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BE BN BEHAEFEEF (icariin,ICA) 15 # ¥ Z & T % # (bone mesenchymal stem cells, BM-
SCs) M AiA B AN G B, AERLL BMSCs F At By mB B FHLEKEF B, (TCF-
B,) EHAZG2(BMP2) Rk B, A7 T 694k A ik 15, h M # 1 B 76 & J % 4 (osteoporosis, OP) #
YRR, E Btk 36, 5 vk TGF-B, . BMP2 4 kb5 OP it T R B MR, HiE AL RS%
(AIP) E 845 A X FASHARARBERE T H AR BMSCs oot M T, 0458 BdhMieEoid
By ALP P B F F RO AKX, RLE L BMSCs AL A8 Hh; KA ELISA ksl F asi
it 42 TGF-B, . BMP2 69k ik, BHE (1)ICA R4 BMSCs B @4k AEH 1 x10  mol/L, ICA 107°4
AT R T A5 4709 K& A TGF-B, #o BMP2 43k 3w (2) #6428 BMSCs B B £ 4L 8k 1 49 ICA &% 340354
M TGF-B, # BMP-2 4363w, %i¢ ICA ge42it BMSCs & 44 ; £ BMSCs B &4 tid £ ¢, Lif TCF-
B, .BMP2 #) kX & TH & & F R HILit BMSCs FéaoLegE gz —,
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Experimental Study of Icariin in inducing Bone Marrow Mesenchymal Stem Cell Differentiation WU Hao,
ZHA Zhen-gang, YAQ Ping, et al Department of Orthopedics, First Affiliated Hospital, Medical College of Jinan Universi-
ty, Guangzhou (510630)

ABSTRACT Objective To research the effect of icariin (ICA) on the proliferation and differentiation of
bone mesenchymal stem cells (BMSCs) and to study its influence on the expressions of transforming growth fac-
tor-, (TGF-B, ) and bone morphogenetic protein-2 (BMP-2) in the progress of BMSCs differentiating into osteo-
blast, for providing an experimental evidence to explain the mechanism of ICA, also for exploring the feasibility of
establishing a platform upon TGF-B, and BMP-2 to screen out the medicine in preventing and treating osteoporo-
sis. Methods After the most effective concentration of ICA for promoting the differentiation of BMSCs into osteo-
blast was judged with the indices like alkaline phosphatase ( ALP), etc. , a grouped experiment was conducted
for the sake of studying the effect and mechanism of ICA in its process of inducing BMSCs differentiation into os-
teoblast through detecting expression of ALP and calcium nodes, as well as the expressions of TGF-g, and BMP-
2 with ELISA. Results The most effective concentration of the ICA on the BMSCs differentiation was judged as
1 x10 °*mol/L, ICA of that concentration showed effects in enhancing the expressions of osteoblast-indices and
increasing the secretion of TGF-B, and BMP-2. Besides, the increase of TGF-B, and BMP-2 was revealed in all
the groups, in which ICA showed its influence visibly. Conclusion ICA could promote the differentiation of BM-
SCs into osteoblast; the up-regulation of TGF-B, and BMP-2 expressions is possibly one of the action mecha-
nisms of various interventional drugs in their differentiation promoting progress.

KEYWORDS icariin; bone marrow mesenchymal stem cell; osteoporosis; osteogenic differentiation
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BB SR E

1 Y BREFAZKAR, EEAR 4R,
HE2.0~3.0kg, I REEEFYZRPOLEME
(A HIES :2008A001) ,

2 FEAYREAN ICARKBREDZILEY
%R R R L, i BF 98. 3% , #it S 120756-200812,
DMEM/F12 %} % B GIBCO A Bl = &; B 4 M 7
(FBS) AR # TBD A 5]/ f; HE A A XE Sigma
2RI Z 3 W (DMSO) 3 3£ B Sigma /) & =
/% ; Rabbit TGF-B, ,BMP-2 . ELISA X7 & % % B ADL
QBT BERRE(ALP) XA SN REREY
IR ERBRSLE SR (b ERDBE
BR-B-H I BEMR M- Vit C) A X E Sigma A =5 H
FEOHEE Sigma A7) =5 EAKZERT MILER
M=,

