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WE. A6 K2 EEREYT KA T @i (adipose — derived stem cells, ADSCs) & /B 589 % vh . ik IS5
RUERALT SPF A SD stk K {474 8 & Ne W T 4006, K47 5 3 K ADSCs 3 K rAeihsr O % &, 1,10.50
F2 100 wmol/LiZ ¥ B2 M3z 5, ML R B AR I o fie . ¥ 5 3 K ADSCs oA = g4, & 3 F Bx 41 (100
pmol/L) £ ¥ EEH | ~ IV41(1,10,50,100 pmol/L), 3% 5 7 d J& sFAg W5 - 4w #. LIM 45 #4935 & & Ajuba (LIM
domain — containing protein ajuba,Ajuba) Runt 483 44 32 ] ¥ 2 ( Runx - related transcription factor 2, Runx2 ) | #: #k 6% B
( Alkaline phosphatase , ALP) % ik 7K -Fi# 47 qRT — PCR. Western — blotting #-i , 252 & # £ B A R B % Z (1.10.50,
100 wmol/L) 2 ¥ F Bi 32 M3 a1t 8t Runx2 A F A& & ALP 9 B R X KT (P<0.01); B 5 & 3L # B4 k48,100
wmol/L ;& ¥ E R MU R = R HFAERN(P<0.01), £ ALP By RAKTFF @, 8P BEMe R E Ak T
EFEI~IVH(P<0.01), 9FFEAFRREKEZ(1.10.50.100 wmol/L) i F 7 BE 4% My 203 249 %) Ajuba JL B & &
(P<0.01,P<0.05) , A G #FEAEMERETANBERGARIPHERN, 4 ZXEERRMWE G FTEYE
PR RE W T M B oA AL F BRI RN AR AR ERFE, BEARITF R, mELHNEGREF
BRI RIS AL B, FAE TR AT E K G e B YA F#— TR,

KB 2 F R e T f; & 35 B R e R 4L
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Effects of Different Concentrations of Yinyanghuo( Epimedii Folium) Extract on
Osteogenic Differentiation of Rats Adipose - Derived Stem Cells

SHU Lei, LIAO Bing, LIU Haiquan
[ Huizhou Hospital of Guangzhou University of Chinese Medicine

(Huizhou Hospital ofTraditional Chinese Medicine ) , Huizhou 516001 , Guangdong , China |

Abstract ; Objective To investigate the effects of different concentrations of Yinyanghuo ( Epimedii Folium) extract on osteo-
genic differentiation of the rats adipose — derived stem cells( ADSCs). Methods Five healthy,nulliparous SPF — grade female SD
rats were used to isolate and culture the ADSCs. The obtained third — generation ADSCs were stained with Alizarin Red and Oil
Red O to evaluate their osteogenic and adipogenic differentiation abilities after being cultured with 1,10,50,100 wmol/L Yinyan-
ghuo( Epimedii Folium) extract. Then,the third — generation ADSCs were divided into a blank group,a resveratrol group (100
pmol/L) and Yinyanghuo( Epimedii Folium) extract groups. According to the different concentrations of Yinyanghuo ( Epimedii
Folium) extract, four subgroups were created,namely I ~ IV groups(1,10,50,100 wmol/L). After 7 days of culture,qRT —
PCR and Western blotting were performed to detect the expression levels of LIM domain — containing protein Ajuba ( Ajuba) ,
Runx — related transcription factor 2( Runx2 ) ,alkaline phosphatase( ALP) in the ADSCs. Results The resveratrol group and Yin-
yanghuo ( Epimedii Folium) extract I to TV groups all upregulated the expression levels of Runx2 gene and protein, as well as ALP
gene ,with the best effect observed in the 100 wmol/L Yinyanghuo( Epimedii Folium) extract group(P <0.01). As for the ex-
pression levels of ALP protein, the resveratrol group exhibited a stronger promoting effect than the Yinyanghuo( Epimedii Folium)
extract I to IV groups( P <0.01). The resveratrol group and Yinyanghuo( Epimedii Folium) extract groups I to IV all downregu-
lated the expression levels of Ajuba gene and protein( P <0.01,P <0.05) ,with the resveratrol group showing a stronger gene in-

hibitory effect at the same concentration. Conclusion Both Yinyanghuo( Epimedii Folium) extract and resveratrol can promote the
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osteogenic differentiation of adipose — derived stem cells, but the promoting effect of Yinyanghuo ( Epimedii Folium) extract is

more significant and effective. Both can also inhibit adipogenic differentiation,with Yinyanghuo( Epimedii Folium) extract exhibi-

ting weaker inhibition than resveratrol in the short term. With the extension of intervention time, further research is needed to in-

vestigate the trend in the future.

