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[Abstract] Objective To study the effects of osthole( OST) on expression of OPG and RANKL mRNA in
rat osteoblasts. Methods  Calvariae were obtained from Sprague-Dawley rats(24h after birth), bones samples
were processed by collagenase/trypsin digestion, and the osteoblasts were cultured in vitro. 48h and 7 days after
addition of osthole (0, 107,10°,10° mol+ L") to the culture medium of osteoblasts, total mRNA was prepared
from osteoblasts, and mRNA expression of OPG and RANKL were deteted by RT-PCR. Results 48h after treat-
ment with OST, the genes of OPG and RANKL were both expressed.Compared with the controls, OST increased
the expression of OPG mRNA but had no effect on the expression of RANKL mRNA, the OPG/RANKL ratio being
increased markedly in the treatment group. The mRNA expressions of OPG and RANKL were both increased 7 days
after treatment with OST. OST at 10”° mol+ L' increased the expression of OPG mRNA, but deceased the expression
of RANKL, the OPG/RANKL ratio in the treatment group was also increased, compared with the control. Conclu-
Osthol stimulates the OPG mRNA expression of ostecblasts and decreases RANKL mRNA level. And osthol
has no effect on the expresion of RANKL mRNA at the early stage of the experiment.

[Key words] Osthole; Osieoblasts; OPG; RANKL; Mechanism

2 PR F K (Osthole) B H Y I IR T I F R X/
FEAERS, HYXREXBKTREBEMN
0 R R M B T Y SRR B R
BB A R F BT, BRRE -
ROMBHEED . Bl F TR N R R R AR
MAEMHAR ARHRRBBERRAMNE

fEEBA:5208 B, RESREFLEYERRZ(HIH);
EPREXAFEFRRF BT Z(RRH); R RIEB A58
BL(pem )

EH4R, %9 1,25(0H),D, PTH.PGE, T EE
BETHENAREFOET, EEE R AR
bR ARMBERNRRE R, 1997 A1
1998 4%, EE M 4 TR E LB E [ Simonet T F1
Hus %[5'6] HERATERDPZE (osteoporogeterin,
OPG) M B F «B 32 ¥k 35 B F B 4% (Receptor Acti-
vatornuclear Factor Kappa B Ligand RANKL Bl osteoclast
differentiation factor ODF, ) , f AfiT%f F i & 40 M 74
BREAEENFAELROARETE RMES,


http://www.cqvip.com

416 FEGHEHEMREE 20044 11 AP 1035 48 Chin J Osteoporos, November. 2004 Vol 10, No.4

OPG it 5 RANKLE A, ESHEMH T RANKL 5
R RIR4 A £ RANK 4> FROES 4, D\ T BELOGT &
Wik ESHEE, MEBSHEN b R, HIE
BRERHETTY, XBETHEEFSRTER
WY RREPSAARGMEFEEN S YIERS
BE, AXBENAABRA FEDFENIARETFE
WREE W bR 3 4 B H 40 L4 3 OPG #1 RANKL mR-
NA B Em THESEERNERISE, FREGY
EANRESERHERNRAEXR, UMM BEKTEY
HERHERIERIBEERANT @&,

MRfaA &

1. LR E

()BT . H 4 24 h 1 SPF & SD AL B (J™
RE¥BRILBIHYF L SPFESIPERMEE (T RS
Y B A WHIUE :2003A030; 2 K 31 ) K B 5 6 A
1E :2003B012) .

(LB AY KT E X 5 DELTA XK
AHHAfE RO R,

GYEEHH YIS BHHERTHES (LKA
RILH B AL % 5)7);5420-1INAPCO — & fL Bk 1E R
1% 3% %8 (Precision Scientific £ H ) ; XD-101 HIEHE R
M (LR 6 % FR /A A]) 5 9600Gen Amp PCR
System(PE /A ] £ ) ; DYY-5 B fa FE R it e 3k A (dt
HA—AU2%) ) SCR-20BA B iR BREEE.LHL(B
MARE BA);RAKXBRERERE(LEKREER
JTEM) ) AE240 B8 TR (M- AL AR L
WA ) ;752 AN B T (LM =47
X&) ); HZS-H K ik 288 (M /RERB B FHEA
FRABAF); — K% B 3 551 (25 cm® Flask)
(Coming Costar 2 7] X H );6.24.48.96 fL & 3 &
(Coming Costar A 7] EH),

