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MEA FELE BAZE M &K

@4 %S, R285 5;R681 XWIRIAM: A XHEHS: 1006-7108(2011)05-0411-06

BWE. By WERS MM FET Cbfal 763k 57 5 B FRH# ( Osteoporosis, OP ) K B # ik , Wit H
B EERAVSRBOERNE. 7% 36 R Wistar Bt K BRI Y BFRE EHA M
YH,RE 2.4.6.8 FHRMMBEHE B (E)KF,ETRENEREEEFENER AL EWEM Cbial
mRNA %Kik, R S IHEAIARBBR_BKFHHFEEBEELR(P<0.05), BFRYH >
A > B LBEREREHSERE BFRE >HERA(P<0.05) EFE—/RMKNHNEE, G
MAERE 2 RARE S BRTFRFARAA(P<0.05), ERF6AMARE 8 AR FHBLH(P <
0.05)  HANFALEEEHER, dAYREREMNAFTHALABNREL BH, ARE X, 4D
HERARD TBFRABALARAZAR. HHEAE5AYH Chfal mRNA RZAERSE 4 HY
BFEFRA(P<0.05) ,EARE 6 AMARE 8 A, BMFEAL >AHWH >BEHHA(P <0.05), Fit
FRERZWNEMER D BEIHKR Cbial FAMRME, T SR B EMEE LA Cbial FikKFE,RE
B R T BB R R B IA OP fER .
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Effect of Drynaria Fortunei J. SM on Cbfal mRNA expression in bone of ovariectomized rats LIU
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Abstract; Objective  To investigate the expression of osteoblastic transfectional factor Cbfal in
ovariectomized osteoporosis ( OP) rats, and to explore the mechanism of regulatory effect of drynaria
flavonoids on bone metabolism. Methods Thirty-six Wistar female rats were randomly divided into the
sham-operated group, the model group, and the drug group. Serum estradiol (E,) level was determined on
2, 4,6, and 8 weeks after the operation. Bone mineral densities of the femur and the lumbar vertebrae were
measured. Histological observation and Cbfal mRNA expression were performed. Results Serum E, level
of the rats among the 3 groups had a significant difference on each time point, the sham-operated group >
drug group > model group (P <0.05). Bone mineral densities of the femur and the lumbar vertebrae in the
sham-operated group were higher than those in the model group on all time points exzmined (P <0.05).
Those in the drug group were lower than in the sham-operated group on 2 and 8 weeks, but higher than in the
model group on 6 and 8 weeks after the operation (P <0.05). No significant difference was found at other
time points. The histological sections showed that the trabecular bone lossed with parce and larger distance in
bones of the model group. This was not obvious in the drug group, and was not seen in the sham-operated
group. The expression of Cbfal mRNA in the model group and the drug group was lower than that in the

sham-operated group on 4 weeks after the operation (P <0.05). The expression on 6 and 8 weeks after the
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operation showed the sham-operated group > drug group > model group (P < 0.05). Conclusion The

results of this study showed that estrogen deficiency resulted in reduced Cbfal gene expression in rats.

Drynaria flavonoids up-regulated the level of Cbfal gene expression, and exerted OP prevention and

treatment effects by stimulating osteoblast differentiation by bone marrow mesenchymal stem cells.

Key words: Osteoporosis; Ovariectomy; Drynaria flavonoids

B RBAME R H LB R RR, LA R
D B IOV S5 H IR AL R RO B, B B B 4 88 I i
BFREBFH—FMeFREHEEFHRER", £
E B 37 T 4 #F % Bt ( National Institutes of Health,
NIH) & X & FE g ¥ (osteoporosis, OP ) & — Ff LA & iR
BEEM, BARBHMEHW R (REEE/NREMN,
Wi BERD EEEEL, EH) MERNERYE
BN ERER, AREREEENERENSGS
R, OP R A Ak BRI, gk & o
A ERE FH, R ALY L OP RARM 10% ;
BERERRRNEMERMRTIAE, SMESW
WAOMRK, A8 9%, KP £ 458 FHHEMB
( postmenopausal osteoporosis, PMO) B % W, H &
ARREE RS T E SRR &R AR E
.BEEREESEE R, B REEEFERAS
HHREMR BEFHANFTT SEET, FHA KA
ZHBAR RASBERENN, B EESF .
Cbfal B8 & F i #2 i 5 & 88 6] 78 5 T 40 B 1] A
BRI BB ERE T HREF SR
MR F ME AYHRE TSR Ea
MR, MAEE BT R E R B R EEAE
Mo WABE OP L Reid#2rh Chlal Rkl KA
By Fit— R AKEAR OP RIS, 3T
RHFH OP BITH A,

