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Effect of Erigeron Breviscapus on the Expression of OPG/RANKL/RANK in Osteoblasts and Pre-
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ABSTRACT Objective To study the effect of Erigeron Breviscapus (EB) at different concentra-
tions and different intervention time points on the mRNA and protein expression of OPG/RANKL/RANK in
MG63 osteoblast-like cells and RAW264. 7 pre-osteoclast cells cultured in vitro , thus exploring roles EB
played in bone rebuilding and its mechanisms. Methods MG63 osteoblast-like cells and RAW264.7 pre-
osteoclast cells were cultured in vitro . The 3rd passage cells were divided into the control group and dif-
ferent experimental groups. Total RNA and protein were respectively isolated from cells treated with dif-
ferent concentrations of EB (0, 0.001, 0.01, 0.1, and 1. 0 mg/mL) for 48 h. Meanwhile, the protein was
extracted from 0 and 1 mg/mL EB groups at 12, 24, and 48 h respectively. Expression of OPG mRNA and
RANKL mRNA in MG63 osteoblast-like cells, and expression of RANK mRNA in RAW264.7 pre-osteo-
clast cells were detected by semi-quantitative RT-PCR. Expression of OPG protein and RANKL protein in
MG63 osteoblast-like cells, and expression of RANK protein in RAW264. 7 pre-osteoclast cells were de-
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tected by Western blot. Results
protein in MG63 osteoblast-like cells was gradually lowered (P <0.05) after 48-h intervention of EB, the
expression of RANKL mRNA and protein in MG63 osteoblast-like gradually increased (P <0.05) ; the ex-
pression of RANK mRNA in RAW264. 7 pre-osteoclast cells increased (P <0.05). But the expression of

Along with increased EB concentration, expression of OPG mRNA and

RANK mRNA was slightly lower in the 0. 1 mg/mL EB group than in the 0. 01 mg/mL EB group, and the
expression of RANK protein in RAW264.7 pre-osteoclast cells gradually increased (P <0.05). After
treatment with 1 mg/mL EB for 12, 24, 48 h, the expression of OPG protein in MG63 osteoblast-like cells
gradually decreased as time went by (P <0.05), and the expression of RANKL protein in MG63 osteo-
blast-like and RANK protein in RAW264. 7 pre-osteoclast cells gradually increased (P <0.05). The ex-
pression of RANKL protein in RAW264. 7 pre-osteoclast cells increased as time went by (P <0.05). Con-
clusion EB could inhibit the expression of OPG in osteoblasts in a dose- and time-dependent manner,
promote the expression of RANKL in osteoblasts and the secretion of RANK in pre-osteoclast, indicating
EB might play roles in promoting bone resorption.

KEYWORDS Erigeron Breviscapus ;osteoblast; pre-osteoclast; osteoprotegerin;receptor activated
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LR IE 1 E (osteoprotegerin, OPG) Fl#Z K
kB Z ARG LA F K (receptor activated nuclear
factor kappa B ligand, RANKL ) Y75 7 J& I 1 7
i rh BH A ZR IR A% F kB 241G 1L H - (recep-
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1 ISR AE RE A H AR MGB3 (£
REFERAE 0, ATCC 5 CRL-1427) , /N R B 4% 4
il RAW264. 7 ZH bk ( 36 E 5 =Y A7 i, ATCC
2 TIB-710)

2 Y KT AR R (O S B SR
8.7 mg RINERRAS 40.0 mg, = WA A Y E 2
WESE Air A2 7, #1645 : 20060502 )., Wifi 5 il DMEM % 33
FEFR B4 WL i )% 0. 001.0.01.0. 1.1 mg/mL [y
T B2 I b s O3 2 45 o