3 FEH REVCO-CO, #%4 (RCOOOTVBB,
LY /A 7)) ; Olympus {5 B 46 % 8 % 8 ( CK40-
F200, b AL 24X 2% A ) ; BIO-RAD B4R (680, 1%
K # B S7 28 M) ) s MILLIPORE & 7K {X (QGARDOORI
B, AMab) KK B (520, b T BR o BE T 28
W) s REKFBLOHL(CK-150, % H Sigma A ) ) ; MBk
TR (L-110, Rk £ LR U ARA ) 4EHE
REDBEHESE (LK-M, LA EE NS ) s — RS LS 5
#%(0.22 pL,f=H Sartorious) ,

4 Fik

4.1 BMSCs B XHALBHK
By B4 RABRERNZKALSSERERSKE
REFE,75% 452 48 10 min, F P 75% W% 3% BLE
HERARM ETR, SXEF D, TEZET B a0
MR RepE REMBHS,HREREHEWIE
HEARBTHRE, P ERERHLBADMREKRD, £

EWAXHE 5 mL E5 85 #BA & FBS i DMEM 3%
FEREWRBEES ~4 R, RAKRITYS & hik
BREHHLEP,KERH L1000 r/min, F.L> 5 min,
FELEBR MAEE 10%FBS ARG R R ERN
M, AIXEHE | mL R4 RBBERHRLARBE,E
o B BT R IR BRI H LS x 10° A/ mL 5
BEHEMTF 25 om” BRIFHMKP,BTF 37 €T,5%CO,
FERE#RET, 24~ hSEHAEERET MRS
MREREER SR ARV EEARKERBHMBRRG LA
WAGHREE EBFENERLERR(BKEE
BBEMAESHE 10%FBS I H#W) , T LR ER
MLUAGEEI XeBREW 1 K. FREBRI0~12 XA

A GEAMEIRERE BERAEMAREERK. B
37 CHI#HK 0.25% BBER FHEARREN, HER
BMETRRARERTERE MAFTHZTL2ERR
KREWK ARERTREFRBE, % 1:2 tLpifs
ROEFHTFHA2 om® B  UGEH8~10 R
WARMEFHIEFR, % 13 wHlER. damR. 285
JUE-3%. 3/

4.2 ICABWK4E%& ICA6.76 mg ¥ F 10 mL
PBS W , MG, # &R 1 x 10 mol/L f R,
0.22 pm FIA T WHTIEBRE 4 CRF. FUUMK
BAERRERENSRFTHMMBRE, 4 ICA
B B 7 56 DMSO 10 ~20 uL ZE#RG A E A T MK
KENER . BMAPBS HEAE 10 mL,

4.3 ICA ¥&5 BMSCs B ML LR

4.3.1 ICA {2 BMSCs BiairibBiEWkE P3R
BMSCs 4 1 x10°cells/mL B B EEBR F 24 FLAR, 1B
SHAEERERMZAGY),1 x10 *mel/L.1 x107*
mol/L.1 x10 "*mol/L.1 x 10 "mol/L.1 x 10 "*mol/L.1
x 10 mol/L,1 x 10 ®mol/L,1 x 10 " mol/L f#§ ICA
BWBEM, FIH, BHONE., FAKRZEFMH 241
B BATMEREFE,24 h ARABFRELE, BN
ABYRFEEHFE, FEALKER L mL, ERRE
F37 C,5%CO, BRI UEIER, B3 ~4 XBW
TR EZTFH 4R, F 14 XWEHREHEBR, KR
ALP X7 &R AT ALP St B HE B8
27, LB E ICA BfEM 1R BMSCs BRI LT .

4.3.2 ICA %f% BMSCs & [ 5L 88 1 B9 B
HBELRSHIHE,ZTHAE: S 10% FBS Y L-DMEM 5
LEFW B 4 10% FBS f L-DMEM 522855
W2 B E LB S ;ICA 10°4 .4 10% FBS
L-DMEM % 1 x10 "mol/L ICA, (1)# i ALP
&M P 3 A BMSCs L4 1 x 10°cells/mL B F 24 7L,
w64, BH6NMEN. FRAKMEMH 24 h 5, HA
EMEFEFEFARAHFELL 24 b EMAE, B
LHERLOmL, §3~4 REBW 1R, ELETFH 14 X,
FHUHESSHIR3.7.14 KW EFR, -20 CHRE,
W&EFIEE A ALP 7 SR M ALP B4, (2)8H
RSNG4 EE S . P3 48 BMSCs B4 1 x 10° cells/mL R/ F
HAEBAMEEFH6ART X 6H, BH434E
flo £BR L, BAKAKR 25 mL, 3 R¥KHE 1
KEZTH2N R, B XREEBHEARFHEFA,
PBS /5 ,95% Z.BEE E 30 min, B 0. 1% H R4
B2 30 min, HK bk, KAEHE(40 x ) FHTT LG
T8, SILAKBEIT R 10 MBFHT LA T,
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4.4 ICA %} TGF-p, & BMP2 XXM &M 4
AR F;REREFES 71421 XBEHREER,
-20 C377, Y £ 7 /5 #% B Rabbit TGF-8, & BMP-2
ELISA i # & B A7 R, T K 450 nm K EEHR
X R & FLEY OD {H, X OD E AR, IFRHE &
B N AR SR A RIEH R OD EER
Xt R B ¥ BE VG R