FRABERERKRETHHEY B K
( Drynariafortunei( kunze ) J. SM. ) iy 48 8 2 o 32 U
BB B , FE Y LA AR B A B R
Y, REFEXARTEE" , BE5EMERRK
WBAEEYXR, FHA S ETE S Em .
Ibi L RIR R TF(REABRIE) , EEE B IR, 54T
R, B, BFE ., ENEASRNE®EME
HATEAN B2 05 T B & B4 B W e X K B 5P
HUORFTHME RARERE W ERITEAY @
ARRRVEHDRENEREL - LAREF g
& &k 4 # A (bone morphogenetic proteins, BMPs)
FREAATELS . LB RAFE R PCR M
EMEERAMBHEY LML OP KREAY
Cbfal mRNA R3AF Mk, HiTF R4 S HE B E OP

BB AT REVLE
1 MREFE

L1 ZE3HY

SPF & Wistar ##: 3 H i KB 36 H,4kE 170
+10g, B A BR BB E R P L LRI P T OR
it , & ¥ I S 5B K F 55 00008977, 00009353,
00009648 ,00009950, 15 FRIWK%¥ ARERKE
B Y0 (AFP i) , S AV HHERTFRL
WEN,BE3 R, ZREGRE 18C ~20C, FHE
BHR(25+1)C,BERT0% , A HFERSHKK,
1.2 FEREKRAM

FE B4 : Lambda 25 £ 58 5 53 % B 3T, 9600
# PCR ¥ U (XHE PE AF)) , BERBEGELHRSE
(¥ E VILBER LOLJRMA A7), WEE X KB & F
B ( % E Lunar A7) o

ZRAGY WA BER (B R ERGA
RRA B B4 ) , 3 P e i 28 180 K e A — VR T R
(0.47g/L) B, X 5: G F
220030007, 4 =4t 5 100104, -

FZX « 1 15 E B (estradiol , E2 ) Ji 51 4 5
WeERAE( LBAEEYREARAA), BHF
&7 & RevertAid™ First Strand ¢cDNA Synthesis Kit
(Fermentas 4 &) ( MBI) ), Trizol & 5| ( invitrogen 2
#]),Cbfal J& B-actin fJ PCR 3| ¥ ( #3515 4 14k
AR/2H] ), Marker,2 x Tag PCR MasterMix ( TIANGEN
AR A .
1.3 ZHHHE

36 R Wistar K RBEHLE 0 RBFEARA EEA
MZYA, BE 12 B, BFERA . FEEDHR/IR
SR A E AR, BERA TR, R4
25, YA IR MG, 2% 0 T L) 90mg/kg
CAdWEAL T EH 8 HERNBERAN K, 2
ZiRnEh 8 .
L4 ERFH®
1.4.1 HERE5HEM: TEBRETLE lem TEHE
sy O, 4359 Ry Bk A0 T R B e A A%, B LM B AL
BT R 2 VD Bk XU B9 .35 36 B0 B B K/ IR B LR
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—/NRERANAYRDBR WL, 3RS
B, FRIBIEA, RALARET, REHYH
HREEGREREKER, BFRAMEYAHE
HMHALAIERA®K,. REBEHKEK, 53 FR
j62,4,6,8 A MELRAPREIILIL 3 R KB
7B % /& ( bone mineral density, BMD) #& |, | € /5
EREY,EES KR, B O0BME, ETF -80C
RBAKEFRE, R AR ERY —-URE, -
OCHFER BA—MRERE—E®R BET
10% HEEH B EBS ALY A (Manson = 3
%) BABRBETHFE P &R RNA,