3 I KALEE  JCEY4L DMEM 15 % 3;0. 25%
JEERG-EDTA  FLIRINER ; FEAK R — £ 15 (DEPC ) ; 4 H 3
THZMEER (MTT) F1 TRAP 4e a7 & (3518 Sigma 2
i) ; TRIzol G4 1L (FBS, 3% [ Gibico 24 7) ;30
Bkl N & (£ B Invitrogen A Fl) ; Taq fif (K%
Takara 28#]) ;519 (A T G AY TRARA
A)) ;BCA 1 #1050 & (32 [H Pierce A7) ; PVDF
JiE8( 3% [ Millipore /A 7)) ; OPG .RANKL F1 B-actin i
A B AT 4200 P it A 02 19 B S X Pt SR bt ( Santa
Cruz Y TRA ) o AN FR46; B & (35 For-
ma Scientific /2w ) ; & 3 KR 250 HL (32 [E Beck-
man A H] Allegra 64R) ; 28 5MA] UL 4 OB EEAL (L H
Beckman 24 H] DU800 ) ; 4> i K £ DI RE R AR (X (3£ [
Thermo Scientific /3] Varioskan Flash) ; BER 1%
J3HHX (3£ Bio-Rad /A ] Jeldoc2000) ,PCR 41
X (## [ Biometra 4\ T personal) ;Nikon 300 %I [
SRR E B (S5 E Nikon A F]) 3 L7 RKF (it
mettler toledo 2\ 7 AG245); # /A Hy wE Y (2
Branson /37 SONIFIER S- 450D ) ; £ fits 45 37 i Fl b5
FM (3£ E Corning Costar A #]) .
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Ik, MGB3 iUl RAW64. 7 4l Rt 6 FL3
RHEFRAR , 220 A RO A B AR 7 I 5 52, 4 1%
FBS BEMids 9% 2 K, & 0.25% F i H & H (BSA,
Sigma /A F]) Jifi i DMEM 535 1 K, i 0.001,0.01.,
0.1 mg/mL JT=4E 1148 h, 1 0( % 0.25%BSA Jtifl
7% DMEM) 1.0 mg/mL 112 24 48 h,

5 OPG.RANKL fI RANK mRNA %l F
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TRIzol 4%/ EUEIA 7 A SR AN &L RNA 3 L
1. 5% B REWHEE e PR 2 vl Uk %5 0 HL T A, 5881 3 AR
5 e B S A B He - 70 CAE % . 1E Bi-
ometra PCR ¥ 11X L #17 RT-PCR. PCR %45
OPG.RANKL ,RANK mRNA ik, [@l i} LA B-actin
RPN BIP AR

F1 HENGIYFI

S 514751 FBARN
(5'~3") (bp)
OPG 3 5'CGTCAAGCAGGAGTGCAATC3'
Tii# 5'"CCAGCTTGCACCACTCCAA3' 126
RANKL %5 TCGTTGGATCACAGCACATCA3'
T 5 TATGGGAACCAGATGGGATGTC3' 141
A B-actin 7 5'CCCAGCCATGTACGTTGCTA3'
Tt 5’AGGGCATACCCCTCGTAGATG3' 126
RANK  Fii#5'ACCTCCAGTCAGCAAGAAGT3'
T 5' TCACAGCCCTCAGAATCCAC3' 371
JNEL B-actin -l 5'GAAGAGCTATGAGCTGCCTG3'
i 5'CACAGAGTACTTGCGCTCAGS' 305

OPG.RANKL #1 A B-actin PCR 414 i 748 1
94 °C 5 min; 4594 C 45 s, 8k 60 °C 45 s, 4E
fiff 72 C1 min, 3£ 30 MEH, T 72 CHEAH 10 min,

RANK FiI/NE B-actin PCR 454 75 1 94 C
5 min; 4194 C 30 s, 8k 60 C 30 s, 72 C
45 s, 430 MEH, T 72 CLEMH 10 min,

PCR =¥ 1. 5% BE e b oIk , Vb 2 B e it I
LHMT R4, A BioRad-Jeldoc2000 [K14 43 #r %
GEHATOCE L . BRI AR A A & B 55 1 O
R, A E R PCR IR G (S B-
actin JLH PCR ¥ G5 BEAEN A 77 b o

7 OPG.RANKL F1 RANK % [ J5i £ ik #a: il
¥T2%4£ 0.0.001.0.01.0. 1/mL 4H7E T 7148 h 5,0,
1 mg/mL 1T 7 12 .24 .48 h J5 JEA7 400 S 4R
I, RS F b Ll e m B E. R BCATM
A R 3R 6 B & R . R Western blot
f il OPG . RANKL Fl RANK & ik,

8 Sit=Erik  SLIRE5 YA SPSS 13.0 4t
TR TR . ASLmmsr HR 3 kDL b,

BARLL x s R AL B 5 22004, A EON
PILL R HILSD-t K, P <0.05 2 A e it 2%

# =X

1 &4 MG63 4l OPG.RANKL mRNA K&
HRINA (1,8 2.3) k73846 2 50 & S AR
HPE T MGB3 41 il OPG mRNA M & H % ik,
0.001 ~1 mg/mL 4T3/t T7i48 h J5, OPG mRNA
SR 3R IR BE KT 3% A6 W B B 2P BRI (P <
0.05),1 mg/mL T2/ T #l OPG mRNA FKikHA
KA (B AA) ;11 mg/mL ATSR4ETH 12 .24 |
48 h J5,0PG H w5 x 41z T % (P <0.05) .
KT A0 2 50 i S (R AR R A MG63 41l fife RANKL
mRNA K& ik, 0.001 ~1 mg/mL 4T =46 T Wi
48 h Ji ,RANKL mRNA K # [ k0 T4 % 4 T
(P <0.05);1 mg/mL T2/ T#i 12 .24 48 h )5,
RANKL #5800 A1z = (P <0.05) .
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RANKL mRNA MEHEZE (%, x=*s)

