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[#EE] HE. AR ETF & (Osthole, 0S) SR SN 3E F i B 4L LR (B F Ao B 8635 ) BOKGE W 89 %ok, FTik: EISL(80+
5)g Mt SD KK 6 R wél‘/\%&;fakmﬂimﬂm é’a*"%ﬁu*"%}é% RS Fy 2 BB 40 S — B3 28 (estradiol , E ) Fo 3¢ K
FHRAILN, RN EEE Y BIEHR A48 h B R ALRIE A 1x10° mol/L #9328 F &4 1x10°® mol/L # —BE xR 5h
i%é‘%%‘%%w*‘%iﬁiﬁﬁ&tﬁz-é:\%w‘e‘%%ktﬁﬁé’a % 3.6.9.12 X5 M E 38 G B B P B B B (Tartrate—resistant acid
phosphatase , StrACP) &1 | 3% 7; 3P H F 42 (Glucose, Glu) . $LER (Lactic acid, La) #4% Real-Time RT-PCR StrACP. &
% )i B -F (Macrophage colony stimulating factor, MCSF) | 822 &% K( Cathepsin K, CTSK)mRNA #J & A KF, £5R . 1x
10 mol/LL #% R F & LH A5 AR 8% B (ALP) 75 2 2226, 1x10-8 mol/L 8 — 8540 ALP 7 24 2498 ; 5 3+ BB 2 )L 4% 1x10°
mol/L ¥¢ Kk F F A= 1x10° mol/L 3 B E m B PR 500 % 6.9 #= 12 R B F47#) SwACP B7E 1 (P<0.05);1x107°
mol/L ¥R F AL BRSPS SR K BB Be s fo B TR 5 3.6.9 K5 B E Rz i b 5LE A8 (P<0.05) , 5F 258,
VREFA T H G HEG AT (P<0.05), BATBALE X105 mol/L #9 kAT E A BASNE R KR AM T HELEHE 6
9 R¥EJRF F AL R F 474 StrACP,MCSF, CTSK mRNA #4 &34 KT (P<0.05) , 5t 3R F Z 4k oM Ik K BB 4
LG B RE Ik A B TN B B B TR B B AR KT
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Inhibition of osthole for resorption of rats femur tissue in vitro ZHOU Jian ,REN Xue-mei,MA Xiao-ni,GAO Yu-hai,
YAN Li-juan,SHI Wen-gui,and CHEN Ke-ming ™. * Institute of Orthopaedics ,Lanzhou General Hospital of PLA ,Lanzhou
730050, Gansu, China
ABSTRACT Objective:To investigate osthole effect on femoral tissue resorption activity of rat in vitro. Methods; Six SD rats
weighted (80+5) g were used to isolate and culture femoral tissue (diaphyses and metaphysis) in vitro. The cultured tissue were
devided into control group, estradiol group and osthole group. The femoral tissue was treated with final concentration of 1x107°
mol/L osthole and 1x10=* mol/L estradiol culture in vitro at 48 hours after cultured. Tartrate - resistant acid phosphatase
(StrACP) activity, glucose and Lactic acid content,StrACP,MCSF (Macrophage colony stimulating factor) and CTSK
(Cathepsin K) mRNA was detected by Real-Time RT-PCR were detected. Results; Concetration of Alkaline phosphatase ac-
tivity were 2226 and 2498 in 1x10~ mol/L osthole and 1x10=® mol/L estradiol respectively. As compared with control group,
the activity of StrACP of 1x10~° mol/L osthole and 1x10*® mol/L estradiol were inhibited at 6,9, 12 days(P<0.05) ;under treat-
ment of in 1x107 mol/L osthole, the content of Lactic acid were increased and the content of glucose were decreased at 3,6,9
days (P<0.05);StrACP,MCSF and CTSK mRNA expression level were inhibited at 6,9 days (P<0.05). Conclusion; Osthole
can inhibit bone resorption and raise the level of nutrition metabolism of femurs tissue.
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U R 2 0 e B A U o A DL, PR AR S
A AARSNBE B IR FER | W T e R T R A
A5 IR R BB B 20 LA R R A A s
A EEOIE R0 B TG (1) 25 B2 RN FH 4
it —F B ISR
1 #MREHE
1.1 S5 sh) 5

