed” /)N R BCAH A, 1E 5 1% &0 [R5 4R
R —4F, HAT B 3 Cre 5 41 B IS A 25 S 2O L 1Y
GEAREN ARSI g i — 20 B S b B R R G A
BMP2 55 /il Runx2 H1 Osx 235 1M 375 5 B 40 il 701k 1)
YEFIHLEEL, A BMP2" " /Iy B e 43 5 1% 35 il o B iy
A0M, FH Ad—Cre 185 2 1 S K BMP2 LR REER , 9K J5
TR (10 wg-mL™) FAbE AR ER T30, & 91 55 #b
B IR R A 'S MY Runx2 1 Osx /5 2 35 5 BMP2 1) 4K 4
PEo BRI, A S0 25 R 1 U] T kb I 2R G
& #F BMP2/Runx2/Osx {55 5 3 5 1 3406 , M5 S A
B

. RTLEE:, 2020, 48(3):229-232.

4 MRS, (TSR, PMIR, S5 VSRR AR R AN B A3 P R AR RO,
. P E S T RRFST, 2023, 27(20):3129-3135.

5 P JL, ARHE, TREE, AF . BT RAE I MEECR Ko R A 1 2 1) i
WF5T PR -2 B A1 BB (9 73 VE HIBIL . 252524412, 2022,
57(12):3644-3652.
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95 MG A R 220183, 2020. 21 Xu Y M, Yang Y, Hua Z Y, et al. BMP2 immune complexes promote
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Isopsoralen Promotes Osteoblast Proliferation and Differentiation via BMP2/Runx2/0sx

Signaling Pathway

Zhang Youwei', Huang Chen’, Huang Tingrui’, Tang Dezhi’
(1. Centre Hospital of Baoji, Baoji 721008, China ;2. Longhua Hospital, Shanghai University of Traditional
Chinese Medicine, Shanghai 200032, China)

Abstract: Objective The purpose of this study was to examine effects of Isopsoralen on the osteoblast proliferation and
differentiation and find its possible molecular mechanisms for anti—osteoporosis. Methods OCT-1 cells were cultured
with common methods. While growing well, cells were cultured with 3 doses (10 wg-mL™, 30u wg+mL™" and 60 pwg-mL™)
of Isopsoralen for 48 h, or with purified bone morphogenetic protein 2 (BMP2) protein (50 ng-mL™"). We first determined
the effect of Isopsoralen on cell proliferation by MTT assay. The real time RT-PCR was also used to quantify changes in
the mRNA levels of several genes, such as BMP2, Runt-related transcription factor 2 (Runx2), and Osterix (Osx). We
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also used the Western blot analysis to evaluate the expression of Runx2 and Osx proteins. At last we used the BMP2""""
mice to isolate the primary calvaria osteoblasts, cultured with Isopsoralen of the best dose for 48 h after the in vitro
conditional gene knockout technology, and tested the gene expressions of Runx2 and Osx. And the alkaline Phosphatase
(ALP) staining was also performed. Result Isopsoralen (10 wg-ml™) can promote osteoblast proliferation obviously.
From the real time RT-PCR analysis, Isopsoralen can enhance the BMP2 mRNA levels, the effect of 10 g+ mL™ was the
best, and 30 wg-mL" followed. In addition, we found that Isopsoralen (10 pg-mL™") can enhance the Runx2 mRNA
levels significantly. We also found that lower doses of Isopsoralen can enhance the Osx mRNA levels, the effect of
30 g mL™ was the best, and 10 g mL™ followed. From the Western blot analysis, low doses of Isopsoralen (10 pg*mL™
and 30 pwg-mL"') can stimulate the expression of Runx2 protein. Besides, three doses of Isopsoralen can stimulate the
expression of Osx protein, and the effect of 10 wg-mL™ and 30 pwg-mL™ are better. Finally, the results of in vitro
conditional gene knockout experiment showed that the overexpression of Runx2 and Osx genes in osteoblasts, as well as
ALP staining, induced by Isopsoralen are BMP2 dependent. Conclusions In this study, we firstly demonstrate that
Isopsoralen can stimulate osteoblast proliferation and differentiation by mediating BMP2 /Runx2/Osx signaling pathway.

Keywords: Osteoporosis, Osteoblast, Isopsoralen, Plant estrogen, BMP2
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