1.2 BEE(BMD)WE: A3 RELEM
(0. 1ml/100g ) 1 s R K R, 1 JBc 8 FF °F B T XA
XREEERUN(EE Lunar 2 57])FE L, A
/NSRBI AR W E K RS BB R B
B
1.4.3 M¥EH_B(E)WE: RAKHNAEE
(RIA) & ¥ K BT 1 o B — B8, 350050 & R B 45
HTRME, BHRELS FURENADTERGEX
BHEERA TR AEANROER P, RERSB
BHEE KK A K Y] A B, K% (TMB) ZE B AR f
WY B (HRP) AL TR B A=Y, ERHME
ATEREA FENFRSHERAPE, RERIEM
3% ,450nm B K T W E OD {H, 4R 15 ¥ & AR G 1)
OD i, HERATE, ¥B, ENEH LBAEE
YR EERAFRE,

1.4.4 AL¥RE - EHOAEURBEEZEK, ZIE
KB, Weigert FREKFR AR R Y2 Smin, BTN 2L,
BIKR I, Fok ¥k 3min, BB KM U, BER 2R
RGH AW Smin, HE R, 1% KBB4 L 1min,
BHRBAKER, PEHERBH R

1.4.5 BHAL L RNA EHHEEFHRY 100mg
BHEVHNETREBRANTEAN, KEFFENR
BARAR,BASESED 1A TRIZOL £ 1ml, %%
S¥E IR BBA EPER, MALH 0.2ml, B
A7 155, 2B # B 5min,4 C 12 000 x g &.0> 15 min,
BREBEMASEHRERE, ZHRTHE 10 nin,4 C
12 000 x g 0> 10 min, F 13, B, 75% % 2B
FFHLER, 4C 7500 x g B.L> S min, F LW, ES
ST i A DEPC %5 RNA % 20pul, -80 C{#
FEARIHH#TEERLR,

1.4.6 RNA ZEEREKERN: & MEAZR S
RNA BF 1% B ig Mg B s 0k , Ik SRR B SMT T
FHBIK E . 28S 1 18S & B3, WM, H 285 %

FETE 18S R 2 f5 1L I ,iEB] RNA RERF., %54
AIFE R RNA MR E R E, A/ An ¥
1.8 ~2.1 Z[a, 4% A, [EEBWE , 5 A DEPC #
WA,
1.4.7 3%t R4 B : GenBank AR h KB £
H 5], %A Primer Exp ression 5.0 8 {4 #1475
F 5 & it. Cbfal 5| ¥ F 5. L5 4 5'-
CGTCCACCTGTTCCAAAGTT-3'; T ¥ Bl ¥ 5'-
GGCATTGCCATTTTCAGTTT-3 ; R EF§ ¥ A B K
JE & 285bp, B-actin 5| ¥ HF 5. L ¥ 5l 4 5'-
CACGATGGAGGGGCCGGACTCATC-3' ; F 5|4 5'-
TAAAGACCTCTATGCCAACACAGT-3'; % H ¢ 1
F B K Bk 240bp,
1.4.8 B FAM cDNA L RFHE FANEBRIE
VLB HM4E, ¥ RNA % 755E & DEPC K, A5
Y Oligo(dT) ,BRES B .L,70C M#H 5 min, )
ZIPK ¥ ; 0 A RNasin, dNTPs, M-MLV ¥ & % &, 12
BB EL:42CTFRBE 60 min;70CHI# 10 min,
KRR, -20 CREEH,
1.4.9 PCR ¥ :Cbfal mRNA %3k Taq & .cDNA,
NTP 5| #% XM 7% PCR & EERS ., PCR &L
%14k 95C 4min;95°C 30s, 58°C 30s,72°C 30s, 35
AMER G 16C FEf§ 10min, 52 5B Sul PCR =
W,1.5%FARREEE B s 0k , BN BB AR S
P& LEE,  REEHAESR BN BT HBAN
FHKEME, B# A B mRNA MIXRIEKFER B
MABRTHAFNEEER ST S5ASH B-actin §
BERFNLEERINLE.
LS HHEFek _

K H SPSS17.0 Giit 4 H AT BB A, LR
BAEBLUSE s iREE(2s) R, HEHERA
MARREN KRR,

2 &R

2.1 —@iER
ENMLEIBPRELEHAYIELT, REAHA
ERAFHAKBBEEER 36 R, FAKRFARTA
BERF, Bdim B BEE. IAKBRRRLIE
RIS FFREE KK BE RRR S
SRR B HK FKE B E S 0w 4 E , X R
HEEMMER, ZAHKERS, KAZEAKRLE
EtEE5R(P>0.05),
2.2 mEHEHR(E,)KFERN
E9JE ,ERE 2,4,6,8 B BTRIGHE &, =
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HLBARM M E, WEIHEFRLER(P<
0.05) EA/MRKABFRA > P4 >R
., 3 HRAJGBEE I, KR XPRF E, KFH
BREH GYHE, KFHE® THAEM(P <
0.05) ,BiEFEFARLA(P <0.05) . RME 1,