SPF 2% SD HEPE KL 36 L, /A H (80+5) ¢ (HH
B EEBESY SR L, ARIES SCXK (H)
2004-0006-152) , faA-IiE (CEMBREEDAA);
DMEM #5723 . A EE  (Gibeo AH], FH);
RNAiso Reagent kit Prime Script™ SYBR Premix Ex
Taq™ I PCR ¥ ¥4/ & (RiEFEAEYAF); HE
R AR EAN (Sigma AF],EE);BCA HH
SE T IR CRDUR A ) s 0 A PR R PE R R I (1
SRR ) ; A AT S R A (R A s R T
TR sy v [T 2 A 0 o et A T i (L 0 TR
(ZlE>99% ) s A3 bt
1.2 {RIMEFRR R4

BOHEE KB 6 HALFE 5 A 75% & T2 i
10 min, SUBE, KERNLA 148 K 2547 020, TG
PBS e BRI 5 o W Al T R R O
Hivm A T 852 1 mm® K/NE R, PBS )R & i
Yo R, PBS IVE NG, FEMLICE Sk R HEFFRE 0.3 ¢
B3k B R HEFE] 60 mm WS FEILH & A 10%)H
A1 (FBS) B DMEM (75 4.5 g/L Glucose ) {5551
37 °C 5% CO, $EFFAT SR B 3 R 1 k5,
1.3 ALP Pl P 2 0 06 d5 A2 1) g R - 26 M — it
W

TEM B LU0 48 h I, BEALAY AN [ v
(1x107~1x10" mol/L) f) it PR 25 I — i Ab HH ey |
e 3 ANER, ARERISAEE 9 IR B ol R T
P, PBS EEUEE b, SIS e 412, A 1 ml 212134
TRRAIE B F, A19)5 1000 t/min B5.0 5 min FEda
UUVE , Bradford I %2 85 HWR B, HeAEFR B ULHH 45 i7F
17, WIVEAR I M2, T i B VR B SR ) 43531
ME LA ALP 35 ALP 16PN & Fi8 50 & 1 i 5
PR, RN PR U =11 A TR 42
57,37 C/KIE 15 min, A 3 A5 T30 i (U, 72
SRS B, MIE 502 nm Ab A, ZeatilEes
ALP 351,
1.4 LE5A

WHMAE 03 ¢ B IR RN 3R 48 h )5,
BEA 0.3 g ik A R SR ILBENL (K55 L4 5 5 91
W ordl) 7k 34l (MEIRT-ZRAL . M —RELLFIXT IR
), A 3 ADNEE (3SR, 43 9 & He i Ky

1x107 mol/L ME R 2534 1x107 mol /L M — FE2H [H
PELG RN SFAATR Y 25 5 T AR S 5 37 K BB
HAGAT T, FE T B0 3.6.9.12 d ZnilAa il £
TR

1.5 s br 5miH

1.5.1 SwACP BHEVEME  7EMg IR 12 FME i
EFREE SRR B 5 3.6.9,12 K PBS IR UEE I E
StrACP {4, 23R E 2, A 1 ml 2 2L i
K H, A5 1000 r/min B0 5 min FERTTRE,
Bradford 5 4 FIVR L 1842 IULEH 4530647, hl4E
e, AR S B R B SR 0 T o 45 41
StrACP i ¥, StrACP i P I 5 4 128 77) & vl B 43 48
P, MZE 490 nm &b A ff, 28t 7 HH405T SwACP 15
(U/gprot)[7

1.5.2 bRl Zakle SR h diag i AL & &
RAME TR B R It R 7R 555 3.6.9.12 Kk
FRM N WO S TR B v b A A LR & i
570 nm ME A B, WIVEARAEINL  ARIEPRAEITZTT
AREA P s FLR AR

1.5.3 Real-time PCR 2K A /KFE  Total RNA
PRI B TR IR F R ISR IR TR 055 3.6 |
9.12 K J5 7 ¥ 57 W, JOMG PBS IR Uk 2 Ik, A
1 ml RNAiso Reagent Kit 24 213K B 41 21, e 2]
JW, 1000 r/min 850 5 min, BCEIHWANA 200 wl
U5 4 °C 12 000 r/min &0 15 min, HBEFRINA
SRR SNBSS B 15 min, 4 °C 12 000 r/min 250>
15 min 5% FIEW, 75% FEEETFITE 4 °C 12 000 1/min
B0 5 min, 77 L5 R -70 CCARAT , BrBa A EE I F kARG
I RNA S84 7F 230,260,280,320 nm J5E A fH,
JEHE Total RNA UM .

