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[HE] B URELALE4EF AHSYA) ST Z 55 28 509 2% T 2000 (BMSCs ) W R B 47 & 40 s b B B2
B Chfal & 1 A ik Rk A 6% vh IR L 058 3 BB Sk s e MR SE a9 VB L], ik R RFH B Z KRG %
15 2 4RE 0.9~1.3 kg, MRS IZHIREE S | LA &M TAERRE fel ] Ed B 308 F R 303 E ) 5 & & BMSCs, 4R 9
BARGER, R E 3 RAEKIKERIF BMSCs iy A G BEAMR A afFEFT AR T . SHETH R M
A KA B 0 E KNS BMSCs RIS 540, 34 LB o4 BRI &5 AMK P 5 7 S DA A o B Kk A 89
R4 THRERANFEET A TR, T OLALERAIL 1 BJE K &-2040 0 N ok B A7 & W Ak 85 B2 B 75 12 | Cbfal & 1
AR5 B mRNA 89 Fik , S5, BAI 20 % BMSCs MAMH R BEE M T AR 2 T % (P<0.01),Chfal & 1 AR
mRNA #) & AL B 54K (P<0.01), M HSYA &858 20 39 A 8 291 55 (P<0.05 % P<0.01), &t . # R h e %
A BT B F R Sk B 3R ST A AL T AR S A AL & 55 T 89 BMSCs AVE S LR A &
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Effect of Hydroxy Safflower Yellow A on Glucocorticoid-induced bone marrow mesenchymal stem cells osteogenic
differentiation WAN Tian, WU Min-rui,and QI Zhen-xi*. * College of Integrative Medicine ,Fujian University of TCM,
Fuzhou 350122, Fujian , China

ABSTRACT Objective:To observe the effect of Hydroxy Safflower Yellow A (HSYA) on the expression of osteogenic
markers, such as alkaline phosphatase , Chfal and type I collagen,and explore the mechanism of HSYA in the prevention and
treatment of glucocorticoid-induced ischemic necrosis of femoral head. Methods : Fifteen healthy and adult New Zealand white
rabbits were collected and weighted 0.9 to 1.3 kg. The rabbits were injected abdominally with anesthetic drugs, then received
marrow cavity puncture of tibia and anterior superior iliac spine to get bone marrow blood. Rabbits bone marrow mesenchymal
stem cells (BMSCs) were separated from the bone marrow blood, cultured in vitro and passaged. The 3rd generation of BMSCs
which had good growth condition were randomly divided into blank group,model group and HSYA groups with different doses.
The BMSCs in model group were treated with high dose of dexamethasone to induce adipogenic differentiation of cells cultured
in vitro,and inhibit osteogenic differentiation. The BMSCs in HSYA groups received high dose of dexamethasone and different
concentrations of HSYA simultaneously. The blank group received not any special handling. After a week,the expressions of
alkaline phosphatase, Cbfal and type I collagen mRNA were detected. Results: The alkaline phosphatase activity was signifi-
cantly decreased in BMSCs of the model group as compared with the blank group (P<0.01),and the expression of Chfal and
type I collagen mRNA were also decreased significantly (P<0.01). The alkaline phosphatase activity was significantly in-
creased in BMSCs of each HSYA group as compared with the model group (P<0.05 or P<0.01) ,and the expression of Chfal
and type I collagen mRNA were also increased significantly (P<0.05 or P<0.01). Conclusion: The mechanism of HSYA may
be related to the effect of antagonism to the reduced osteogenic differentiation induced by glucocorticoid.
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RAEBIFSCHLR], 24 AR I TR R T K
HAREREMBIIE N, AR 58 & 3R i
[ BER] 75 T 40 i (bone marrow stromal
cells, BMSCs ) & 504k, SRt g ik . Cg Ik
i R B PR BB S BRI P PR BE A s L ) 3 I
AP 25 RIS R VR, XSRSk ko
WA I B S PR VE RS AR IR IR BIRYT
SANFH F HIE AL 7 vh R 259, FrAker it
W E AHSYA) ELL A6 25 BRI 850 i e A 0K
PRGN, A S 3 I WK HSYA X Z 5 31
BMSCs PN BB A o P sl 1k W R Tl ( ALP) UG P i
AL SRR 51T Chfal B2 1 BB JE mRNA %
SRR R HBT ¥4 SANFH B4R FIBLEL, 1T R
I ARTRTT S S IR

