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Abstract. Objective To evaluate the effects of icariin and its major metabolite Icariside | on the protein expression of ALP and
BGP and the mRNA expression of ALP, BGP, Osterix and Runx-2 during osteogenic differentiation in rat bone marrow stromal cells
(rBMSCs). Methods By using the adherencemethod , BMSCs were cultured. Icariin and Icariside [ were supplemented into the
culture at 1 x 10 ~* mol/L, respectively. The experiment groups were blank control, positive control, Icariin and Icariside I groups.
ELISA was performed to examine the protein expression of ALP and BGP on the 6™, 9™, and 12th day. The expressions of ALP,
BGP, Osterix and Runx-2 genes were detected using RT Real-Time PCR. Results Compared with that of the blank control
group, Icariin and Icariside | significantly improved ALP activity and ALP and BGP amount ( P <0.01), and enhanced the gene
expressions of ALP, BGP, Osterix and Runx-2 (P <0.01). Compared with the Icariin group, Icariside I had significantly stronger
effect on the gene expressions of ALP and BGP protein { P <0.01), but there were no significant differences between the groups for
Osterix and Runx-2 gene expressions. Conclusion 1) Icariside could promote the osteogenic differentiation of tBMSCs greater
than Icariin, and is the main active anti-osteoporosis ingredient of the herb epimedii; 2) The function of the herb epimedii in
strengthening bone of is associated with the increased production of ALP and BGP, and the upregulation of the mRNA expression of
ALP, BGP, Osterix and Runx-2.

Key words: TCM; Icariside I; Icariin; Osteogenic differentiation

EL0H: ITHAAMFELSEFURTIA (201602510) ; T THEAKRFTERLEL RN AERFA TR ELALREFRESLTE
(ZYZX1507)
* FIRVEE . FELH , Email ; zhenghx2002@ 126. com



1012 HEFFEBARE 201748 HE 23 %% 88  Chin ] Osteoporos, August 2017,Vol 23, No. 8

& [ B ¥4 AE (osteoporosis, OP) L& & W b . &
R G5 4 1R AL R RRAE , B B O RE MRS I LA B 5
FEABIW —M2E5EETHRER. LEHAMK
(osteoblast, OB ) f 3§ 78 41 il | 43 1k 72 B B 1K =2 & A%
BRBEMMEERRE, KB OP AT FE LI
OGN EHEEEED BREENFLYERNTH
), BARXT OP A —Er &, BHEER B R KK
BEABKBNZEEEA, PEAR, BBE, T8
AR R TEEN, EREHR, BREKKET RS
BAMERE S, PEERAMZEIEHDPESG
STIRAMEOP P B, BEE AT ERIKIGT &
FHMERERFREGHEATL,

BR¥E.F.H.BR. BT e, BRAFEHHE,
BRBEBR ., EFEEF(ICA) NREFETFERHE
B4, AR SCER R B LB A B B A (R B AL R
B E s EEHRTRER ICA 2
O AR #EAR A, 2 17 T8 41 B 5y e & 7= 2 AR
PR EENRE [(lcariside [ ) , B EENXRF 1
(Icariside 11 ) .7 FEZE & (lcaritin) 55, £ 'H T4 .
MIRASHA T M RERR, B 5 HAH>~ Yk
HTHAF, BAEME ICA EENNEYH HE
BAED) , Tcariside [ £ ICA AR =4, 7
X0 R B AMERE OB 431k 77 T A9 55 3 ifF 0 oK I
H, AL ARXREFER T4MIERTFRINE,
RS 55 @ K OBLE 7 1 s e i B b, im A ICA
Icariside [ , W B AF 3T ICA R E FE RGP =Y
Icariside [ X} rBMSCs BB 4L B2 H

1 #RFAX

1.1 ##
L1.1 A 5245

i : DMEM/F12 3% 3% & ( Gibco, USA) ; H i
BRBR &N R R AL P IR 1M AR (ASAP) (3 SR # ZH
HE WP (DMSO) ¥ H Sigma 2% Al ; F 47 HE fig 4 1
H(EMNREAEY TRAEMRAA]) ; MEM-o 411835
# ¥ ( GIBCO 12571-063 ), RNA £ B ik # &

( QTAGEN74316 ) , ¢cDNA & % # i 7 & ( BIO-

RAD170-8890) . B8 & %% B2 B8 ALP # & K /M &
(AE91640Ra, #£5:201512) ; B 5 & BGP & il il
K& (AE90937Ra, #t 5:201512); I RI R EH
ELISA ] £ & 7 & ( AE90739Ra, 201512 );
RNAisoReagent . [ ¥ 5% if 77 & . TaqgDNA R & B8 .
EasyDilution # B W B TaAaRa A &), 5| ¥ &1
TaAaRa 22 R 3HA Mo

25 ICA T T o (B 25 & 4 W i o ke 8 B, it
+:110737-200415 ; Icariside T ¥ T - ¥ @l K B2 25 #
BAERAE,#5:121020, AFEHKRT 98% .
L2 fys