Keywords : Yinyanghuo ( Epimedii Folium) extract;adipose — derived stem cells ; resveratrol ; osteogenic differentiation ; adi-

pogenic differentiation

H BUBLAAE (osteoporosis , OP ) J&—Fh L4 B B it Bk
B PR R LB S A R IR O R L, ELAR S 5 R B T M 4
BT USR8 A B . OP ZErP EEFE T IR
TOEETIE, P EIIE AN E S AR A
JBRF AN ERE TIRET , R B M DR L T R AF
SERMY, R EARE B AR, B BB ANIE © 28 3 2 4
N B ATFE R A RE R

5T 4R EA 210 43 ALV R L 7T LAGM Pk I 40
BRI ANAE R B A A o S AT AR e, A
AT R e 37 B A T RE /N F Bl A O 4 (ol HLAE I A 3
ISP B SR 7, T T AR B S L, B0
VYT BTGNS BAL A MR IR . ADSCs B T 441
FEA C O AR RSS2 —

T F42 (epimedium brevicornum maxim , EEBM ) 7RFK “ il R
O R T AR SE 2L IR S IR HIT  F &, RN E
BN G PR T L L T = R 2 s I = DT R v 3
SETHE LA BT TR o MBI A R SR AR R
BRAARE/NERZG 25R YT IS , AT LAAR /)N BB 1] 70 5T T 200 L i i
CHIFIES SRR SN T AN A A R A I
BrisE e o AR B S8R 52 , 1 2 2 AT DL i [
R 3 ALY BRI 5 1) 384 1% 5244 ( peroxisome proliferator — acti-
vated receptors , PPARy) YA 12235 , R it I Bl 18] 72 o 1
2l Y ( bone marrow mesenchymal stem cells, BMSCs ) i JIg 734k,
TR AT L AR S 06 £ T ST BIF ST S 1 8 5 A S F 5
PRI [m] v i 22 2 ZE MR W 0T IR U5 T 40 M 1B 23 A i s
1 ##
L1 s BREEHEE

4 AU R R A2 SPF 2% SD MEPE R S K, 1A 5T &
(220 £10) g, f1 ) I B 25 R 27 S ) S 6 vh oL B L, S AR 7
VFATIES : SCXK ( #)2016 — 0041, 5% T B pg K% SPF 4 5105
Yo )M P BE 2GR SR S B 5 o AL A
5:20210301038 , 250 v %t sl ) 1) A 4 30 5 [ R % S
UivesiB7] (s iR 51
1.2 #4y

TRAEAERAR Y (b & 2 i R E B ST , 15 110737 —

201516) , FAFE T (P £ 24 S e g e L5 £ 111535 -
201703) .
L3 #i

I R Ji it ( G [ Sigma — Aldrich 24 7], #it5 : SCR103) ,
Taq A HE( HAS Takara 23], 35 : DRO0O1A) , miScript ¥ % 5%
1R & (75 [ Qiagen 23 7], it *5-: 218061 ) , TRE — Trizol ( 3£ [&
Invitrogen 22 5], #t 5 : 15596 — 026) , Ji & 70 4k 3l & (36