#E  OPG/B-actin  OPG/B-actin RANKL/ RANKL /
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0 97 £22 98 +13 106 £44 92 £12
0.001 42zx16" 44 12 216 £25 103 +36 ~
0.01 30£12° 26 +14* 347 £55 543 £41°*
0.1 87" 22 +11°* 446 90 * 577 £57
1 4+5* 12+13 " 482 +103 * 703 +60 *

T XA AL, P <0.05
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FIR RO B B EH in (P <0.05) ,1 mg/mL &
WomAs W E (F 2A), fH 0.1 mg/mL 4H &
0.01 mg/mLAIZHAR; RANK & R IEREAT 3540 1k B T
A N (% 5) A A geit2# 5 L (P <0.05),
1 mg/mLITZAE T 12 24 48 h J5,RANK EH#EA
B H A G (P <0.05)

£3 1 mg/mL ITHETHANHE A MGE3 il OPG.RANKL &Kk (%, x+s)
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LD
- + - + - +
OPG/B-actin £ 103 £33 24 +11° 10219 15+10° 98 +13 12 +13°
RANKL /B-actin £ 92 £12 312 £47° 95 17 443 +68 * 95 +14 703 60 *

TE: S IR L, *P <0. 055 IESUS 435004 1.0 mg/mL 245
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F#iA, 715 0 mg/mL 445

2 AU R[] 5 RAW264. 7 4l RANK mRNA K[ 3& ik

R4 BUWEITRAL T 48 h J5 RAW264. 7 40l
RANK mRNA KFEHZEEX (%, xzs)

e (mg/mL) RANK/B-actin mRNA RANK/B-actin
0 98 +76 105 +22
0.001 401 £71° 89 +31
0.01 486 +92 " 331 44"
0.1 462 £33 " 363 £50
1 711 +52" 594 £81"
i SRR, " P <0.05

o
OPG/RANKL/RANK Z 4 % 585 a0 &

A T, OPG/RANKL/RANK Z 4t i
B B A B 22 1) 56 2 1 BB A ol T AR 2 —

IV B A DR 11 o) L, RV B 15 A0 L 140 T2 1l 434 el i
FOA £ 18] 5T 40 B 4% 0 . OPG/RANKL/RANK %
5 e (5 40 L R s S5 400 ) 5 4 A
R, 76 i B A oL TG Al B b R E A M
LT . OPG A %5 b 3 il 15 W O 15 AR 8 Ak 9
SUHAE AR IR R R A, 5 RANKL 5%
FrrEZE A RANK T i B 20 M A iS5 06 4k AT 98 55
RO OPG )z /A T A RIS 2 Fh 4 21
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£5 1 mg/mL {7 T Hiss A 4 RAW264. 7 41l RANK Bk (%, X +s)

12 h

24 h 48 h

£zt
- +

- + - +

RANK/B-actin & H 105 £27 356 +46 "

97 +18 424 +44 " 99 £21% 594 +81"

i XA LA, “ P <0.05;1E5157028 1.0 mg/mL ZHE5 R

2B, V22 200 i B ] 520 B R AR AT 4
21N el e I I AN o = A R D S o AT I e
OPG. RANKL 5 E Wi 4i it 5 7% %3 X ¥ (macro-
phage-colony stimulating factor,M-CSF) & HHiE&
R 0 A R R T e B £ R R 0 PR
M-CSF - L4 7 20 i i A= A7, RANKL D2 {2 i
Tl B 2 LA 1 AR RANKL 32 % b B il
Jo 248 B A S 0 L 3, R A AN 3 b RANKL
RANKL fy32{k RANK & —Fhi5 IR o, FEAFET
HREE VR R . 24 RANKL 5 RANK 4545 )5,
RANK i ok JH: JI5E P 308 43 0 i 83 IR B8 IR 5 52 4 AH 56
A+ ( TNF receptor associated factors, TRAFs) #f
458 NIRRT R TRAFs PR H TR e 4 4155
St B4 iA% R F - B (nuclear factor kap-
pa B, NF-kB) . 2 3L K v i fiff ( Jun N-terminal ki-
nase, JNK) .p38 & 1 . 4l Ml SMF = I8 15 (ex-
tracellular signal-regulated kinase, ERK) i 7
W AN LRI RE ™ o DRSS R, AR A 400 M
WO B 22 A )T PR I, B A A TR A A
8 P 2 o AR 2 B 40 i 3k RANKL T30 1
HANE . OPG VENIFBMH AR, 54+ 5 PR G e
M RANKL 254, il BT RANKL 5 RANK 5.
PEFE, A E T RANKL X B 40 M A2 26 VE
o fift Ho A B R PR 2k B AT