WL S Adi ] Prime Scriptm reagent Kit (TakaRa
Code:DRRO37A) #5510 & G U e s iy 1 4%
c¢DNA #5 . WK FR .5xPrime Script™ Buffer 4 pl,
Prime Script™ RT Enzyme Mix I 1.0 wl,Oligo dT
Primer (50 uM) 1.0 pl,Random 6 Primer (100 uM)
1.0 wl, Total RNA 10 pl(1 000 ng)%b RNase Free 7K
2 20 wl, 37 CHN 15 min, 85 °C 5 s,-20 CI-AF

STt AR SCEEK , FE genbank AX i) iy
BN H )T 5 mRNA 550, 5198 0 =AY
(Ki#) 2wl 47 5 & 1T IF & . SeACP.
NM_019144.1 Forward5' —-GTGCATGACGCCAATGA-
CAAG-3" and Reverse5’ -TTTCCAGCCAG CACGT
ACCA-3' P2 K £ 98 bp; MCSF: AF514357.1, For-
ward 5’ —GCTGACTTGGCTTGGGATG -3’ ,Reverse
5’ ~CGTGATTTGGTTGCTCTGTTG -3° 7= 4 K JiF
154 bp;CTSK NM_031560.2 Forward 5" -CGGC-
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TATATGACCACTGCCTTC -3’ ,Reverse 5’ -TTTGC-
CGT GGCGTTATAC ATACA -3, F=¥K JE 114 bp;
Gapdh:NM_017008.3 Forward 5'-GGCACAGTCAAG-
GCTG AGAATG -3’ ,Reverse 5 —~ATG GTGGTGAA-
GACGCCAGTA =3’ , F=¥ K& 143 bp,

PCR X WA&Z M 20 wl, 4% :SYBR Premix Ex
Taq™I1 (2% )10 pl;forward primer(10 pwmol/L)0.8 pl;
(10 pmol/L) 0.8 wl; ROX reference
dye (50x) 0.4 wl;cDNA Template 2 pl;dH,0 6 pl, 2
N 295 CHIAR P 30 5395 CAEME 5 5,60 CiB k
31 s, AT 40 NMEIR B MERIEEDO LS . HiS
ZEMEFHE, 95 °C15 5,60 °C 1 min, 95 °C15 s, Ja A8 4k,
FEEE A 0.1 °C/s, 2] PCR P=HI R AR R, T i~
HRE S

Real-Time RT-PCR %4 53 B Ab #HR FH 240 4b P
Bt R 2000 RIORBARI LS, T ISR
1.6 Suil=#abs

K HI SPSS 13.0 e it #4743 0r , 1T BB
BIEhniE2E (vt ) T BUR HIER R 7 2250407,
MM 2 E BRI ¢ ke, DL P<0.05 hESASE
IES-9'8
2 %R
2.1 WEPRT-2R RN A e R R O 1k 4 SR

ol el R Ry R 3 P ) R T B A R PR R
I ST B6; DA B Pl i it 1 A 7 326 8 s 2 f (R 11 245
P BETE T, 3R 1 A RT3 R XA S

Reverse primer

KEBEE 212 ALP 3G PRS2, LAOH % H B dd ) 24
WA B M 1x107° mol /L BE KT Al 1x107° mol /L HfE
T ALP WS

1 FERERRKFEME _ENEIMEFKBRBHSR
ALP & HIZZME (nmol phenol/15 min/mg protein, X+s ,n=3)
Tab.1 Effect of different doses of osthole and estradiol on

ALP activity of femoral tissue cultured in vitro(nmol phenol/

15 min/mg protein, x+s ,n=3)

ALP TG

25T TR L .