Gibeo 24 H],4it5 : A10072 - 01) , SR 73117 & (36 [ Gibeo
2 H] S A10070 - 01) , HLIRIM AR (3L [ Sigma 24 F], L5
A4403 — 100MG) , F B T /& CD90. 1(Thy —1.1) FITC( 3
Ebioscience /2], 5 :11 =0900) ,PBS %% i ( 35 [ Hyclone
/3] 5 :SH30256. 01B) , KB A FCREHLIR CD34 PE(ZE[E Ab-
cam 3Tl fIL 5 :ab187284) 54 13 ( 31 Invitroge 237, b5
12664 — 025 ), DMEM % 3% H: ( & Hyclone 723 #], it 5.
SH30022.01B) , 4K 11 iff ( 25 [ Hyclone 2\ ), 1t 5 : SH30042.
01) ,Fa&R 4R (£E Hyclone 247,15 :SV30010)
L4 FEIBUE

Bio — Rad Power PAC 200 3k 1% ( 3£ [# Bio — Rad A7),
HERAcell150i 41 {5 ¥ 45 3246 ( 22 E Thermo Scientific A7) ,
CFX96 ¢yt PCR X ( 35 Bio — Rad A F]) ,CKX41 {3856
22 W AMBE ( H AR Olympus #xU4s4L) , Alpha A~ A RUEE B AR R
45 red( 3% [H ProteinSimple /A7) ) , Calibur Jii 240 e ( 35 BD
NEID
2 ZWHE
2.1 B Tames®E LR

M\ SD MEPE K BRI BT X1 i 7 412X o 432 Y ADSCs,
£ PBS ZYHEVEEE R 1 mm JUN, BABOE T, MA 1
TRFRY 0.075% 1 R il T 48l AL 1 b A Te) (A FR Ak
fith B 55 ([ DMEM 355736 ,10% A 4R 13 , 100 U/mL %%
%,100 U/mL 5585 %, pH 7. 2) hANEAGIBOI T B4, RIS
SEWATIRSY, B0 10 min, 355 FIER G, AR 7Rl E
=LA T 10 om FEFRILA  FTEARESRAF T 5597 (ORI B .5 %
€O, 37 C) . JAEEFR 2 d B, AR5 8 3 d il 1 3K,
g AT P51 B S8 A o A T 1 2 A R O R A TR, S5 77 R Al i
FE B 28 80% Ao AT A TAE AR B 3 ARAHH T TG 8258 50 .
2.2 BFEHRBEGHA

HETFZRIM ST BOR FAE 50 g, BERY E 40 A LU
LM 45 70% CBEER, Y BERI 2 UK, B ERET 60 min,
B IR 2 2R, 2R R IS s e AR R A, vk
AW BUR T, -20 Cid A, -80 CHIK 24 h, %R+
1 48 h J5 1R BE LR YR TR
2.3 Hp#

BEAT R ST 3R WY, £ J 1 40 B 3% 180 43 A0 A R & Y ME B R %
A, MR X e S AR A A A, AT IR R e R, R R
BRI G AR R TS, T UR SRR T A
FARIRETE AL, OB U B R BT B 25 L AR
TR I S 00 SR SR AR e Y B R R
BESR U BB 1.,10.50 100 wmol/ L, 4457 3 AR T4
O NES VAL B R A (TR SR A EE R ) R KMk E 100
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wmol/L) JE¥FE T ~ IV41(1.10,50,100 wmol/L),
2.4 Jlg B T am e R AR R A R E AR

U 3 1% ADSCs, L 1 x 10° A~/ L 19 % B 3270 T 6 LA
25 A AR A SR G 7, AR A 2 LA Sk BE Ry 100 wmol/
L\ B R R B | ~ VAR gk R 1,
10.50.,100 wmol/L & - FE BEFE Y B 5 TR W5 575 7d JE AT HH 56
IR =g - S e 35S a8
2.4.1 Western blot # | ALP,Runx2 ., Ajuba & & & i
RIPA ZLfF RS2 AN M S H 1, BCA 35 8 2 Mk B, I A2
H ERRE MoK IB B, 35505 - 80 C kb . HHA
FEM AT SDS - PAGE HiJk /73 8§ J5 W MR i 0 &
PVDF & I, 75 5% SRR W33 5 W b 3 1 UG 5 — B & i 1R
W H S5 TBST PR, 4l &  TBST TRk pkifk Ja A Ak
RICH , BERE IR RGEHAT RS R
2.4.2 EatEEHHRZIRSHSR N (qRT -PCR) 5L 3
PO, ¥ Trizol 257 £ 16 W 4 SR IO M B RNA , =t A R 43
AL & RNA ¥k B F0 4 1 ; DEPC 7K 3% RNA ¥k J& Hi B A
1 g/ pL, B2 pL AT 5B cDNA SR J5 483857 £47 RT -
PCR, 2 W £514:95 °C 30 s.57 C 45 .72 °C 30 s,40 MG,
DL GAPDH fER NS, ] 2 %% 1318 ALP  Runx2 , Ajuba 3 [
HIAHXS Feik &, W ] Primer premier 5 ¥t H MAEFIAY F T
51, W3k 1,