& b Bk 4 M 5% 55 48 ( THERMO FORMA
3110) B#H#F% (BIO-TECK Synergy H1) BB ALY
( BIO-RAD, AIK9585) Wi &l ¢ ( BIO-RAD, Mini-
PROTEANTMTGX ), 3%t 5 & PCR {¥ ( Stratagene
Mx3000P, #8 [ 2 £ 48 ) ; H B & BR 43 #7{L (DU640,
ZENRE); KR S&EE LI (MR1822, ik H
Jouan SA)

1.2 Hi
1.2.1 BB 38 5T 40 MO 8 9% K o 4

KB BB IR FE M T 40 (BMSCs (g BT M FF Ak
BIRATR ), R A BRE H B 3% 347 K BE
Fo T4 M AR AR

TRAHH O EREKFEF W . DMEM + 10
mL/dL 54 & (& 100 U/mL & HEER) ; QMM
AW BB . K15 S W : DMEM + 10 mL/dL fi§
£MmEF(E 100 U/mL F 58 EXK) +0. 1mol/L #i1 2
KA +50 pg/mL 44 FE C + 10 mmol/LB-H i B 2
., QICA 4. FHEW + ICAL x 10 *mol/L; @
Icariside T 40 . BERE 3% 3 + lcariside I 1 x 10 "*mol/
L,

1.2.2  GHEBERREE (ALP) 76 MU &

THAEEEFEFRE 6.9.12 XM E ALP 3§
M ER BT S FRIRLPBS Uk 2 IR, BALIMA
ZhRAMERB A 0.3 mLiRS),37 C/AKE 15 min,
A 0.9 mL B4, B 6 RAEEIEEET Bl
FE 507 nm AEEHEE D(NE, Z HEAZE, &0 B x
HERHEAR DOVE, RIEAXBRE N &K AN,
1.2.3 F{5E(BGP) HBHNE

BMEBEHEFEFREE3 dHBRE 1R, BREEN
BH oL HEEFRW, T -20 CHRA, TRE®HES
BEFE 6.9.12 X, R HA] ELISA B £l BGP 1) 43 3
B, pg/fLEmR.

1.2.4 RT-RealTime PCR 431

ZiY T 48 h, R EX 40 g RNA, St =2 & PCR
A 22 H (ALP BGP  Osterix 1 Runx -2) FEik
g,

BRI 5| ¥ ¥3 % 46 TaKaRa ( K% ) 2 7 R 4
GeneBank T R T K F S RIFHE R (R 1), B
RNA H3RBUR A Trizol — 2B 317, AR EH
ALK W TR Y6 B . 8 ] PrimeScript® RT reagent
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Kit with gDNA Eraser i{ 7| & #E 47 i % %, # H
SYBR® Premix Ex Tag™II ( Tli RNaseH Plus), ROX
plus i 7 &, B Stratagene Mx3000p 2% & % & PCR
SGHEFTREM, B FE R PCR I KR R &

TSR BIRE. AR A AT R IRE
RNA %% R15F| 8 cDNA fERRER , 2F LB
JG 247 PCR B iR &, 2NSKIE, K
5 B 893 B A AR X SRR K

% 1 RT-Real Time PCR FF 3| #1575
Table 1 Primer sequences for RT-Real Time PCR

LE HHEZK GenBank £ 5 B (573") FEYRAD
F: GGCCCCTAACATTCCTTTGGA
ALP NM_053650 R: GGGTTCACTCATGGAGGGTG 160bp
F: GCCTTCAAGGTTGTAGCCCT
Runx2 NM_001278483 R: TGAAACTCTTGCCTCGTCCG 178bp
K8 ) F: GCCAGTAATCTTCGTGCCAG
Rattus norvegicus Osterix NM_001037632 R: TAGTGAGCTTCTTCCTGGGGA 7bp
F: TCAACAATGGACTTGGAGCCC
BGP NM_013414 R: GCAACACATGCCCTAAACGG 161bp
, F. CGCGAGTACAACCTTCTTGC
B-actin NM_031144 R: CGTCATCCATGGCGAACTGG 70bp
1.3 SHilxF4aE 140
120 -L 2 AAYY
MELEBHLL x + s Fom, R SPSS16. 0 B4 R Y —
El = v) -
BB, BEEFEMT,P<0.05 RERAR g% L____' A =0 %igﬁm
H2EE L ,P<0.01 AXEFRERFEITFEE L, goeor = aE P
2 4 = LES ¢/¢: 31
2 %R “EG B
6F 9% NE
2.1 Xt ALP 3E A2
s Bl BEMESEARREELHE ALP & HEXT L
Kl & 455 6.9.12 K ALP s # R & &, T, AR
n =

BEERFARMERK TN, EF 12 XREATH
W, ZRWE L i,
2.2 3t BGP &R

BGP 433 8 P 5 35 35 B IR (9 SE KT 38 . 4
)”'J%'éﬂ?‘f.% 6.9.12 X BGP /i & , 75 12 KA E

EEE ., ZRME 2 iR
2.3 ICA 45 Icariside I Xf rBMSCs ‘& [ 4+ b oL 72
ALP BGP ,Osterix RUNX2 H[HF KR F