1 #Rt5RH*®

1.1 SEEsh®y  ERAUERY R AR 15 2
HEART IARE (1.120.2) kg, HiAm B 25 K20 h
PR AT E S - SYXK ([])2005-0004,
TSR AR 20 23~25 °C, AHXHEBEE 55%~60%
BRI 16 ¥R, 12 h YEHE /12 h BRI [ sh Hil 96

ML A
1.2 259pihiles  RIARLAER (R A(RIFIRIH )

BHA R 24t 1520120809, 432 20 mg, 46
i =98% ) FHl 15 ml fiff 4 L7 52 & #6 B, o 38 5
15 ml BOERE BT 4 CUKFTRAT .

1.3 XF NS KB DMEM 553538 R4 i
K 0.25% iF 4E 14 B +0.02% EDTA (2 [E Hyclone 23
]), CD29-FITC } CD34-FITC (3[H BioLegend 2%
F]) o HBFERMAERR BN S A VLA B 1) 24 e A A7
MR 5 . H3362062) B MEmE R G IR & (R 5t
BREWA T HS.20091108), T B JE (Colla-
gen— | ) J¢ Cbfal 5% 323450 & (36 1H Genviw A H],
#t55:253072) , FEFRAL (LS . Z2S-3 ta, db i i
RBLEEEAR AT 3 25 BT (Q-5000, Quwell
D) G BE G AL (WD-9413 LAt 7R—{X %
7)o BRI (DG-IIT, BIORAD A ), 8¢ E i PCR
1 (ABI PRISM 7700, ABI 2\ &) ) %38 PCR 1% (9600,
ABLAF]) , A 2E A 7R B DAL TCL-20M , £ V3
I DU A BR AT

1.4 % BMSCs RAMEFR A BN 4 HH
P 22 K P, B R (2 ml/32) I IR T (1.5 ml/
OLL 11 eSS T H S 22 R A (0.4 ml/kg) B8
TSRS , R 16 5B BE 2802 20 ml 448
(N 2500 U/ml IYHFZRAN 2 ml), TCRSIFTAEM
A E L i P00 R T A s o B R 2
3ml, KB BER S PBS B 11 FBIRA), B O

5 min (100 v/min) , 3 L35, MAZY 5 ml & KR 734k
15% i 25 I35 1Y) DMEM =5 0 4% 3% J2 il 1 2 41 i &
W, B2 25 em? FiFR A, A 37 °C,5% CO,, Al
MR REA I N IR AR TR 3 d TR E R B,
DUGRE 3 d il 1k, Rl A A KAl =
UL 90% L) 1, HA 0.25% 17 [ 25 H B &
0.02% EDTA WALTE 2 ml, ## & 3~5 min, 8] & 555
NREE 15 240 ook AR 4 A8 B, A2 5 ml 5 (R
I 15% MG 45 135 1Y DMEM &b e 4t R i v
BT A B, BAEOE, 0 5 min
(1000 r/min) JJKF 35 A 5 ml SRFEL 15%
JERZE LT ) DMEM b5 5 S F T il 5 40 i B
i 12 A5 5%,

1.5 BMSCs 4% 11

1.5.1 R HSYA % 15%6 4 135 )
DMEM B5F2 BC A [ HSYA ¥, 451640
A1 48 h J5 , B TR L dE T MTT Rl 3155
ANTe) U B2 245 0 20 L ) A i 238 45 R T 0.1 mg/ml
HSYA X§ BMSCs A= KA #E fe B i, PRI 0t v 791 o 4
HSYA B 5E 4 0.2 mg/ml, 3720 HSYA Mk Ny
0.1 mg/ml, K54 HSYA ¥ N 0.05 mg/ml,
1.5.2 S RZitm deEGE 3 RAERKRESR
I 09 BMSCs FHBENLELF 23530 HSYA ik,
gt e BRI RS 4, HSYA 4 Blim A&
ANEHE HSYA IREFRI,  [RIRH I ZE KA B4k
B 10 mol/L; BRI E 15% 64 1175 ) DMEM
BESR, AT T b ZEOK Py 22 289K B 107 mol/L; 25 1
HANE 15% 0G4 M5 1) DMEM 353523k, A i 28k
Py, 101 GRS bRk