IEIRT 2R e —
payiist 1797+84 1799469
1x10™ mol/L 1606+91 1228+104
1107 mol/L 2226+120 1569+101
1x107 mol/L 1913268 1632189
1107 mol/L 1717241 19842159
1x10™® mol/L 142282 2498+157

2.2 StrACP JHPERG IS

TE 1x107 mol/L M R 2 Fl 1x10° mol /L Bff —
P T WUARS NG SRR BB B s 9,12 KRB igIR+ %
LRI A StrACP 3G AR T X BR4H (P<0.05) 5 1
TET RS 6.9 KA, MEIRFRAMME R4 E 1T
StrACP VG AR T-XF BRZH (P<0.05) , W35 2., 459550
o A TR R ) g PR 25 R ME — T B 5 o StrACP
TP,

R 2 EERFEECEITEIMEF KRB HLE StrACP FHERIZME (U / gprot, x+s ,n=3)
Tab.2 Effect of osthole and estradiol on StrACP activity of femoral tissue cultured in vitro(U/gprot,x+s ,n=3)

13 BT SEE

i 3d ¥ 6d FFod Kigk 124 Kigk 3d Higk 6d FFod g% 124d
popiE| 2.91+0.44 3.48+0.17 4.08+0.25 4.14+0.54  3.0235:0.371  3.437+0.21 5.256+0.331  4.8743+0.382
WRTRA  2.90£0.82*  2.98+0.26%  3.23x0.25* 3.48+0.39*  3.076x0.945*  2.98620.673*  3.095+0.248* 3.6748+0.460"
HE i 2.81£040"  278x027"  3.02+0.25"  3.378x0.12" 2917620270  2.786+0.505"  2.961+0.483" 3.3748x0.426"
Fi& 0.25 5.06 14.83 3.27 0.053 1.325 36.882 10.484
P 0.98 0.05 0.005 0.12 0.98 0.32 0.0006 0.01

L E X IR AL, P<0.05 ;" SRR AE I, P<0.05

Note ; “compared with control group, P<0.05 ;* compared with control group,P<0.05

3 BEAFENKRBREBELEFEDEHEESEM R (mg glucose/g dry bone x5 ,n=3)

Tab.3 Effect of osthole on Glucose content of femoral tissue cultured in vitro(mg glucose/g dry bone , x+s,n=3)

- BT B

Bigg3d Bt 6d Biggod BrE12d Brigg3d BaE6d Biggod B 12d
pojtckicl 1912038 2.70+0.12 2.72+0.14 3.08+0.67 2.74+0.184 1.80+0.14 2.23+0.38 2.78+0.20
IR TEM  1.36:0.18  1.1920.14 1.73+0.21 2.88+0.43 1.17+0.09 1.180.17 1.65+0.17 2.68+0.35
t1H 1.754 12.304 5.648 0.335 10.049 26.109 4978 0.780
P 0.221 0.007 0.03 0.77 0.01 0.001 0.38 0.32
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R4 BERFENKRBRBALEFE RIS ERHIE (mg lactic acid /g dry bone, #+s ,n=3)

Tab.4 Effect of osthole on lactic acid content of femoral tissue cultured in vitro(mg glucose /g dry bone ,x+s ,n=3)