(4) EE K : DMEM (H) 3% £ % (Gibco A 7l );
JBE 188, B BB 1, Triton-X 100, EB(Sigma A 7)) %
B MRN8 (Gibco A ) A ME (MU EFADY
TEMBARAR) IR (FHT 4 %); DMSO
(Amresco /> 7] ) , Access RT-PCR i #| & ( Promega 7
7);100bp DNA Ladder,6 x F R Mk (e EEY T
2/ H)) ; DEPC(Fluka 73 &) ) , Tris (Augus 43+ 3%) , &
A 394 B 7= 4 4 X

)5t LR 1, A I ME AL EE
BHEARLFE Ko

F1 RI-PCR F R KIS HFF

FECY
Gene Primers B
K bp
OPG  Sense 5’ -TCCTGGCACCTACCTAAAACAGCA-3’ 578
Antisense 5’ -CTACACTCTCTGCATTCACTTTGG-3’
RANKL Sense 5’-CCATCGGGTTCCCATAAAGTCAGT-3’ 407
Antisense 5’ -AAAGCCCCAAAGTACGTCGCATCT-3’
(B-actin Sense 5’ AACCCTAAGGCCAACAGTGAAAAG 3’ 240
Antisense  S"TCATGAGGTAGTCTGTGAGGT3’
2. ER I

(KB E BB 5 RS P S
R, 75%WRER ¥ EE 5 min, NB _EZBRTFF R BK,
BTN THE,.BET 1640 8+, 0B BHKAR,
BHEME ZNEER, FH0.25% BEEABBHE L 15
~20 min, FFF 0.2% 1 B4 5 JE 8§ 1 0. 1% /) % B9 i AR
BMAHEABT 50 ml B.LED,B37CHEBARRE
R, ot W E A, F co, HREFMEF,
LR EHEED AP RENE - RRBHAREE.

Q)HBZ R FEEL KL DMSO B, B
SERBHBIHEAMARSG MFREY, B84
ERORE FALEELEEBACELENEH, &
HEFROAYLEE AR FIWT; OIEFH X
HEE R QB A DMSO 0.05% ;@ ~ ®0s-
thol 107,10%,10° mol/L, #5425 48h, k7 dHi K
B, EREH 3K,

(3)/r B4 MR B RNA IR B X & B # mRNA
RBAR S g, LRI B RNA BT5 5L, 8
B mRNA #i0 75% 2. BE-70°C PR A7, F 752 % 45b
436 IE T 2607280 Xt RNA BEALHOMREI & RR &
KE,

(4)RT-PCR R Li: A LB LB MW EMEEME
BHAEAFARERE TR ALRRANBDRE
T AN LAHR B & 4 R A R SRBE  HR
WA & AR A R R B0 B W R R 2 B 34T
MERATH ARBE LERETTHEEmE R
EZRH LR &M, B-actin KN &4 FREZHE,

ORT-PCR KL H & % : W. Promega 24 A i 7 &
(A3500) {EFM, BRI R E N 25 plo

QRT-PCR [T 5j %k 4 : R B £k 4 48C 331 % 3¢ 45
min, 94 C 25 # 2 min; 94°C 25 # 30 sec,60C iR K 1
min,68 CIEf# 2 min,30 MER, 85— MEH 68C
FE{H 7 min,

@ s VESEE B Ik M & 04 MR R KA 9
BUBARFFHY RT-PCR /%), B 4°C, \ & EP FH K


http://www.cqvip.com

o R A 2004 4F 10 H S 10 885 4§ Chin J Osteaporos, November. 2004 Vol 10, No.4 417

Jt PCR 740, M 2 FF (B8 Marker) . ERESR
L A H M EE OPG 1 RANKL %) 4
pl, 42 B-actin /=4 2 pl, EREGR PR 2 iR 55
Tk 4 1 129 BEBE W EEE 0.5 x TBE, pH #1247 8.5,60V
BRI 1.5 h, e BEHM WK M, RH
Ultra-Violet Products Lid. % ( Cambridge UK)fY Biol-
maging Systems Labworks( Version 4.0 ) i {4 %1 3¢ [ 55 i
B H Yk Ay B REAT R W BE A, HI R
BERAME VA (V= FE BB < Fdrmi); it
B Vore/ Viang J6 5 BEBLAE 1Y H 2 (Ratio) 5 7 5 &b
B H B9 3H A E R EE Ry {f: OPG Ry = Vopg/
Viactin» RANKL Rv = Vyankr/ Vi setin

