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Mechanism of Icariin in Inhibiting Osteoclast Differentiation
Via ERa/RANK Signal Pathway
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(1. School of Pharmacy Science, Ceniral South University, Changsha 410013, China;
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[ Abstract ] Objective; To explore the mechanism of icariin in inhibiting the osteoclast differentiation via
detecting the mRNA expression levels of estrogen receptor « (ERa) and receptor activator of NF-kB (RANK) in
osteoclast induced from RAW264.7. Method: RAW264.7 cells were induced into osteoblasts with receptor
activator of nuclear factor kB ligand ( RANKL) (50 pg-+L™"), and were identified by tartrate resistant acid
phosphatase ( TRAP) staining and bone resorption pit formation. After RAW264. 7 cells were treated with different
concentrations (1 x10 77, 1 x107°, 1 x10 " mol-L™") of icariin for 5 days and 9 days, TRAP staining, and bone
resorption pit formation analysis were conducted. After treatment for 6 days, the gene expression levels of
(MMP-9) , cathepsin-K (CK), TRAP, RANK and ER« in osteoclasts were detected by RT-PCR. ICI182780, an
estrogen receptor antagonist, was used to invalidate the regulatory effect of icariin on ERa/RANK pathway.

Result: Icariin could significantly inhibit the number of osteoclast formation and number of bone resorption pits
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(P <0.05), significantly down-regulate the gene expression levels of MMP-9, CK, TRAP and RANK in the
osteoclasts (P <0.05), and up-regulate the gene expression of ERa. ICI182780 could inhibit the icariin in up-
regulating the gene expression level of ERa and down-regulating the gene expression level of RANK. Conclusion :

Icariin could inhibit osteoclast differentiation and bone absorption function, which may be achieved via increasing

ERa mRNA expression and decreasing RANK mRNA expression.
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Table 1 Primer sequences of RT-PCR and annealing temperature

R RkR
(53
FEH R ( ) B/bp  FE/C
MMP-9 i TGCCGTCCTTATCGTAGTCAG 302 57

N TGTCATCCAGTTTGGTGTCG

CK % CATAGCCCACCACCAACACT 305 57
T GACCACTGCCTTCCAATACG

TRAP I GACCACCTTGGCAATGTCTCTG 262 57
T GGCTGAGGAAGTCTCTGAGTTG

ERa ¥ TGCCCACTTCGTAACACTTG 311 55
T TCCCGCCTTCTACAGGTCTA

RANK | GGCTGACATACACCACGATG 305 55
T CTACACAGGCAGTGGGAACA

B-actin | GTCCCTCACCCTCCCAAAAG 298 55
T GCTGCCTCAACACCTCAACCC
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TR g o, B B S Sl SR, T R O R TR B N
L7519

Bl 1 RANKL 55 RAW264.7 TRAP & R M S W2 ( x
100)

Fig.1 RANKL induced RAW264.7 cell with TRAP staining and

morphological observation( x 100)
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107,11 x10°°,1 x10 mol-L ™'l ¥ B , IR R FEHF 0
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T SR e R A, HC A % - A B G Ak R R R
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a. RANKL iS4 ; b. MEM 2t o JRE7E1F 1 x 1075 mol - L~ ' 4

3~5[[),

B2 EFEHN RANKL FSH RAW264.7 LA B HABME
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Fig. 2
RANKL from RAW264.7(TRAP, x 100)

Effect of icariin on osteoclast differentiation induced by

F2 EFEHI RANKL F SH RAW264.7 544 05 5 AT H
BISM (x £5,n=5)
Table 2 Effect of icariin on osteoclast count differentiation induced

by RANKL from RAW264.7 (x +s,n=5)

2591 4k /mol - 1! B 240 B - 2 A
RANKL i & - 105.20 +7.08
HEW R 1x10°° 54.46 £9.48%
R 1x107° 60.83 =6.80%

1x10°° 68.80 +6.87%
1x1077 86.40 +11.26"

7.5 RANKL iS4 %" P <0.05,2 P <0.01(F 3,4 [),

*3 EBEEHEI RANKL FSH RAW264.7 S AW E RS
R E R (x+s,n=5)
Table 3 Effect of icariin on bone resorption of osteoclast induced

by RANKL from RAW264.7 (% +s,n=5)