x1 51T

HEH 2R ST 5(5-3) TP/ (bp)
ALP 1% : GTAGCACCCCTTCTTCCGTC 230

T : GGGTTCACTCATGGAGGGTG
Runx2 |1 : CGCCTCACAAACAACCACAG 255

T : TCACTGCACTGAAGAGGCTG
Ajuba i : TTGGAGAAGTTGGGTCGGTG 344

i : AGCAGACGACTGGCTTTCTC
GAPDH |1 : AGTGCCAGCCTCGTCTCATA 248

N : GATGGTGATGGGTTTCCCGT

2.5 H{itFETE

FFE TR AT B DLE + ArifE 22 (v £5) Fom . 241
PRSI AT Iy 25 TR By, T 2 55 ISR R ERL IR 3R Oy 223007, 2
TN IR 25 5 BB Gt 24 0 SGHAT 2 38 L08R, W 2 O 25 S5 PRl
JH LSD 53#7 , ANl )& J7 22 5514 19 >R ] Tamhane T2 3, P <0. 05
hERAGIEE XL AR TR SPSS 24. 0 #ff
#H17,
3 B#E
3.1 KRB TaMBE A K2

FEBEAT IR A1 52 58 Z 115, AT 58 58 i T K BRUIE Wi T 44 M
(ADSCs) 5 FR R o T 2 4H M A e 0 35 37 200 I 1) 2% 1T b
£, CD90 B335 (95% ) ,CD34 I3k (9.26% ) , 5 ADSCs
REAREYLEE — HRLMUL 0 et Bon, x40l
TS TR AN NG 2 L TIE S T 8 SR AR 0 T A
k2,
3.2 A4 el T 4 Ajuba Runx2 & ALP %3k th %

Ajuba mRNA; 75 24 VR FEEREY) | ~ M4 Ajuba
FERFIA T TG SL(P >0.05) , FAE = B2l MR 5
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e TV A 58 25 T2 (A 41(P <0.01,P <0.05) , 8] Ajuba
TR B WG 1 2 A R YU FE W3S IR AIG , B A
FARTAH R e B A R E AR R AL (P <0.05)

Runx2 mRNA: H# P A AE L ERRY 1 ~ VAR
Runx2 BERFE B EH TS AL (P <0.01) ;Runx2 F R F ik
Wil 5 2 B VA P G I T, 2 B R T A
(R B ) SRR AR 4H (P <0.01)

ALP mRNA ; (P EEA R A8 i) T ~ V41 ALP
FRERFBRE R T2 HA(P <0.01)  ALP FE R R 3K B2 72
PSSy B2 (R 3 T3 A0, B A 2 A T AR IR B
FREMRY A (P <0.01), WA 1,

F2 FKANRNITAIME Ajuba Runx2 & ALP B E KA (v £ 5)

A n e/ Ajuba Runx2 ALP
((wmol/L)

=4 3 1.000£0.000  1.000 £0.000 1.000 £0.000
FASEA 3 100 0.572£0.109 * 3.187£0.892* % 3.122£0.231 " *
EFE 3 1 0.961£0.201% 2.517£0.394* *  2.144£0.078 * **
VR 3 10 0.847£0.075% 2.828+0.231 % *  2.447+0.120 * ***
EEENA 3 S0 0.818£0.072%  3.690£0.331* % 3.076+0.394 " *
BEENE 3 100 0.785+0.068 % 4.471£0.163 * *** 4,392 £0,263 * **