@Re-PCR P4l - - 9 % 1E H (¥ 25 5 1) RT-PCR
P8 B IE B e, B L E B OPG Al RANKL i) RT-PCR
Y- b T TREARRS A RAR
(0 Fy 8 ) W0 e

(5)Ge 2 ik W Fr S Ul B AT AL 4T &R
S, i F SPSS11.0 ¥ 4 , RT-PCR 45 531 55 H 4 0

B 1 38248 1 OPG fl RANKL mRNA 3k

{8 W0 A, 40 ) 5 R 0% B4R AL BE R One-Way
ANOVA &, 40182 SpsS 11.0,

g R

1. R 40 LAY 4 mRNA B e RS 6 00 R R % e

$5 TR0 40 Y B mRINA , 28 H 752 b4 608
&t A260/A280 M 5E , B A A9 HE 5 09 mRNA {85 27
1.78 ~2.0 Z [, #RELE RNA 1 pg, 2 FREAE HE BN
06 B P T A BB R G L FE RSN R A A

2. WE 4 OPG B RANKL i /¢

RT-PCR 7= %) IE ] W) 7 55 5 1A B A
OPG Fl RANKL eDNA & 2E A< 14T, 68 A 30 RT-
PCR 7= #1#  A Bl OPG #1 RANKL (] ¢DNA .

3. g KT E X E 41 i OPG B RANKL #) mR-
NA &35 19 3 )

R AL RT-PCR 7™ 890 B 1 M 86 B ol 0 455 S8 0L
P 1.2,PCR ™4 RV 1 Vope/ Va8 BHE L
i W% 2.3,

OPG
RANKL

A -actin
300bp

B2 %H7dOPCH RANKL mRNA #ik

T : Mark & 100 bp ) DNA Ladder, 1 725 (1 5F BL41,2 b O 41,345 40 910 R 40 e W7 08t 10,10, 107 mol/L.

F2 LA BAENEGERAE Ry H(n=5,7+s)

i ] 5 E Control DMS0 OST107 mol/ L OST10% mol /L OST10* mol/ L.
48 h OPG 3.070+0.23 3,194 = 041 3.748+0.33" " 3,709+ 0.45" 3.954=0.36""
RANKL 0,924 +£0.32 0.920 019 0.890 + 0.4] 0.909 £0.29 0.892+0.27
Td OPG 5.978 +£0.56 6.060 +0.91 8.769 = 0.66" B.755+0.89" " 9.582+1.55""
RANKL 2.590 £ 0.33 2.612 = 0.64 2.492 + 0.38 2.390 +0.31 2,291 +0,29°
- SR conrol £ HE" P<0.05;° " P<0.01
& 3 3.:55 48 h :Fﬂ 7d ﬁ'gﬂ. \;Um/‘J[‘ANHLﬁﬁgﬁlﬁ{ﬁrm ttfﬁ{n = 5,; - 4 .i')
i Cont DMS0O Ost L Ost M Ost H
Vore! ¥y 48h 3.32+0.28 3.47:0.29 4,21 +0.52 4.08 £0,49 4.43:0.217 "
Voro Vaanxe 7 d 2.3120.18 2.32+0.15 31.52+0.43"° 3.66+0.17"" 4.18£0.61" "

T SEIRTEAY control HLHHE" P <0.05;° " P <0.01


http://www.cqvip.com

418 hEGHERBEE 20044F 11 A% 10558 4§ Chin J Osteoporos, November. 2004 Vol 10,No.4

48 hours O RVOPG
5 ~—M RVRANKL
=
= 3 I
4 p
3
2
1 T x T T T
V]
Cont DMSO OstL Osti Ostl

7 days 0 RVOPG
** B RYRANKL
10 2k £ T
T L T
8
6 LI T
4
" *
41 L':
V]
Cont DMSC OstL Osti Ostil

B3 H%3% 48 h OST ¥ & #40 f OPG #1 RANKL X H mRNA ik00 M4 33 7 d 8 OST 0 R B 41 OPG 1 RANKL 2 mRNA Rkl

