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Effect of epimedium water extract on osteogenic differentiation in bone marrow
derived mesenchymal stem cells of rats and its mechanism
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Abstract: Objective To investigate the effects of epimedium water extract (EWE) on the ability of osteogenic differentiation and the
expression of TGF-f; and BMP-2 in inducing mesenchymal stem cells (MSCs) differenting into osteoblast and to further explain its
mechanism. Methods MSCs were isolated and purified by differential time adherent method; the most effective concentration of
EWE on the osteogenic differentiation of MSCs was confirmed by the activity of alkaline phosphatase (ALP) and positive rates of ALP
staining; according to the differently induced condition, MSCs were divided into four groups: control, classic (induced by the classic
osteoblast-induced system), EWE (induced by the most effective concentration of EWE on the osteogenic differentiation), and EWE +
classic (induced by the combination of classic osteoblast-induced system and the most effective concentration of EWE on osteogenic
differentiation) groups. ALP, type I collagen (Col I), bone gla protein (BGP), and calcium nodes in each group were detected and
compared to indicate the osteogenic differentiation of each group. TGF-f; and BMP-2 in each group were detected by ELISA. Results
The most effective concentration of the EWE on the osteogenic differentiation of MSCs was 500 pg/mL. The classic, EWE, and EWE +
classic groups could promote the osteogenic differentiation of MSCs and increase the expression of TGF-f; and BMP-2. Conclusion
The EWE could promote the osteogenic differentiation of MSCs. The increase of the expression of TGF-f3; and BMP-2 in the induced
groups of EWE may be the mechanism of improving the differentiation of MSCs into osteoblast.
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Fig. 1 Effects of EWE on ALP activity
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2 GEFEREYIN ALP &R
Fig. 2 Effects of EWE on positive rates of ALP staining
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3.2.3 X MSCs W LRETI HIsEm LR KLY
H. BCE R SH4 MSCs B k45 8uth 2% £ -5t
R 2 I /KUY 4 BB 35 S 704 (P<<0.05),
PEOR VR AR K PRI RN B 15 3 002 e I 3 4 0
MSCs [ HbEE ). 45K IR 3.

R 1 GEFEKIZIA MSCs ALP SEERIEIE (x+5,n=6)
Table 1 Effect of EWE on ALP activity of MSCs (x +s ,n=6)

» ALP/(U-L™)
éﬁ %IJ p / (“gmL ) Fohe o Johe Ahe
HPIE 3R U TR A 10K YA 14K
papiict — 111.47+7.15* 116.50+6.96*  118.74+3.47* 100.50+5.20*
DRzl — 130.67+9.14° 121.7549.00 124.184+1.33 109.31+7.34
PR KR 500 133.13+4.95" 137.52+5.76°  131.26+6.34" 100.01+6.32°
TR KW+ HeH 7 S5 - 114.20+£3.07* 123.85+3.96 110.37+1.87**  107.68+2.96

SRR "P<<0.05; SRR 4P<0.05 **P<0.01

*P < 0.05 vs control group; 4P<0.05 **P<0.01vs EWE group

R2 EFEKIEIWIX MSCs Col I 1 BGP MM (x+s,n=6)
Table 2 Effect of EWE on Col I and BGP amount of MSCs (x+s ,n=6)

Col I/ (ngmL™)

BGP/ (ng'mL™")

p/(ngmL™)

BAETR  BAFE R HUE2N R (AETR HAHE 4R HEE 2R
X - 041+0.06**  043+0.05**  0.66+0.06** 128+0.03** 3.83+0.77** 4.11+049**
JE 5 7 - 1.6240.06"** 1.6320.04™* 1544012 3294077 7.11+£030" 6.81+0.75"
R KIEH 500 19140117 2.684+0.06™  127+0.08" 6444063 6.03£092" 7.88+0.80"

PSR+ 1 R A -

23740.117** 1.9440.03"** 1.70+0.10"** 6.17+0.74™

7.63+0.65" 7.36+0.51"

HRIRALE: "P<0.05 TP<0.01; SEFHKBRMALE: *P<005 **P<0.01, 3 [
"P<0.05 "P<0.01 vs control group; 4P<0.05 **P<0.01vs EWE group, same as Table 3

£3 EFEKREWIX MSCs R L& THE RIS
(X+s,n=30)
Table 3 Effect of EWE on calcium nodes of MSCs
(X+s,n=30)
4 p/(ugmL™") FALGEYH /A
X - 5.30+0.40**
D= gl - 10.234+1.91"
EES Y €] 500 14.634+1.90"
PRI+ e A — 5.90+2.01**

3.2.4 X} MSCs TGF-B; fll BMP-2 KIL[F5¢M 45
TR, FEAEEUKSEUIA . AR KA+
BCE 5 AL RS 4L TGF-B, (MAEA) 3% =
TR (P<0.05. 0.01). 4525% 14 K, &4
TGF-B; IMEIIA T F B, (HIR LR K + e