5 BT B i
B3 3d B ed Rk od W3 12d R 3d Ffed K3 9d Higr 12d
Xif IR 7.10£0.77 6.75+0.36 5.46+066 4.08+0.44 7.300.86 6.71+0.57 5.69+0.84 4.17+1.08
R THA  847+0.51 8.14£044 6.83+0.89 4.68+0.39 7.96+0.87 8.32+0.64 6.94+1.32 4.71+0.50
t 18 8.169 29.689 9.81 1.357 11.489 18.24 3.718 8.18
P1H 0.0146 0.001 0.01023 0.307 0.007 0.003 0.065 0.499
x5 BRFENARBEEHLE StrACP mRNA FKiEE IS (x2s,n=3)
Tab.5 Effect of osthole on StrACP mRNA expression of femoral tissue cultured in vitro(x+s,n=3)
5 BT B
¥ 3d 7 6.d R 9 d IR 12d R 3d B 6d R 9 d IR 12d
Xif IR 1.00£023  1.7620.17 2.49+0.15 1.36+0.22 1.00£0.09 1.36£0.11 2.58+0.14 1.43£0.21
IRTZE4 0902009  1.28+0.23 1.45+0.09 1.27+0.29 0.98+0.10 1.11£0.17 1.30£0.14 1.32+0.24
tfH 1.01 7.99 2531 0.33 0.17 6.00 15.69 0.46
P 0.42 0.02 0.00 0.77 0.88 0.03 0.00 0.69
x6 METEWNARBEEHL MSCF mRNA FiEEH M (55 ,n=3)
Tab.6 Effect of osthole on MSCF mRNA expression of femoral tissue cultured in vitro(x+s,n=3)
13 BT SEE
Rk 3d st ed FFod iR 12d 3R 3 d 9% 6 d Kk od Rt 124
ot FREH 1.00£020  1.66x0.17 2.58+0.23 1.72+0.31 1.03+0.03 1.62+0.21 2.68+0.27 1.82+0.47
FE4  1.0420.08  1.36x0.20 1.83+0.22 1.79+0.16 1.03£0.13 1.31£0.16 1.53£0.21 1.72+0.24
t{E 0.31 6.06 19.81 0.11 2.47 4.60 26.94 0.26
P{H 0.42 0.02 0.00 0.77 0.82 0.04 0.00 0.82
x®7 BEFEMNARKREAL CTSK mRNA RiZE BN (v+s,n=3)
Tab.7 Effect of osthole on CTSK mRNA expression of femoral tissue cultured in vitro(x+s,n=3)
5 _ _ HT _ _ B § §
EFR 3 d g 6.d R 9 d TR 12d R 3d B 6d R 9 d IR 12d
Xif IR 1.00£0.12  1.62%0.19 2.4020.32 1.71%0.19 1.0420.14 2.39+0.24 2.58+0.14 1.77£0.15
IERTE4]  1.02+0.14  1.33£0.17* 1.58+0.17* 1.72+0.23 1.03+0.16 1.36£0.16**  1.53x0.16**  1.780.19
el 0.33 5.67 9.83 0.06 0.62 24.37 28.22 1.64
P1H 0.78 0.03 0.01 0.96 0.96 0.00 0.00 0.24
2.3 HAHE FLIR O R e BT TR R T RABE 05 3.6 943ifi?%¢£qj¥LE§
GERLE 3-4, WS 3 E 12 K K TR T ﬁiﬁ?ﬁ%ﬁuﬂmiiﬂﬁm>%ﬁ%%
TGS SRR b AR S R R G IR TR PR RSN SR B HAVE SRR
PRSI SRR B B i e e IR+ R AL HEEE 3.6 K5 2. 4 Real-time mRNA F&ill
BR SR R A AR S R T X IR (P<0.01) 5 B T HE REMEE R 5, 250 P)E SwACP mRNA 3£
IR F R AHE 6 d J5 Rl h s AN S AT X SRR, S TR R TR A AL B
M,Gﬂmw9dF%%ﬁﬁ§%ﬁ?ﬁﬁﬁgk 6.9 K, G THHE %ﬁ&mwmmm%%Lm¥ﬁ

0.05), M dlgiEFRm P 7R & B NE 3~12 R
iz E%TWtﬁ-ﬂ%mf%%¥%L@F%“
3.6 KGR rh ZLRR ) & AKX BB ZH (P<0.01) ;

?ﬁ%é@@%)%%%f?%ﬁwﬂﬂﬁkm
IR HAVHA —E M 1
%ﬁm,%& TEME IR T RACFRS 4 6.9 KAk
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SRS T B R A9 MSCF mRNA  CTSK mRNA
FIBIKF (P<0.05), 42RILEE 6-7,
3 it
3.1 MR TR A i gk