EW(RV). 5 conrol AHE" P<0.05," " P <0.01

48 hoursVOPG/VRANKL

T
37% N

. |

Control DMSO OstL Ostl Ostl

Bs5 KHFEBhEETAR VooV EEERMEM A, 5 con-

wol A" P<0.05,°° P<0.01

ME23TR, FAEFRXT AR 48 h,
OPG RANKL % B-actin #) mRNA # & A & ik, Xt
ZHXB4,0ST #3538 T OPG mRNA B RiA (P <
0.05),18% RANKLMREXLEEF W, LA 3;
OPG/RANKL WHAE X, WE 5; 43 5% 7 d if OPG
1 RANKLmRNA #)3 i5#8 A 3 i, OST #£ A &) ik B
L #RIMIBT OPG B9F%iL (P <0.01),0ST £ 10”° mol/
L¥KERMH T RANKL 1R (P <0.05) LA 4,
OPG/RANKL H{H¥ K, WA 6,

W

EWRR T HEREZHEREMEERERE
PEVEN, A2 FERHWEFRERNNWE DE
BB AR B TRIEERR TEE . &
REMZAERTREREGEE REASRAR
WAKHEERE, HILLER G R e K A9 8
IR L ERBERERRADN EHE RO HX—MH

HH(RV ) 5 contol LB " P <0.05," " P<0.01

7 days VOPG/VRANKL
4.8 P
= -
3.6 1 —
2.4 == F-T— —
1.2 -
0.0
Control DMSO OstL Ost OstH

e H%7dRBHAR Voro/ Ve B EERIEM KA. 5 con-
trol B P <0.05,7 " P <0.01

B 1L RIELPHERT ZAATMEZRS
B BREEE R REER R #¥E hARE
AIE BBFFE S & B K 7 R 0 1 i) B R,
OST B M 1% 22 50 X U B B Wi B ARl A AL 3
#rER DPD (urinary deoxypyridinoline)[“] , . BE B X
BEASE A BEA X REN S,
EERBE SR P TR0 RBETHE
SR H, BRCSERALZHEENRERERR
FHNFEHESE A K Dy[1,25(0H),D ] MR B H WK
RFBIR K (PTH) (T 7 I8 K (PGE,) Ly 4,1, 0 F A
A EE AR ARV AR, EX
BRTIEAATREARIERETAR, AT
15 & (osteoprotegerin, OPG) Fl #% H 7 «B 32 th ¥ 1%
(N F B2 & ( RANKL, Receptor Activatornuclear Factor
Kappa B Ligand) %, % 40 ML 69 5346 HURZAS RAN-
KL F18% B 40 B2 i 40 M IR % 16 £ RANK & & 2 #%
X, T RANKL R B EHRMEETHRD B,


http://www.cqvip.com

PEARKREE 2004411 AF 1085 48  Chin J Osteop

, November.2004 Vol 10, No.4 419

A it B 4 B0 43 3% i OPG oI LA RANKL %55 M il
4R T RANK 5 RANKL 454,58 # oC
SMMe AT REfE . e, B E 4 &KL OPG A
RANKL &9 Ho T B R 1 i B AR B iy e R R Y,
Asami 2 E L H/NR K MG RANKL R H
i, OPG #35 T &, OPG #l RANKL F EH &
SRR B BT AR B A0 30, W B T M RE K
Yo T X AR AR R T I o

fMAM s EWEREMERFHAN, HEER
ERERRG BB XBH ST ARME
B, REAMRARERERITRIERTREY
e B 4 T B P L R AR, B U X
OPG 1 RANKL § mRNA 223k B8 W9 , Wi M 122 £ JE
LI v SRRk SR = A § (EE):0E T8

BIATHAR K BAEMEG X B -F 4H R 48 h,
Bl UMK RERNFCH ZS, S A BA,
OST 14 OPG mRNA K% ik (P <0.05),{H*} RAN-
KL #RATLE EEW,H OPG/RANKL H{HC £
EHESAMBAT R, IHRFARCZEHB B
H#1ER ;7 d B OPG ) RANKL ik #8431, 0ST L
¥ OPG K& L (P <0.01), OST 7E 107 mol/L F #
RANKL #3235 (P < 0.05), Wi 7E OST B B 107,
10° mol/L M B X RANKL R R ZHBHE, &
¥ B OST #R {8 OPG/RANKL HU{B 3825 1 Xt B 4 384
K, B T RE 5K T R o7 RE il 8E B 40 B i 40 1k LR
BIfER, OC M4 B A, TG W 55, I\ i 0 3 B &
o AXBHPH OPC REBTHIBEAKR, UK
RANKL XA HFETUWBHEH LS E#, vk 5L
Bt fa] & A 3%, OPG # RANKL #FA X Bl X &
¥,