FAf 6. 146 21.856 77.831

P <0.005 <0.001 <0.001

e x AL, P<0.05; « « 5 AL, P <0.0L# 5B RRALILAL, P <
0.05;## 5 IR RFAL LA, P <0. 01,
K3 AUURN T A A R A RIK LU (2 £ 5)

415 n i Ajuba Runx2 ALP
(pmol/L)
A4 3 1..000 +0. 000 1.000 £0.000 1.000 +0. 000
BRSEA 3 100 0.726£0.037* % 1.420£0.03*  1.223+0.001 * *
EEM 3 1 0.787£0.010 * *# 1,209 £0.006 * ** 0.557 £0.041 * **#
3 10 0.930£0.006 * *™ 1.277£0.013 **  0.714 £0.050 * ***
3 50 0.838+0.007 % *# 1.517+0.026*  0.608 £0.059 * ***
31000 0.623+0.012 % *# 1,670 £0.017 * *# 0.716 £0.051 * ***
936.066 610.053 116. 642
<0.001 <0.001 <0.001

W G P<0.05; % # 578 FAL AL, P <0. 01415 R RALILEE, P <
0. 05 #4#5 FAEABELL AR, P <0.01,

Ajuba R[] IR FTREAL IR FAERR Y 1 ~ V41T Aju-
ba [ FRB M F A HLL(P <0.01) , [IRE R 5K B 3% & T
AHTIVE B 1) AR R AL (P <0.01)

Runx2 K [: (AR AT B MR EFEEREY | ~ VA
Run2 FEHEZXEEE R TSA4(P<0.01,P<0.05);
Runx2 5 [ 19 22 3 2 Bl 4 28 2 A2 B2 0 W 32 1) B8 m i 28 o, 14
B P A AT A IR B R L AR AL (P <0.01)

ALP A : 5 4, A A RBE I (P<
0.01) I FHRERHRY I ~ VHEKRBA (P <0.01) ; 53
M LB PR TR Y 1 ~ VAL k> (P <0.01), ALP
FEANRBEFEEEY | ~ VAR B TS A4 (P<
0.01),MAZEMEANREIHE R FSA4(P<0.01),#
B T A e B R R R R AL (P <0.01), W2,
3.5 3,
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Ajuba Runx2 ALP

1.2 5 5
1 4 4
06 : ;
¥ i 2 s E 2 E E
0.2 1 .
0 0 i 0 g
> 8 S > NS > OO
& @*“%‘?\ s <§§<¢§ & ﬁi&@ S <§§<b§ & 0“$j$§\ s “?&“’%@
TE TS TE TGS & TS

T 25 4 : Control ; 122 P i 2 : Resveratrol ; J2 A 75 [ 4H:EEBM [ ;iR ¥ 7 T 4. EEBM 1T ;EF2E 1

2 :EEBM I 345 VAL EEBM IV,

1 Ajuba Runx2 } ALP mRNA A

Ajuba Runx2 ALP
1.2 2 1.4
1 1.2
0.8 1.5 1
0.8
0.6 1 0.6
04 , o I
0.2 0.2
0 0 0
> &8N A > O N A > S NS
SETESS SETNS SETESS
IS ST & TEE

1T 25 4 : Control ; 122 P2 : Resveratrol ; J2 3 F-75 [ 4H:EEBM | ;iR F 2 T4 . EEBM 1T ;EF2 1

2 EEBM I 342 VAL EEBM IV,

2 Ajuba Runx2 J ALP %[k M

57 kD

57 kD

57 kD

36 kD

ADSCs 7 day

Wl 2. AF PR3 B 44
A LS. AR A 6. FEFAE N AL
3 4£%4H ADSCs Ajuba Runx2 (ALP %5 %% B[l ik
g
Rt 2 S A 08 A0 R - T A A 2 oy ek 2 2 3 i B i)
L, AR LA B 7 ) O AE e R B 4T A R A Bk
R HE 2, 4 (83 (g R ok B R 2k DL R 0 110 8 95 1
AN R, H T T B AT A 25 ) 3 A A I
W SCRT AR B BT I T o R P 24 ) 6 45 SRR R £ 5 #b 5T
) U R RS2 AR A ) HOIR S R R A R D AT
X 24 ) IR I AT LA S BB AN AE (2P R L (H
TEAEA BLOSE RGP A VE 22 S5 1l ™ n o o 5 535 36
BRAAE— H 2 EFPR IR Z — M2 AR REEA RN |
ZHE RO B RIR R SRR A BRI R B b B2 R
U PR B0 R B 1 BT S T80 2, L A e
ekt L BURZG IR B g e W VSR AE R 1 R B