R1 HHKEFTMGE_R(E)KFE
(x+s,n =3 pmol/L)

5 AR 2w A dw RIE bw R Bw

BFARE 1003.7240.3 1019.3231.3 1030.0£138.9 1031 £69.7
A 357.336.0° 287.3213.5" 215.3233.87 195 :8.6°
P 695343487 632.3:54.0"° 609.7£27.6°° S568+31.2°"

B SEFRALE.P<0.05; SHAISEEE, " P<0.05

2.3 BAEEME

BEARRE—-T LG FHALHTRTR, F4
KRR EREESBEEREESREAY S,
EHE 2, L RE SRR ERE R
AHETEFRHA(P <0.05), HEERT R R, £ H
B, HAYWHERAG 2 ASENAXBER LR
(P>0.05) IEFRFEARM (P <0.05) , ki i &) #E B
EAGSH REAREESEHTEEYR FTHRA
#H(P<0.05) EFEFAHA(P<0.05), &R

%23,
£2 EHAKREFMARETFERE(2+s,n=3,g/cn’)
H§ A 2w RE 4w ARG 6w AR 8w

BEFEARM 0.208 £0.006 0.208 £0.007 0.204 £0.005 0.210 20,006
BRI 0.192£0.004" 0.187 £0.004* 0,183 £0.003* 0.177 £0.003"
WA 0.196£0.003" 0.199 £0.008 0.201 £0.004" 0.199 £0,002""

ESEFRMLE, P<0.05; SHBL LY, " P<0.05
B3 FAKRFFMSEETEE
(+s,n=3,g/em’)

it A5 2w AR 4w R 6w AJF 8w
BFARE 0.228:0.009 0.224+0.006 0.214 £0.003 0,218 £0,006
BER 0.199 £0.005° 0.201 £0,010* 0.194 +0.001° 0. 186 0. 004"
HiM  0.204£0.005" 0.212£0.008 0.212 +0.005 " 0,204 £0.002*"

H:SBRFAALE, P <0.05, SHRA L, "P<0.05
2.4 HHAFEKRWMEER

EBRITLRARD BERAKRFALIHA
MEXRLEDREER BBE, BB, TH
2,0 B AL BB A K L B R R N
EEEHED, HREATNRYE FERHSHY
% ; T 25 £ K TR /) 3 B 28 1 SO B B 4 T R
HAR, AEELH S FHRUSA, TR BRHEF
HA, mE la~c,

B1 ARE8ARAHATA (10x)
o B b B F R . 8 4H

4 HEKR Cblal T 1K #F {i/B-actin
K EM (2 25,0 =3)

€3 A 2w RE 4w A5 6w AJE 8w
EFEASE 10870058 1153 +0.071 1.273£0.054 1,138 20.039
Higg L.112£0.070 0,808 =0. 048" 0. 546 £0.044% 0.472 =0.027°

#HE  1.048:0.018 0,820 £0.024% 0.759 £0.025°*0.760 =0.026°*

ESEERALE,P<0.05; SEAMLE, "P<0.05

2.5 RT-PCR £ Cbfal mRNA #ik

Rl B ()4 78, B F R 41 K B Cbfal 3% ik 3 4 ¢
BOEAASHYALERES. 28528, 24
ERAM Cblal RAMEREHEER (P>
0.05); REH4 A BMEALRGYWARTFRFAA
(P<0.05) MEMERMEHBER(P>0.05); R
FoRES A HMAUAREYHKRTRFRA(P <