1.6 WS H Sk

1.6.1 BMSCs MBS ME KT EE'E Bl
B T LEE BMSCs JEAR AL AR 20 i 1 A8 KA 1 SO
AFHIE, GBI B 3 AU RRES R4
BMSCs, JiaCamia R g R mbricyy, Bk
T B 2 3 AR, W5 55 37 W, PBS
Mk 2 3, BRI 0.25%JBE5E BN 0.02% EDTA
AT 2 ml, 38 3~5 min, WIES WL, 240
MAS R 9% I, 5 ml ST s AR R e T 22 40 Jifa i
%, JEETEONHE.S 5 min(1 000 r/min), PBS
WY 2 3, S5 A PBS il A i B, B 10 wl 20
B E T AN RO 8, ik 1x10%/ml
PRI, BRI 100 wl 0E04 B A
CD29 .CD34 Fl[R] 7 BH M X BT, Lk iR E
45 min,, F PBS $E4IAE 3 ¥k, FH 500 pl PBS & &4f
Ji, SR CD29 . CD34 [ B A%
1.6.2 BMSCs PR MBERRES (ALP)IE 5 ZH40ff
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T 1 FJE, B4 8 MEA, F 0.02% EDTA J
0.25%JBa 8 AR A TH AL, B0 10 min(1 000 r/min) ,
WL 40 B, e B Rl 3 R A, B0 10 min
(3000 r/min) , Y& &R, FHmSPERE R I 7 &1
P AR A LA

1.6.3 Cbfal F1 Collagen— I mRNA 23K 7K 146
M D RNA BB S AT 1 s, U
i, IIA Trigol , 285 B 5 min , i H 5802465, —
RAREUE RNA, R LM B BT Q5000 e
Hive i 54 )3 1.7 <0D260/0D280<2.0, T5E RNA
SEREME IR, @B FE 5% (reverse transcription, RT) ;
JHl DNase ZbFEERHUAY RNA, i TOYOBO J %% 5%
AN G A B cDNA, 58 E] PCR A k47 s e 5k
KR, SR Z 0.5 mM dNTPs 1 pl, 5xBuffer 4 ul,
0.5 uM Oligo (dT)18 1 pl,5 U/pl MMLV 3% %% 5 il
0.5 pl,DNAse AL Bf i i) RNA 5 wl, DEPC 4k B /K #b
220 pl, WL SRR T E N 42 CLR I 60 min;
95 °C 5 min,4 °C 1~5 min, @5|¥7%51 . i GenBank
B RS H I mRNA 2K 550, #5149
FIREHZ T B AE Primer 5.0 %351 9% %), H
Chfal ZEH ) cDNA J¥51°4 .5’ CCTATGACCAGTCT-
TACCCCTCCTAG3’ ;5° GCAGTGTCATCATCTGAAA -
TACGC3’, KN 142 bp;Collagen— 1 LK (1751
1 :5°AGCCTGAGCCAGCAGATTGA3’ ;5 TCTTCC -
AGTCAGAGTGGCACAT 3, K J# 4 109 bp; & 5 3%
GAPDH [ ¢DNA ¥ % & .5°GCGCCTGGT-
CACCAGGGCTGCTT3’ ;5 TGCCGAAGTGGTCGTG-
GATGACCT 3’ , K Ji Ay 461 bp, ¥ty Jb 50 4 [ B 5%
HEHEARARTHEA FHE L, @PCR S : 20 pmol/pl
primer f (10 wM) 0.5 wl,20 pmol/pl primer (10 uM)
0.5 wl,2xMix (Taq i , Taq buffer, dNTPs) 12.5 ul,
Sybr Green I (10x) 1 wl,cDNA 1 wl, DEPC b3 7K #p
% 25 pl, PCR ¥ #4551 . Cbfal . 94 “CHIAZ M 2 min,
94 C2 1 30 5,55 CIE K 1 min, 72 CIEffi 2 min, 3
30 MEFR, Collagen— 1 :94 CHIAS: 2 min, 94 CAZ
P 30 5,64 CiE k 305,72 CIE 30 s, 2k 35 MF
ﬂ:,ﬁgi}ﬁ 72 CHE{# 10 min, 4 CFELE G BNEHHEE
JREHRLUK < BE 2% R IT G . MRS BE [ 5, By 3 7™ )
5 wl, LA 1 pl 6 x Loading Buffer, iR =) 5 FAE, [RIAT
B 5 pul DNA Marker ['Ff, 7€ 0.5xTBE [HLIKIE T,
PL5V/em B FEFL YK 30 min, HLUKESS 7R BEIE A%
SIMT R G T R R A O A, RS
SR GAPDH ()25 if