SEHRREXFARPEROSTAIUEE LH
KRB P OPC 2 H K Kk, I i 8B R
RANKL #3355 , 32 5 OPG/RANKL K Lt 3, 4K 1 34 3
ME OC WAL AN TS, B 5 R WK, # — B iE 5K
KEMH#EaREREKER. EXENTHE
I AE fE S, HABFFR R A RT-PCR X JL
METEERKTITHRNY, ZETHH4A+E#HE

F mRNA RSB DT FEKFHEE LS
METFEARTRHREENE R TE-SHR

$ F X W

| KEFH. M. RRFHFRS QA . PHH,1997,28:588.

2 FHM,R%,EWH.F . ERTIFIR 5B /RERT LM
KRERBOES . S EHEEH,1997;18:286-288.

3 Terence JW. Changing perceptions in osteoporosis. British Medicine Jour-
nal,, 2001 ,49 :256-260.

4 Simonet WS, Lacey DL, Dunstan CR, et al. Osteoproterin: a novel se-
creted protein involved in the regulation of bone density. Cell, 1997,87
(2):309-319.

5 Hsu H, Lacey DL, Dunstan CR, et al. Tumor necrosis factor receptor
family member RANKL mediates osteoclast differentiation and activation
induced by osteoprotegerin ligand. Pro Natl Acad Sci USA, 1999, 96:
3540-3545.

6 Aubin JE, Bonnelye E, Osteoprotegerin and its Ligand: A new paradigm
for regulation of osteoclastogenesis and bone resorption. Osteoporosis in-
ternational , 2000, 11 :905-913.

7 Lacey DL, Timms E, Tan HL, et al. Osteoprotegerin ligand is a cytokine
that regulates osteoclast differentiation and activation. Cell.1998,93(2):
165-176.

8 Nakagawa N, Kinosaki M, Yamaguchi K, et al. RANK is the essential
signaling receptor for osteoclast differentiation factor in osteoclastogenesis.
Biochem Biophys Res Commun,1998, 253(2) :395-400.

9 EREIL BAKEMESEAKMAMEFER . L. EEH
FHEAR d R4 ,2001:62.

10 L QN, Liang NC, WU T,et al. Effects of total coumarins of Fructus
Cnidii on ovariectomized rats. Acta phamacologica Sinica, 1994, 15:
528-532.

11 Li Xiaoxia, Hara Ichie, Matsumiya Teruhiko. Effects of Osthole on
postmenopausal osteoporosis using ovariectomized rats ; comparison to the
effects of estradiol. Biological & Pharmaceutical Bulletin,2002,25(6) :
738-742.

12 FEGH . KR TFRN LRI NERUNE WS E R FK
. B2 ,1996,31(5) :327-332.

13 Thomas GJ, Baker SUK, Eisman JA, et al. Changing RANKL/OPG
mRNA expression in differentiating murine primary ostecblasts. ] En-
docrinol 2001, 170 :451-460.

14 Asami T, Inada M, Mizunuma H, et al. Expression of osteoblast differ-
entiation factor ( ODF/RANKL/OPGL)in trabecular bone and bone mar-
row B-Lymphocytes in OVX mice. ] Bone Miner Res, 1999, 14(Suppl
1):1079.

(W% H #1 : 2004-05-10)

(L5 431 70)
2001, 7:275-290.

16 Gordeland JE, Syversen U, Bakkel, et al. 2001 a, J Cell Biochem, in
press.

17 Steppan CM, Crawford DT, chidsey-Frink KL, et al. Leptin is a potent
stimulator of bone growth in ob/ob mice. Regul Pept, 2000, 92: 73-
78.

18 Jan O. Gordeladze, Janne ER, et al. Pharmacological interference with
transcriptional control of osteoblasts: A possible role for leptin and fatty
acids in maintaining bone strength and bone lean mass. Curr Pham
Des, 2001,7:275-290.

19  Manolagas SC. The role of IL-6 type cytokines and their receptor in
bone. Ann N Y Acad Sci, 1998,840: 194-204.

(4 H #9:2003-11-05)


http://www.cqvip.com