I PR T 2R S T BT P e R 1 SR 52 A
R R B R 2 6 s A A B R B iR PEH
REPE AR ZINEE I BB 20 AN (8] 70 5 4 B a1
A HR I RTIT 5T #2 E F 4R /K T, AR SE
55 M SUKSEAIFFE e R 1 28 SRS 33 18 R BB
HAUE ST RS R 52, HE —BE L 28
VER— PP LB 28 ) B AR 25, RSt
5 N A BE MR XS R 25 1 0 IE i 6 2R G A Tl AR
P | 1 5 A [ 5 1 — B PR 7 2% ot A
ol e P Tl A s 2 0 VE T IR L e 2Y
YIHeE AEPR TR 1x107° mol /L FIME % 1x10° mol /L,
687 P e A B % b P R 2H 2 0 S B A
R T P e R T 1, A0 RS20 R 45 ) MRS 2 |, PR
IR FZ A FEZH StACP MCSF .CTSK mRNA FEik7K
LA R B SR P A AR LR S, KR R R
XA AR S5 B 21 218 3R A AT R WA 2 1)

/!%ﬁuﬁlo
3.2 SwACP G &2
O A1 PR R T B2 TR DA A B 20 I 3 2 1)

Frai o), PR S B0 I T M — S A R T 2R XA
AR BB LD SwACP TR0 | 45 56
i R -2 4] StrACP I, DRI S0 36 45 SR 3R B g
PR~ 2 308 o 000 ) 8 2 240 P 3 08 B A e, 1
SIS SR AR S UKSERTI T BT A PRI ME B BRI A0 15
P, L S TR A N S
3.3 FEE LR S R

RN A A I B A A 2R BRI
JoT, FLAE ™= S LR , S5 AR 55 K U B
HAEFER AR LR & 5, RV AT ()3 O e PR
F BRI 7K R LU A 52, S
Uteet QPN (A7 e ezt = L S P Sy N el = AT
8 SR TR I ZLIR & B A A A R, R IR
TR REHE BRI R BB B 2L 217 8 A A ) FH
FEFFLIR ™5, P AT 58 = el 208 = ARk
ST B BB I R A SIS AR R I R T
R RN S5 K BB 2H 2P 25 W AR FH 3 P AL
PR 7™ B A7 AE — 2 B[R]0
3.4 IR PR G 3 R ARG

SRS HE— A KL K SE A 5T T Mg IR F 2 X
StrACP . MCSF il CTSK mRNA ik /K 5400, H4L
B 1Tl AT e i e A P T e A M R AR AR
A1 MCSF S22 i - i — Bl s v I -, AT g

P 4 L R] 3 o 240 5 00 B %) 4 i s vy 1 5 i
2R BB A B, MCSF 3% Z2 02 375 i 8 40 il 431k
JRCEA, A T SEE A T StrACP MCSF #
CTSK mRNA fZIEKT | DU A PR K ARG I IR
FFXARSIMNE % e B 2 U 52 e Y B A VR R AL
il , 25 53R WY e R 2 R A AR S0 15 77 i 41 21
StrACP MCSF F1 CTSK mRNA #3A/K -, HIzK4s

TN HTI EL A B4 45 R e IR 2K AR A K U R

YA A A A A SR A BURK R T T

SESCRARE . BT HTIA R SR A R ] RE R K

FAEA RN W, P A AL 2 — | (Rl

SRR — A UE B R R R AR A IR R BB

B LU VAT AE— BRI, S 2h SR e A

Bt DR 2R 308 3 A0 T B 5 4 LTS P A DG 35 MR 5 R

LA
L5 LR SEg T RSN A SR

el T B S B XS REZ5 ), A DR S B A 11 o

WitE, EHBUKTEIIR T IR T R AHASME IR KR

JBCE HAUEFAEACE FISS PRS2, 45138

A R38R e AR 3 I By 2 ZUE TR K

AR AL WIS T, AR BIES A e

(RIS 25 SR D W ORI B 3 R AR KR T g IR

FREARBEHEACH, FBER B 8saa R h

AFAE—E B AR, BT LATEJS I e v 12

TEBR LR IS RO P 1) SC B i, X AT BB HBYT B

FUBANE R AR — PR S0 R B B AR T

YR AL — SRR, IS IR AL A Y

FEHE A REE— DR

S 3Tk
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