1.7 Siilseabss SR SPSS 17.0 Geit ik k474
AT, T BORER I B R 22 (s ) 37, 41 1]
FLABCR R R T 25001, DL P<0.05 hESA 51T

2 #R
2.1 BMSCs EAMEE KbrEPURFRE  AAEE
FFR G , 2RE , KANA— BRI
24 h J5 , FRor AT AR N EE | R FE RIE S AT
U5 R DR IE A o A 1 L 5~6 d S5 2R 2 R
AT AR B g R, W RE A K 3B, 8~9 d S 4
JOAH L SR A K BT RS R TR IR S
FEHE, EHERR, BMSC £46/04lifk, &4 3 1%
BMSCs A RSB B B —5] | filh e S Ay
FIRPE . BMSC J5 1A Kt U B E %, ] i 2k f% 7~
101X, FEHCRE 3 R KRS RIFA % BMSCs, R H
T A0 ARSI 20 A S B R R I BHPE %, &5
WoR, 55 3 U4 BMSCs CD29 BHMEH K 99.6,CD34
FHPEREA 1.48,
2.2 BMSCs N ALP {&PERGIEE SR 45 40 4 f T
1 JAlJG  BERIZH BMSCs N ALP IG P& s AL i F
B, T HSY A 45 4 AR AU A Y4 W . T, ELBEE 71
I, ALP JEME R T H S48 5 1E
ARG 2250 N R 220007, 455 R (F=
183.523,P=0.000), 545 H4L i, AAIZH P=0.000;
SRR i , HSYA I, . SFIEA 2518 P=
0.038,0.009,0.002, L& 1,
2.3 Cbfal Fl Collagen— | mRNA HYFRIRLEH &
AT 1 J5)S, UL GAPDH Sy %f B | 38 52 58 e 1%
BHRWRGMCEEE 28, 115 Cbfal 5 GAPDH,
Collagen— 1 5 GAPDH (W FLfE, FFLISLIE 5>
FVEHR Chfal  Collagen— I &= AOAIXME . 45 R BN .
TR ZH 4R Y Chfad mRNA | Collagen— I mRNA 7 &
IR AR T2 (4L, 1 HSYA 454 Cbfal mRNA |
Collagen— | mRNA & W] i & TR, HEEE
2y G M BL P Chfal mRNA | Collagen— I mRNA
T FIHE S SABIETE EAE G E
Pk, R I 20871, Chfal mRNA (F=36.457,
P=0.000) , Collagen— I mRNA (F=21.357,P=0.000),
Cbfal mRNA FIRE5R, S Fdltbie, BiRld P=
0.000; SHRIZH e HSYA i P 4l 9o
P=0.021,0.003,0.000; Collagen— | mRNA FEik%h
Hos ek, BRI P=0.000; SR iR,
HSYA {I% | m5m 4143 31°h P=0.027,0.012,0.001
(W 1),
3 itig

MSCs ‘& i 5L RE F1 Sl g 4%, ol LIME M B iA
BRI B I TR 2 2 Ve AT R A, — 2
F SIS IESZ h 25 B SANFH BIHLH 5 X4 =
X BMSCs Ji oAk r i, e ok 2l 8o fh A o,
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*1 #EFEEZEFRTHEMA ALP,Cbfal mRNA F Collagen— I mRNA RiELE R (x+s)
Tab.1 Expression of ALP, Cbfal mRNA and Collagen— I mRNA in rabbits bone marrow mesenchymal stem cells(z+s)

2H 5] AR PRMEREIR R (ALP) (U/L) Chfal mRNA Collagen— I mRNA
R 8 17.9594+0.1279 0.8655+0.0147 0.8126+0.0463