4157 4/ mol- L~ B R W R S TR A
RANKL % 5 - 91.43 +6.95
MR 1x10°° 41.88 +6.46%
LT 1x107° 53.41 +6.02%

1x10°° 64.62 +6.62%
1x1077 70.22 +6.24%

3.3 XPECHANMIAR IR RIAR N PR 6 d
J& .5 RANKL 75 S 21 LA, M 38R AN [ ok B2 114 02
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B3 ZEFEHI RANKL F S RAW264.7 L AT & M0 B
W 47 BEa 5 T2 B B i (FH R i, = 100)

Fig.3 Effect of icariin on bone resorption of osteoclast induced by

RANKL from RAW264.7 (toluidine blue, x 100)

FRE Oy a] W I B 48 M b MMP-9, CK,
TRAP,RANK & 235 (P <0.05,P <0.01) , [d
i 2% 8 ERa BEPRIRIA (P <0.05) . UL 4,3k 4,

I 18422 52 1A BEL BT 37 ICT182780 J5 , M v 25 52 1A B
W) TCT182780 AN AN fib 35 41 1 fi: 8t 2% X ERov J X
ik EIR (P <0.05) FIHE R F A RANK J X 3R 3K 3
IVERH (P <0.05) , ifif H 5 2 1 il 2 F 25 17 % ERa JE
KRk FIRAYER (P <0.05) FlE £ 84 T I8 RANK
BRI RIBMERI(P <0.05) . WLEI 5,35,

p-actin

B4 #EHKE MMP9,CK, TRAP, ERe, RANK mRNA %% i
=
Fig. 4 mRNA expression of MMP-9, CK, TRAP, ERae, RANK

in osteoclasts

311bp

305 bp

p-actin 289 bp

a b c d e

BS5 EZXEFPETHBMAMT ERa 71 RANK mRNA Rk i) #0
Fig.5 ICI182780 on icariin to regulate ERa mRNA and RANK

mRNA expression in osteoclast
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k4 ZEEENHEHME MMPIY,CK, TRAP, ERe, RANK mRNA FIiEMEM (x+s,n=5)

Table 4 Effect of icariin on mRNA expression of MMP-9, CK, TRAP,ERa RANK in osteoclasts(x £s,n=5)

20 5 F & /mol- L~ MMP-9/B-actin CK/B-actin TRAP/B-actin ERa/B-actin RANK/B-actin
RANKL % S - 2.1891+0.146 1  1.5316+0.2206  0.9809 £0.028 7  0.9142+0.088 8 2.6427 £0.077 6
MR 1x10°° 0.616 0 £0.078 2% 0.876 4 +0.094 8" 0.791 4 £0.045 7% 1.072 7 +0.102 5" 1.632 6 +0.037 8"
TR 1x10°° 0.703 5 £0.043 9% 1.041 0+0.154 8" 0.5726+0.019 7" 1.1220+0.183 9"  1.084 7 0.108 5%

1x10°° 0.838 6 £0.132 0 1.068 1 +0.131 7" 0.746 3 £0.049 6" 0.913 3 £0.099 6 1.8311+0.110 1"
1x1077 1.0337 £0.163 3 1.097 4 +0.160 3" 0.759 6 £0.056 4" 1.029 2 +0.055 5" 1.9182+0.132 0"

&5 ICI82780 xHEFEH T A G MM ERa 1 RANK mRNA FiXM M (v £5,n=5)
Table 5 Effect of ICI182780 on icariin on regulate ERa and RANK mRNA expression in osteoclast(x +s,n=5)
#45/mol - L~ FER R A
20 51
2y ICT182780 ERa/B-actin RANK/B-actin

RANKL i 5 - - 1.1372£0.200 5 1.345 6 £0.153 3
i3 &S 1x10°° - 1.498 0 £0.218 7" 1.026 5+0.172 7"
98 2 + 1C1182780 1x10°° 1x10°° 1.447 0 £0.212 6% 0.927 5 £0.155 5%
e VRt 1x10°° - 1.197 4 £0.181 2" 1.196 9 £0.106 4"
VEEFET + 1C1182780 1x10°° 1x10°° 1.073 4 £0.228 8% 1.493 5 £0.249 9%

.5 RANKL B S P <0.05; 5 MR 259 41 L8> P <0. 05,

4 i

OC 2 B 20 21 of — By B W e 20 ™, 78 B A%
TV A7 e AR TR P VA B T A R X
2 S BUR K T R R 4 B B Y &
o WD OC (A R AR OC 135 1 3 3R T
T AN E B T B