4.5 Sit¥ % KA SPSS 13.0 Git sk #
TR 4 FBREERUz£s RN, ERER
BT RS, BB KERRM « =0.05,

g R

1 BMSCs WABIEFGR SHEERFEIhE
WHRBER KRB (E 1A), MP2EER,3 ~
4 REARBBNE HRNEEREERE W
G B0 ATE LA R K/ 43 B 40 B 46 7% (B 1B) 36 ~
TREFBEEM KK, KEPOCAEBEBRHRER
MM BEAR A, Rk RS K, B S8 — 2 28F, #5 R
AR R REMEMS,9 ~ 10 X4H
R AT AR T R E AR, R K
HIFHS, BERAR (B 1C.D), SRHELKE, 2R
. 1-~2h EIFRRENEE, R, BHKE LR
ARG R EBRR ABURERN T RE
K MERHNHNYELARIYER, 5~T X
A —k, HARE SR - BEF2RAKY

B, WA REK(ELIEF), BE3IREBRTRAN
4L ,CD44 , CD29 [ 1 4 At th 3R 53 B 94.57%
#098.23% ,CD45 ,CD34 BH {4 40 ffd tt, %53 31 % 0. 61%
0.53% , ¥4 BMSCs MAEYERH,

2 AFWEICAX ALP EfEEm(E2) W
£0.1x10 “mol/L.1 x10 *mol/L.1 x 10 °mol/L.1 x
10 "mol/L.1 x 10 *mol/L .1 x 10 *mol/L .1 x107"°
mol/L.1 x 10 "'mol/L ICA £ 9 4~ ¥k BE &6 BE 44 Xt BM-
SCs F 4k 165 ALP B9 W, 45 £ £ W 1 x 10 mol/
L ICA 4#) ALP HI B & FHMA (P <0.05) , ATk
7 1 ) L B AR B 1 44k ICA ¥R 1 x 10 mol/L,

3 KERYALP FEHLE (K1) ICA X ALP
WEWAR EKBitE B3 XN, 284,
ICAIOP4H AP B FE AL (P <0.05), M
ICADHE52MAHKR EREEHFRERX (P>
0.05);7 X% 14 Rif ICAI0 °4 ALP & T4 M4
BEA4(P<0.05), KB ICA RH T BMSCs &
BAMEKER, BEPEHESRIERTEARR

BTN,
£1 BASHALPEHEE (x:s)
ALP( & K #41)
as = 3% s 14 %

SH 6 6.3046 £0.1255 6.7851 £0.3001 5.7959 £0.2011
28 6 7.4795 £0.3642" 6.9450 £0.2818  6.149] +0. 3133
ICA10™° 6 7.5740 0.2161" 7.9389 +0.3504" % 6. 8177 £0. 2508"*

H AL, P<0.05; 5SRALE, “P<0.05; F&R

IE:A % PO BMSCs B RHHM (40%);B 7 PO BMSCs 13k 4 X ( 100x);C 2 PO 4% BMSCs 353% 9 X (40x) ;D% POfY
BMSCs 353k 9 X ( 100x);E 2 P3 44/ BMSCs( 40x);F 4 P3 L BMSCs( 100x)

B 1 BMSCs By B4R
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B2 AFEIRE ICA X ALP IEHMEH
4 BAEZATLETHRELR(R?) HRAR
BERER, Y T HIEIR BMSCs 21 XJ5,3 AN H
(40 x ) THgn] RANM R S 4 K HMAMS TR, IR
BRARBIFBILE T, 2B ICA 10 " ABLE WK
BEHBETSAHA(P <0.05), KLl ICAI0 " AER,
#H—H R ICA REHER BMSCs R LRER, B