B 8 8.3218+0.6991% 0.5252+0.0237° 0.4936+0.0298
HSYA i 4 8 11.136220.3220* 0.7191+0.0354* 0.6282+0.0192*
HSYA il 8 14.2764+0.2720* 0.7923+0.0135* 0.6546+0.0256*
HSYA w4 8 17.0072+0.1232* 0.8530+0.0300* 0.7929+0.0324*

W ALP. ] SR LA, F=183.523,P=0.000; 575 HALLE, BRI P=0.000; S5HEIMIA L HSYA (K, . @il dl o5k P=
0.038,0.009,0.002,, Chfal mRNA ; 4 8] &4 Fe 35, F=36.457 , P=0.000; 575 FH 4L L3, B 4H P=0.000; SHERIZ L, HSYA % R L s 5lim 2 03l
4 P=0.021,0.003,0.000, Collagen—I mRNA ; ZH[R] SfA [b#5% , F=21.357, P=0.000; 525 [ 2H L3, BEAIZH P=0.000; 5#5EIZH [ # , HSYA X .1 5

FIHRZH /35128 P=0.027,0.012,0.001

Note ; ALP; compared among these groups, F'=183.523,P=0.000; compared with blank group,P=0.000 in model group;compared with model group,P=

0.038,0.009,0.002 in low, medium, high dose group respectively. Cbfal mRNA ; compared among these groups, F=36.457 , P=0.000; compared with blank

group, P=0.000 in model group;compared with model group,P=0.021,0.003,0.000 in low,medium,high dose group respectively. Collagen—-I mRNA

compared among these groups,F =21.357,P =0.000;compared with blank group,P =0.000 in model group;compared with model group,P =

0.027,0.012,0.001 in low, medium, high dose group respectively

24 ¥ al ( core=binding factor alpha 1,
Chfal) S HEZ W B 40 A A1 A0 B 15 [,
PRI AT SCSHE RN B A R PR 1Y 6K Chfad AR
A B AR 2P U, R R Y
AUE R PLEUER Chfad 2 R0 40 RS v ek
PR SRS 2 —, R — B R
PEHEDR 70 80 20 A 2R 53 A FR et o v e A
FH X RE AR A A E TR B b BT R I
SELOTE I, Chfod 5158 5T 4H 1) 1B 20 A 531k ik
PR UIFAE , Chfal mRNA 13RIK 46T BUE 4075 S
SRR R RS R TR e el R
Harada 5¢!"X} 3 F i A Chfol DIRESEATAFSE , & B
FREFE Y Chfal MGl AR (AP R |
BRI mRNA (92658, 5 A A% . Chfal
TERUE MR TP E Rk, B TR S a iR A
2 Fa 37 DX B 4 M Ji 4 2 s i
(Y S b IR RE Y i A b 22 SRR 2 Bk
WhEIRME T A S A o T A A 1) Ak I
HIARE)

HAT, 2 Biin e Sk b A sk sz 2|
AT E A, o i Ak b 24 i e 221 R
B S BN AR FE A TR B Sk 2 25 T s ™ By
DLWE I A E R B 3 . 248 R R Y 40 4k
(Carthamus tinctorrius L) B8 T4 48 | PR R | BENE
MR ZE BRI , s AR 259, pF5E D],
LI ACTR I B AT B AL S0 i/ SR AR | 4 it A
TE R, S 56 LR B) o5 o A8 i AN A5 A T
EN G L RS U R[NP R (IR e/ RPATEA W { R N
H PRI A ROK R —— R B4 e s
KA, BERFMFTMEHER A RBEREN

BMSCs B TRE B B v 12 07 25 B8O RIL R
ARWFFEER B, TR (1x10° mol /L) 5
F BMSCs Ji7, 4N BE 45 &4 ALP Cbfal J
Collagen— I mRNA [RIEHI R AL, M 254 417E
BRI F RN W0 R AR A
TFWiJ5 , ALP Cbfal % Collagen— I mRNA A9k %
RRRIZH A W T s o SRR R ml 2 4 ol
AN EPR YIRS, MELAES I AT X PR
XX BRI  FEASLLAETR I ] AT RIK -
A BTN R AR o AL Y SCHE TR A5 T Chfad 3R
Ik NTTF S B LI s A I (SR R
Fl Collagen— I mRNA 55 ) (235 , 326 20 il B4 R X
BMSCs A LR HLAE R, I ik BMSCs YRR
e,
SE 3k
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