0.05) , [FIBS 25 ¥ 41 ) TR AU (P <0.05) . &5
M2.%&4,

3 iFig

R 406 i 2 ey B 488 i) 7 R F 4 L ( BMSCs ) 43
ek, Chfal BRX — A bdBhrytas gHE
F', FAEE BB 5B B Cbfal 3 (Cbfal -/
S)MAKRAENREARTLSME, HAEREN
B FBA A", fid & F 3K (Cbfal +/ - )4
AT, B RGTEA GG, 2 A KB SR
% F 5% (Cleidocranial dysplasia, CCD ) &5 & i 41 {8l
B BRAE IR o Zheng 2=V 4 54 Cbfal Zosf2 22 9
i 575 B JFORL BT 4% 5 9 MSCs 48 A BALB/c /M B, Smm
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B2 M{t#% DNA MARKER,A.B.C #5IRAFs METF
Al SR, HYAam EREE Cbal, N-1,2,3 4 514L %4
BIRARE 8 BB TARA,BRE, HHEMAM S LA B-actin

HAMHE G, 4 S HEA S 85% B4R 4 B v FR
AHR MNBAXEHAL EHRBAR
MC3T3-E1 5k i B 40 M (1 s WL 40 B ) ob i %k
Cbfal , o] % 5 AL B 40 B4 AR HR B —— 1 R
ol FERSMRE . 75RPR AR X
A MRS/ T4 RNA BEMF Cbfal , AT (1 1 RUBESR &
B WM S %k TR, B R R, AT
Cbfal X FRAHREM LR ER K RELEEY
fit. AR PLAY L BRI A7 BUR NG Cbial
FEHETFBRFRA(P <0.05), L5 Y4 =k &
X FHRL (P <0.05), 30 B 4 0 W AE 5
{R 3 Cbfal A7k ; i i xf B 5 BE A W FOB A 4147
AHE, RO Cbfal REEATRE S S B RHHE
BER A%, R0 1B R E Ak, 3 A U R
Ao B Chfal f7 ik %t B 0 i 6 B 06 3 R B 31—
MIEM%. Liu %" B M it %35 Cbfal &
T 0 R v R R D, B
Cbfal £ —> 4 3& ¥ BE A BY F (2 o iR 40 3% 3%,
B OP,

XN FENNBERREREEN, 42
AL MBS YRR F B OP By R F
HEMR BB SR . ¥ % W 55 8 iF 36 76 5B 4
B B 4 M AN 4 3 AR b #9774 ERo AN
B MWK S RE AN N ZRERE (LW
KRN BHAREFREKEATFSHTEER, &
BT SR ERBEEEOETEN. FRAHR
ERaKO(ERa B M BR ) B9 e B 1 B 48 F 1 %
BUH S AEMERE /N B E B 81 & ERBKO
BRLAG R B BE A E O B A8 ks B AR ER WRVEER B
#iB% (DERKO) Ry A K BEwEE ™ . Rt kH
ERaKO R # BMD i T % B 4H; i ERBKO F &)

BMD % Tt B2 ™!, A AT ik 2 # % il it ERa
A4 0 8 40 O % 4, il . ERB 60442 P 300
40 B 0 B EL LR AR LR B AT R 2

BRI SEMEAIE BE LW, &
B ReF FCRT LU A0 A, 4R AR S
B AT S FRERE BERREAK T, RS
To A, 400 B R, s R R 9T B R AL B
TR, HES S A A SRR
P AR RALGVAXRBEERERKRES
BB (P<0.05), SBFERAXBEFHER (P>
0.05), 5B 56 RYI&. A A4 M Ze 3 2
PR 92 B s T O O S IR MR A, R
FRAGEREER AR ZAOERAEE,
{EL 78 9 B X M O KPR 2 A B 0 BOE 4
AU, BB R B 2 R T RE R R M R
ZHRITE B, T K BI69T OP % B B % 0997 2.
Zhou %" % 70 9 % VT LUBEWE cAMP X 819 PKA
% 44N Chlal ik, BAOBER, BERMUERH
BB EBT OP WHLE AT A5 2 41,

A ST M W B 3 6P K B Cbfal M &k 5 BFA
4114 Cbfal RiEEH IHETHN FRRNBHE, &
WRER W, B2 4] B iE W Cbfal MR B REAR
Mk OP dy 2 R, HE S H A M H M Ll LA
Cbfal ik, AT, ALK ARME T Chlal %
HAEd, R AEXT Chial ELHMEREW, B Y
Cbfal 2357 K RUIA P30 48 X F) F B 7 B 09 ok B,
I BB Ah B 18 Cbfal 2235 B0 ML H o £ itk
— 5.

[ ¢ # %= w |
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