ALP BGP Osterix .Runx2 HIIEF LR R L —
PR, XASIYHERER. SEEKY EH
W ES" R R MBORE R, SAHHME ALP,
BGP . Osterix RUNX2 Z R £k & R ILFE 2,

3 i

3.1 BMSCs BB bt 72 i e 8 R B A4l
M A ¥

B8R 75 R T 41 M8 (BMSCs) R—F ZRER 7T
BT 4R, fE— 5E 24 F W1 LA BLE RIE BV
S, M ABREERAFFENERHE T
Runx-2 . Osterix £ £ 5, BMSCs [ Bt EE

A ESAMBALE, P00 SHERLEAK
B,V P<0.01;5 ICA A% ,44 P <0.01

Sax st B s, B ICA A% 9 R5b, £ 4 ALP EH R
SRMEEBTESAMBA(T P <0.01); 5HEEKLR
SRt E, #AERYERELER (TP <001, H
Tcariside ] #H 4§ 12 KX ALP 7§ £ 35 3| FH 8 4L W 4 B R
90% , 5 H 5 N3 ; lcariside | ZH A1 ICA 41 L2, Teariside [
445 A BEE) SR ALP T B 3R T ICA 1 (24P <
0.01) FAEFORNBEEXIEARR A, BB HEE
Ak 4 5 90% o

Fig.1 Comparison of ALP activity in the four groups at

different time after osteogenic induction
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ICA BERFETESERIETNETHELRMLSE
Yy, PRS0 M SC 86 3 0 ICA AT {2 HF rBMSCs Y iR &
P4 A o BCE 40 ALP Y R BESCE 4iRE T B
52 JE B 43 ik, DA T AR 2 R 40 B R B AR L A Ak R
Ak, LA B 400 460 T B 408 Y B 5 O 3 TR S ICA T
Mg EER BB LEASEF ol (Cbhal),
BMP-2 BMP-4 mRNA I Runx2 (3% ik i 8 3 5L &
R . WA, ICA XHARST 25 ¥ 3 B Bk ik 5
BUMRBHE R THME R+ LEREER RIPIE
A ,mTf6 5 1CA ¥ 1% Wnt/B-catenin ER=R N ]
%1, EMEAEFENEREMFTHNES .

REEFUOBRERAN, FENT ICALH
BHEESBEFELMRB Y, W lcariside [ |
Icariside II . icaritin %, T ICA 4 4 ¥l B F &
U AR R AR R S, Bami & AT
Icariside Il X &40 5% 32 tBMSCs B ML B 52 m ,
% PR leariside I £ #£ BMSCs BB EES T
ICA, Icariside [ th 2 ICA &N FEMR B =P =
— ,FEXTHT OP {3 OB 434k 5 T A4 52 3o BF 53 ok L 4R
W, EASLE B lcariside [ #i8 F B AL 1E ¥ 3
5 ICA {EHE 1T A,

AL/

PES 524 -tha -gle
BEERFI -H -glc
B¥BREIN -tha -H
BEER H -H

B3 RrETRERESTY

Fig.3 metabolic pathways and metabolites of icariin

3.4 ICA Ml Icariside I St T E R BHEUHBEY
ALP . BGP & 5 By &2 W

S & B, ICA Al Icariside 1 ¥ BE {2 1 BMSCs
BB, BEERITEH BR_E ALP &4, #m
BGP sy, HEEE B IR RIME KM, SIE
WP AE LL g, B ICA 426 9 K4, £ 4 ALP 1935
HEEEHNEERTZAXNEA (P <0.01);
Icariside I £ F1 ICA £ Lk #F, Icariside 1 #2H & B [A]
B ALP JE ¥ & BGP W B 58 T ICA 4 (P <
0.01),
3.5 ICA # Icariside I X} ALP. BGP, Osterix #l
Runx-2 K 35 1 & 1

S & IR, ICA il leariside T £)7] 58 ZUAR o BB
#4346 F ALP BGP, | 8 1 b 55 5% 09 BB 40 B
Runx-2, }- 7] #f — 2598 95 H T i 2 B Osterix A% %

Rik e OB ¥5E frfh . 52 BXF A L #,ICA
0 Icariside 1 40 & FRYEF LR 4 ALP BGP , Osterix
Runx-2 #HRZH BEHE P <0.01,EIK T FHE
ALV 4 H P <0.01;Icariside T 46 ALP .BGP # H
KEEEEFHTICA4H P<0.01, ICA 4 . Icariside
I £ Osterix \Runx-2 ZHEREMHL , TR EHER,

HERFH ICAENBEENFELARMS, &
RIS , ALY Leariside [ L B F $T OP
EH L FHEERE TRERAAY ICA, RETER
B, PR, B RA R WREEM,H
YERIHL# 5 H 6 9% {2 #F ALP . BGP, Osterix, Runx-2
HELEAREIE L, 7 ICATHELTHORER
B HEATHB R B FE M, lcariside [ §
ICA Wi, FEEFHITETHE 3 A2, XWRER
EHERNFERRE, BEAINELT R -2
R,
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