10® 10 10™

BRENERTLABTRMCBERN .
£2 EESLATHEVHRELE (2z2s)
E n WTHAFH(40x) FREFHBE()
ZH 10 10 4.921.4
28 10 10 10.4£1.1°
ICA10 ° 10 10 15.2£1.5*2

5 HiBFEFYH TCF-p, X BMP2 RAEHE (X
3) 5z a4, BMSCs £iF G, TGF-8, Ml
BMP-2 MR ZM AN EMENRIBYRAS
EWE FRL B EZHES, HRT RNERARM
ICA10™°#4H TGF-B,. BMP2 ¥ E FZ AA (P <
0.05) ,BMP=2 {1l ICAI0 °#H RikBE (P <0.05);
14 Rt & 4 4 TGF-B,. BMP-2 {§ 3 F [§, TGF-B, {&
BEHERTHEITEE X (P >0.05),BMP2 fH UL
ICAI0 *H &5 &% (P <0.05) ;21 Rif &4 TGF-B, .
BMP-2 {54 BT Bl 7+, B 15 4R 4 LA E &b ICA10 4 &
BEEZ(P<0.05), #¥ ICA A {2 i# TGF-8,, BMP-2
MEX HAEGHNRELARBIETLABRANLE
B, L TGF-B,. BMP-2 4% ik, AT B 2 ICA {2i#
BMSCs & [ 5L MER R RZ —,

15 B
ICA Gl ZZ¥ER BEER. N PRIE

PREFE S EXE FEEFE RUEXE N9
HEEENTRETERY . B—MHEDERTLL
Y RPEREENERAERS, BFFME,
REAT SIME ERFEE NEFAHRE WA
AUWHFNERASELHEEMNEYEE B—%XA
AHANMEARRABERYFERE EWARE
BEHR,

FEEAR,“EBE, FE. 48", ICAERE
AR TAECRAE R  HAERNEE
M A B B RRATIHA T - (1) AW ~ A5
-HRBENEANFHBERANT IR (Q)ANTTER
-EE -MEMAIEREMREEA G RAR
HEARERMEEBET R - B - ERBERTER
B R MRS N W R AR ZIRE; (4) A HLIER
HFERBTENTE, RETYRERPRBAFAY
BRFFE, HAEPFREN,ICA AR REHAHR
FBEKEEBEH Chial HEMEX, WEH B LFEHKR
BAE L, @ R EREEEIER, AT OPG/
RANK/RANKL 7% , AT LB AR MHBE 0
MiEH™ . ICA A1 MAPK 15 83872 K
Xt R E A0 B T 4 AL B 10 R, 5 S R AT AR #
MC3T3-El 41 /8 Smadd mRNA & %Y , XHEHE
BEAREENFEASER, SHYBREEEFR
BMXR, XEAAREHEET ICAHERHEMN
DB BRATHMATFRLALIBEAB N RN
-5

BMSCs 5N B R ARG EHEIFL
X", LK L% BMSCs MM, X ICA 1 K —Fi
FESESHRTHAATHET HHKIT, ALP £ BM-
SCs BRI B A LEds, Bk, AL R ALP {EX
PEAY ICA {2 BMSCs B 151 54t B 15 % BF 89 07 28 1K 48 , F
YE XK I8 ICA {2 3 BMSCs & 4L BE B B 1545 o
Hd AR ES ICA R ALP W2 AR, 7T
# 4 ICA B {12 BMSCs F i A LA E (1 x107°
mol/L), [FitH ICA 5Z K FHBESFA R QAN
B ARA ALP fi54, s LIEW ICA BHFR
BMSCs RE L&, AR BEREFERENE
(1x10°mol/L) BHHE T R BB HRINAEES &