AL BB 4 M (N B R] T 4 A ) T 1Y
RANKL 503 1 1 Hil 44 200 Jfd 3 10 19 52 14 RANK &5
B, SR M-CSF 503 F 1 B 1ij 4 2 it 2 1f 1) 52
K c-Fms 456, 3 S050F T B i (4 4 i 1) BB 240 B 1)
TE B KA phe s PE AR i OPG i 41 i s L b
RANKL f Vo 18 22 0% Fdn i 18, 4
TNF-o ( 3 M-CSF JE il 1 §2 ¥ RANKL #y 3%
1) (IL-1 (Ol M-CSF JE R 55 RANKL ) %
k") TGF-B (141 OPG 724" ) | Itk 55 i i
(Parathyroid Hormone, PTH 341 RANKL 74 il
/b OPG #'%°') 1,25 - (OH), 4= % D, (34
RANKL 7' ) BB i 2 (4 RANKL 74 il
U/ OPG =422 ) MM 2R (K4 OPG =4 ) %
i Y R CE A i A R R B 40 i /) OPG

RANKL 747 M 117 52 M B B 40 e 4 T2 B o3 Ao v,
3 2R A ) A 00 O ) A N 1 0 7 O
T2 LML el i T3 RANK {55, L2 T4k
RANKL #7531 c-Jun 22 v il ( JNK ) i g8 Jk
c-Jun HIBLHE 523527 TGF-B L AE M AL &
AR 40 Bl RANK [ 3= 3K, F 2 5 58 0 8 40 i )
RANKL Fy&UgE"

B2 (AL HE 2 X R A0 85 57 B 4N i o i
B4 OPG . RANKL mRNA 253k 50 i [ P 4 32
B 2. WANG F %512 R R Rl vk B g 1,25 -
(OH) , Dy 753 K BB 200 M 8B 200 B A 8, SR
AR TN AT 35 AR L AR S R B WA
BOH R IF AT 4% 38 B A6 00 B 35 5 40 it RANKL
MRNA [k, 850 LBkE 1,25 - (OH),D, WA
FIBE N, B B 5 AR B B3 22, e T B R, RANKL
MRNA [k 1Y BH PR 5 B35 1 3% . Tanishima S
21290 Sty o B R VR AR T S0 B 6 1 RANKL (19
IR A S5 S 0 51 R 2 B B B PR R
ENEELREN, FR R BEER SEFHEK =
LB IR TR S rh 25y e R R A OPG
YA AT ) B E 40 i RANKL B 432, MO A2 3 5
TR, WA B R A A0 % I b P B
IR BT  RIB 45 , 394 K FE e B
PERLE = o (1K1 A | WA SO R oy ey N & €
PRAEAE IS, B o i e, {HB I B KRR R
W 255 R REAS o A KT SR AE X RSP G 5% i 4
i OPG.RANKL mRNA FikHsZm , i A& WAk,
WAL JE AT T 59200

S g 45 R R OR, ST 3% 46 0.001.0.01.0.1,
1.0 mg/mLPUFP25 ik BEFIZ5 245 12 24 48 h = K}
] PN, T 2 A6 2 BT[] R0 500 2 000 1 00 ) MG63 44t i
OPG mRNA FIHE [ R IK , [F] B £ B[] 01 50) £ 4t
PE{E HE MGB3 4 Jifi RANKL mRNA F17 [k,
KT S AE 0 I 10 T 4 OPG 433 114 ) it 2 0 i B
4 RANKL [ 430 T B 4N i 4 3 i) RANKL,
S SR A TE T8 B B 400 3% 1 A9 &% 7R RANK
%54, 4 RANKL 5 RANK 254 5, b 2sdat fn 1 fr
TR P A AR R 400 1 A R Ty B, DT 3 21
PR R B R IR S RS S T Ak
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H1 2 A= W) 43 A ) B 2 0F 5 e i 4t ) T =5 40 -
A3 50 RO B B4 8.7 mg, M R g 40.0
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