OC 143 B HG I 4k 57 1 IR 52 vh 2 b i 2% A
AP T B9 94 T . RANK/RANKL & 45 & OC A= i,
AT A A S BN IR T 4 2 )5 R
BANAE Y BRI A . RANK & —Ff 3K 76 OC Rij A
i K OC T b T %005 J 2 1k 23 11, 2 H Aj
RANKL M — B a2, 24 RANKL 5 RANK 4%
A5, T LT R £ 415 5 i B (40 NF-«B,
MAPK FI i R I S0P 25 45 538 1 ) |, 30 1T 412 3 OC
SrAe B R AL AR IR OC gE T

ER 2 F RIVA ST 46 28 )5 B 52 0 HA 158 05 OC il L 45
z—"" HAEi &M ER £ %A ERa M ERB 2 F
M ERac FEHUE RBAR B P T IE LE . M
WO AN R 25 T A ERa IO S TR R
T L RE S T i Fak Bk 45 0C 19 434k F
M A S A E ST A B 2 O S R A
KE MM ZE/AKFEMER mRNA £k B ETF
W11 o 2 I R R R B A A R K R
FER kB FHHE 5" MM Z a7 Ml

MEM R ARy v LA X — A fk, R R
(osteoprotegerin, OPG)/RANKL/RANK R % 2 E,/
ER 38 B 1) T i 05 5 % 5l 3% 22—, M 93 nl o
ERa Ei# OPG 3k, M1 845 OPG/RANKL/RANK
2245 100 4 B 00 094 A B R R TR A3 T T
W F AR YT [FRE BR AL 25 09 LK U RANK %3k,
RYEGUE TG AAME R . I8 AMER R 5 M R 2 k%
A )5 SRR TE RANK R IARIUE? CHEN 257 A HF
R BEMER 3R 5 MEB R 2 ARG 5 T R
40 i 40 L h miRNA-503 [ % ik , miRNA-503 W] B 4%
Ml RANK [ 235, T i OC 1) 43 4k A W i

A 520 F) F RANKL & 417 5/ L RAW264. 7
AR OC Ak Y ASE T 4] 25 BRI v E 8 1T 2 5
11795 ERa/RANK 3 B R 30 i OC 19 43 1k S &
WO T o 5 SR 3 W OR [k 3 1 3 2 T P DA
0 T 4 1 T s R R A o A, T k) OC
() MMP-9 , CK 4§ JE Rl ik | 5 A BfF 53 35 (1 45 2R —
L R AR 5T 4 R 2 I 2R A 3 AT AR ik OC
() ERa mRNA 353k, B&{£ OC ) RANK mRNA ik,
ERa 1 Ry 4% 55 55, m LU 1 A1 56 RANK 76 P 1)
VEZAE 50 TRk, I8 4, 3 2F 4 1 875 RANK
(LK 635 2 75 i ERa AR WE? S BIF 5% 17 1 e
WK 52 UK BH W7 7 1C1182780 BH Wi ER« % 5 il %,
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Rl 2 5F 28 A RANK JE R Rk 52, 45 R %
B ERa g IC1182780 [HWr )5, RANK A 3R ik i & T
7, 1C1182780 FH.Mr ERer Ji7 B &k 25 410 sl Mk 384 2% P& AR

RANK 5 [ 3 3k 1E F, Ao 5 38 0 3 56 702 1 IR

RANK 5K FRILMEH] o

M bR 5 3 g3 b RTA, B F T RE R A

RANKL 55 RAW264. 7 43 L e OC, 3 B #1011 1 H

A aE i JF s ERe 33K M0OE 42 ECA) 42 FE R

RAW264.7 FI OC 4 g i RANK 3 ik, i M R ik

RANKL/RANK 55 /K, S A AL OC T2 pi 85 i Al

OC B M 1 o PR I A 592 56 I DR K - L 1) 1 5

P R A1 ERa 1R IK FEIR RANK 25 A9 1

JH J2 12 27 00 ) T 200 L 0 A 0 A B E AL

il Z —o X} T ¥ 8 1A ERa/RANK G 3 1 1

FHARS , LA R 2 1 2 75 3 0 H A A5 5 38 3 52 R

RANK %3k, A gt — 2058 .
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