FFANAN TGF-By A & T HARR4 (P<<0.05,
0.01), XAl 3 A AR #EER. G255 21 K,
LR KIEEUAL TGF-B, MIMH 53 T A %41
(P<<0.01). V2 FE /KSR IR 1 75 3 77 ) R Al ik
TGF-B, 3RiL. Z5H WK 4,

U TR, ERAETEKIREUAL . AR KSR
W)+ i 75 AL Bl 75 7141 BMP-2 (B3
mXEAL (P<<0.01), b i 551141 BMP-2
PIE R (P<0.01). 2525%% 14 K, b S A4
BMP-2 ({5 T HoAh 3 41 (P<<0.01). 4525%8
21 K, SRR, PR H K+ e
TS RE S A4 BMP-2 (B 535 w0
WZH (P<<0.05. 0.01), JLAEE /KIEumal .
VR K P + B 75 T4 BMP-2 A Tk
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£ 4 EFEKIEBUIF MSCs B TGF-B, F1 BMP-2 FiEBIEM (x+5,n=6)
Table 4 Effect of EWE on expression of TGF-f;, and BMP-2 of MSCs (x+s,n=6)
- pl TGF-p; / (ngmL™) BMP-2/ (pgmL™")
(ngmL™) 425 T K BB 14 K BA%A K BB TR LUHI14R B2 R
Pugict —  048+0.02* 03620.04" 0322001  1273.33+£25.17**  835.00£265.00" 1795.00%190.20°
FCE 3 — 25020437 02940.06"" 0362006  2866.67+£30.55" 20726717643 219833£67.52°
KRR 500 1.96+0.41" 0.4020.05" 0.95+0.077" 1686.67115.28"** 1216.67220.82% 2 860.00:40.00"

R AR —

1.6440.12" 0.5840.03" 0.3940.07

Hokg

1668.33+16.07"** 1 420.00£20.00™ 2 756.67458.59™*

SXIALEE: P<0.05 TP<0.01; SREEKEIMLIE: 4P<0.05 **P<0.01
LK + B B S R LR “P<0.05 ““P<0.01: HEUEESAILLE: *P<0.05 #P<0.01

"P<0.05 P <0.01 vs control group; *P<0.05 **P<0.01 vs EWE group

“P<0.05 ““P<0.01vs EWE + classic group; "P<0.05 "P <0.01 vs classic group

B A4 (P<0.01). 45 FRPEFELE /KB
TEETEKEY) + e 3 T s s SR RE e
HE BMP-2 [k,
4 g

ARSI 16 FH (3 ~F 4 e RUBORL 2 S AR 1 242
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il 2% IR K S 5 SR 26 B P oy B AR — 3
SR SE R EOR, AR & S i T
VIR 1G58 ALP, 3900 Col 1. BGP [1)4) i & Al
WAL R, ARSI b 8 5R Col 1 751k
MERL T2 B30, IR TR, R
LA BGP i PEIAE L T2 i i 57 . %
FHKIEY) 5 AW F T F RIS LA AR B
Blas ALP BSE VRS a1 45T B, Hae B
it Col I. BGP 23, HAESLK: HLIAE Col 1 KIA
Ve B fE . L2258 3. 7. 10 K ALP 31
KWRERTE 14K, KW ALP J& XM MSCs # 1]
LI — AN EER bR 42558 7. 14 RIY Col 11H
BEETH 21 K, KW Col I J& &Mt MSCs i il 4
e — N idEdR: 452528 14, 21 K BGP i
T 7 K, RW] BGP & [ Bt MSCs & [0 73 A6 —
R bR o

7t TGF-B 55, TGF-By 5E AR I % R
). TGF-By g P42 22 B W) 78 IR 41 i 1 38 5
RUE WAk, JCIAERSCE . B3GR &
AR EE M, ST MSCs B A2 IS
W KR T2 1, BMPs )8 T TGF-B i F 5%
0, REHITAWNN ST HRE T, BRGS0
i i S AL AR S s IR e, 1T HL g S ) MSCs (1)
g, bl BMP-2 R e e, A&
LG SE R EOR, ARSI &R 75 3

ORI + & Ml 35 T ) B Re A
TGF-B, fil BMP-2 [ 73, %41 TGF-B, Kik &
TELR 255 T R, BV IRAR, 7E4525%5 14~
21 RYEFHARIK, $275 TGF-B, of BES&—AME MSCs
1 o A I R R L g i e A B . 4l
BMP-2 (E47 257 14 KRB, (E45 2550 21 RCA BT

A7}, ] BMP-2 #£ % 4115 T MSCs 1 i 70 ALt 72

AW, HAELS 2955 14 RAPT R 1R 5

IR SRR 2 K SR + 28 Sl i 5 3 77 241

A R b, BMP-2 43l 5, $27% BMP-2

A REEVE FAE 2 MSCs 1 [ 70 A 75 i 1A o 22

RN OPS R
LR LRI, 4B 2R ELL MSCs R #L AT,

AL (L G TN 170 704k, 3500 RS 440 i A

Wk, REEEIERG ARG E R R T

FEAE MSCs ‘i M -4k 2, 1 TGF-B;« BMP-2

I T g fe HAE LA

SE Ik
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