3 KERMATCFH, RBMP2 HRBBHE (ug/L.its)

.- . TGF-B, MRiA & BMP-2 fg % ik &
7R 14 % 21 K TR 14 X 21 R
=l 6 118.81 £17.99 86,83 £12.48  91.77 £15.07 211.30 £11.79 188.99 +13.72 228.57 £9. 36
28 6 212,74 £10.38" 95.73£13.93  103.7511.91° 257.08 £9.06" 201.39 £15.31 262. 04 + 10. 06"
ICA10~° 6 197.27 +13.60" 99.81% 9.37  136.96:16.22°%  299.22$9.84°%  219.9811.03"2 341.37 14,852
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BEA, R BMSCs M BAMRA L BRBAKHFEEZ
-, HEFES 2 XETHRARE L, ICA TES
BB 4Ll BMSCs E BB E A K |, [ 6t i 7742 3 48
HAMEHMTR ERERETHREHER TSR
HESHHE X5HBHCREHK ALP R4 R HE—
B}, LB ICA £ BMSCs B AL LBHRETR
FHREHEREE,

TGF-ps &2 TGF-g BE KM — R, K TCFB, 5
BRBNERBNEY BB ENEYEERE . EFR
FESARP AN ER LB NHETF, TGF-, f
o 25 2o o 1) % I Sk U 40 P S T R E ) KL R R E
REMEBEFRARMBERTEEEEZNEM, R
YA BMSCs B b ERKEFZ—“". A
SCAI%™ % B TGF-B, fE{@ 3 OB B M & #E1 in, B
EEFETHAEER, N ERERRF R (OPG) mR-
NA W&k, M4, B4 TCF-p, XEISEHT
OC f %4k, M &I B4 OC X B R e iEHE, 5% OC A
TEMEE R, BT R OP &K &/NEA TGF-B,
SRBTMH,EATIEME TGF-8, , ABHEEEMR, &
W OC W BER, B/ TF OP WBHIE. TGF-B,
BE VRS & 0 18] 70 5 R 40 3% B R [ AL, LR
EREML BERABAMBERTREERNAEM,
R iR BMSCs BRI AL E e KEFZ ",
LEIFE, S E 4 TGF-B, MAZK TGF-B, EE LA
BMSCs WgE R H A aE h, MEERHEREFRE
ALP BGP #1 OPN #y 5", W s, TGF-B, BE M
BMSCs i 16 44k , i EL %} b ¥ B2 5% 8 K B i 2 9 BM-
SCs fgiE At M H /E R

BMP ik —FhZRkEKEF, BT TCF-p @K
KRR EEMAANNEBRBESHETF . ERAFER
OB 4+ btk b BB 9Bk #1, T B REJ2 3 BMSCs YR
BB, K BMP2 R B A RE", BMP2
B—#AoWE gkt MEBES, T EANED
EXWHEBHBHERAESR KEREBEXNEG
HARME R, EEEERETARESFROER
BUARORLRE ™. FREA, LF OPBREN
BMP-2 mRNA %3580 B K", B8 BMP-2 KA 5
OP - A EHBENH R, LRIEZE, SHRH TCF-
B, & BMP-2 fif A BMSCs, 5(# TGF-B, # [H 5 BMP-2
BEH Y A BMSCs, ¥ 8E R B W R 66 5, T H AR
3t 5 % & ALP.BGP 1 OPN &5 R H
OB 44k,

ALK S, RFEFH S 6E TGF-g, #1 BMP2 K
#4285, BMSCs 2 ICA % § 5 3 /5, TGF-B, #

BMP-2 i) % ik ¥ 74 Fi7 1% i, £ 93 TGF-B,.BMP2 5
BMSCs & |5 4> L #4148, b 8 TGF-g, 1 BMP2 |
FIKAEE R ICA 55 BMSCs B 4L 6 /E FHLEI Z
—, B BHP_ENEREHRALEES, FR
L EREREY, B&4H TGF-p, 21 XK BH EF,
BRXEEHKT 7 Kot T BMP2 M52 MR,
821 REHBABRAREH KT 7 Xet. &R TCGF-,
#1 BMP-2 7] 84} 5l 7E BMSCs & 6 4+ 4b oL 82 i R A #0
M RETEMER, X W5 Lk ICA % BMSCs #I 8
BHUEBREEERITHENLELHEY S

LU BT, B A ER A K A2# BMSCs ML
Bk, 3 BEAEREE SR (1 x10  mol/L) , A
AH—FEFNBAESEEETF, £F TCF-p, M
BMP-2 %% 7 B £ ICA % 5 BMSCs &l 4L 19 1
LBz —. BN BEEFRET E MBMEE 2
BRIZHXEE BREE .5 THE, SEFETRN
HERNATFEEAATBRISBHRTEMN, HRHEK
YE FIHLH K Eo e 4 F /K 75 BMSCs BB 0, i 7] RE—
HHR.
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