4

W R AL A, 2R K sl P T ikl o o i
TETE O BB OO R B A S L i BMSCs
i) 8 240 8 B 23 A, S N 204, AT A5 28 B 3
THRBRARE ™ o 18 5 18] 70 5 A 45 A A 4 g FL A ok
DA IR 7 B S B PR BRI AR DL 38, 2 AT 32 QT 9 18
SR SUVRNG B A T A — , B I R I P
FIFTEAs 1) > AR B IRAEAE T4 4 B I SR
Je— M2 B TER Y MERCER , TT DL S EROR SRS A, R
FEFEAE A, B0 PPARy ik | B TUER A BH 1 7 1
(sirtuinl , Sirt]) IR RAE TR oA, e 1 227 e
TR BF T A PR HR 2 > ASIRAAERTI LA 28 T
TR B 1) 78 5 2 RS NG S A I T R DL A
g BRI XGS HE IS [l ok 8 i A AR LR PR SRS I I - 4
R R R

TR AR A AT IR I T A M, R AR AR SR R
%, — LB FE (554> F U Runx2 ,Osx B — catenin, AP - 1 &5
VAT U AN B AL o ALP 2 SR T R AR
Py, Runx2 J& B 7ML BRI 1-, 2 5300 8 3 s 4i
N AR ARSI FELE R s, T 7 d 5, A
P2l 54U (1,10 .50 100 pumol/L) 32 S 42 R4 Wy 24 1] |
) Runx2 FE[A G LA K ALP B SRR K5 5 H 2 R 1L
B, TR BE I AR AR ) 7 S (2 R AR T (P < 0.01)
PR AR Y AR A 4R S X RIS I T 40/ Runx2 ALP JE [N
FIEHLL 100 wmol/L R e . Ajuba J2:Jii 17 240 il 73 4k 1Y
SR EAR D PPARy (9% 3L 300 77 AE LA 148k 7. /9
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J5 25 PPARy 454, W0iG HE 3k R 3238 , 1 117 2 34 4 i g 4

2 ARSI AE R R, T T d 5, AN AL A5

FE(1.,10,50,100 wmol/L) ¥ 3 22 W3R W 413 0] T 1 Ajuba 3%

KB IRAK- 5 5 VR PTRE LL AR, [ W B2 v 2 A2 B e W 41 4 )

55, YR P2 F AL B AR YT RE A8 30 1 N 8 K BUIR D5 T 40 Ajuba

FEFIFR Bk > PPARy BYSS & G, AT 35 2 4 ] ADSCs

SRR CROR o IR 7 T A A [ ol 85T 9 IR A A0 1) R P

HIVERT, 10 wmol/L 1 50 wmol /L. 2 - FEREER Y 2H (1 3 11 3=

KT 1 wmol/L 1 100 pmol/ L 2H , 336 I 475 2 75 45 v J& /K

A RAIA W . A, PR AR Y N R P Yy

RESEHERR DT IR E T 40 ( ADSCs ) iU E 0k , (R FAERE AR ) H.

AW AL IEBOR . W EREM I s A HAE R

AN R AR R ARV A R s o B T FRUR [R)

MIRE , R & o Rt — 2P ST

25 BRI BT A0 B B/ A O R SR LA A

ATREPE/INEMRF LS, BN N IR B B M BEAR ) 290 i Ok

U8 AL Z TR A T, T DATE o ME W3R 32 A R 5

FAEAE R, IR R BOs A AR AT i o ARS8 A b

SRR AT IR T A0 Runx2 , ALP £

HHORARIE ADSCs BUHSME, LTI Ajuba JEPHAAV A AD-

SCs Hilig 71k

B2 3 HK
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