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To observe the effects of Guilu Erxian Glue (GEG) containing serum on
osteogenin differentiation of bone marrow mesenchymal stem cells (BMMSCs ) and Wnt signal pathway

solated by whole bone marrow adherent method, and cultured in vitro for 3 passages. The cell surface
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peritoneally. They were divided into the low, middle, high GEG groups, and the blank control group by
markers (CD45 and CD90) of F3 passage were detected by flow cytometry (FCM). BMMSCs were trea-
WIRVE : Mgt Tel :0591 — 87983333, E-mail :jianhual @126.com

Totally 100 three months old female SD rats had their bilateral ovaries excised
random digit table, 25 in each group. The dose of GEG was calculated according to body surface area,
and GEG containing serum was administered by gastrogavage for 7 successive days. Blood was collect-

ed by abdominal aorta to prepare drug containing serum. F3 passage BMMSCs of 1-month SD rats were i-
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ted with different concentrations GEG containing serum for 72 h. Then the cell cycle was determined by
FCM, and the proliferation index calculated. The optimal intervention concentration was determined. Then
F3 passage BMMSCs were divided into four groups, i.e., the fetal bovine serum (FBS) group, the blank
control group, the GEG group, the classical induction group. After they were treated with corresponding
medium for 21 days, BMMSCs were dyed with alizarin red staining (ARS) to observe their osteogenin dif-
ferentiation. mRNA expressions of alkaline phosphatase (ALP) and osteocalcin (OC) of BMMSCs were
detected by RT-PCR. mRNA and protein expressions of Wnt5a, B-catenin, and lymphoid enhancer factor-
1 (Lef-1) were detected by RT-PCR and Western blot. Results The ratio of CD45 positive expression
was 1.46% +0.23% , and the ratio of CD90 positive expression was 96. 97% +3. 21% . Middle EGE contai-
ning serum (10% ) could significantly stimulate the proliferation of BMMSCs. In ARS citrus red calcium
nodules could be seen in the GEG group and the classical induction group. Compared with the FBS group
and the blank control group, mRNA expressions of OC and ALP were up-regulated, mRNA and protein
expressions of Wnt5a and B-catenin were up-regulated in the GEG group and the classical induction group
(P <0.05). Compared with the FBS group, the blank control group, and the classical induction group,
mRNA and protein expressions of Lef-1 were up-regulated in the EGE group (P <0.05). Compared with
the FBS group and the blank control group, protein expressions of Lef-1 increased in the classical induc-
tion group (P <0.05). Conclusions
tion of BMMSCs, and inducing the osteogenic differentiation of BMMSCs. lts mechanism might be possi-
bly related with regulating Wnt signal pathway related factors.

GEG containing serum had the functions of stimulating the prolifera-

KEYWORDS Guilu Erxian Glue; drug containing serum; bone marrow mesenchymal stem cell; os-

teogenic differentiation; Wnt signal pathway
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24 B 38 3 98 5 Wnt/B-catenin {5 5 i@ J% {2
BMMSCs [ B 41 #4316 %0 . i 301 F 5 %8R o
ST T e I e e 1S 2 P 8L B BT B AN K
B % 3 R i T (ELPE LR S T A
I, AR 5T LUK S0 48 J 15 77 1 07 X0 58 0 8 — Al e
XF BMMSCs 145 Fl 88 43 A 94 F, I A6 D 5 %68
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tAid ™cDNA %5 —4f & i RIPA Z41# % ( 35 [ Ther-
mo A #)) . ND-2000C RUi#A il 5 25 A% R il 70 M 4%
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DOC2000 #¢ i i 14 % %t . S1000 % PCR ¥ ( 5 [H
Bio-Rad /3w ), FAC Salibur % i =X 40 i1 {% ( 2 [F
BD ~H]) .

4 FhMmAEHR4& 100 23 A MErE SD KR
I AT VTR B L, BEHLE T 3k 4 R A )
A AR m R R RS A, A 25 Ho K
FRZA 25 1 5 K UM 2 i AR 3 4ol 3
Je K BRBE R 24 58 43 51 Ok i fA B 540 mglkg, fa IR
162 mg/kg, #IftF 270 mg/kg, A= 108 mg/kg, & .
e IREFI R Z R 4:2:1, RIGEE 2 KIFMHr 2 K
(8:00am F12:00 pm ) {5 45245, %L 7 Ko )
1 YGHEE 2 h J5 I8 32 30 BRCR A 3 3l Bk i, 2 0
2 hJj5 1 000 r/min B5.0> 15 min, 7385 & 245 137 , [71 40
1R27, 56 C/KA 30 min Ki%,0.22 um HERIE AT
UE o, 20 CHRTE

5 BMMSCs 43 &85 7 FI

5.1 BMMSCs 4+% 1 A# SD K, %A%
B BENGRED: /3 B BMMSCs o HARIRMEUNT K UK &
AFEJSIR WL T 75% W5 k5 5 min, JiF 25 U0 BB Fi iR
L BIBRE FAAZL,PBS Woh vt 2 i, H A 2 5
T4 1RO BRI, A 10% FBS MG SR LN B
B MUEERERS R YRR L5 mL B AR R R T
B, 200 H B U8 f5 5% # 2 10 mL K
FEIL,37 °C 5% CO, . 100% I & & 1455 %%, ic b F,
o 48 h G HATERCE R, MG 2 Rer il
1, BRI R A0 iRl & 5 5 (29,5 LK 80% ~
90% ) ,0. 25% [ & (1 BE I AL IF 15k 4n i, ¥ 2 x 10°
AR AN A 25 mL 4N R SR AL 10K 3%, It e
B2 Rl , S5 80% ~90% W 1:4 L
LR Fy
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CD90 fy#£ik"® . LI A 3 K.

6 fERE ALK & 2 17 X BMMSCs 34 51 1) 5%
Wi B FL AR, T BUGE L1 x 108 LB E R T 6
UM 42 1 KA s 4. VS VLR 24 h, 540 A
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20% 75 FH MLy LG-DMEM + Xig 20%
10 % IG5 52 1L 7 LG-DMEM + X4 10%
20 % IG5 1 7 LG-DMEM + X4 20%
10 % H 7 I LG-DMEM + 34 10%
20% Pt il LG-DMEM + X4 20%
10 % f 77 52 1L 7 LG-DMEM + X4 10%
20 % 1= 771 5 1M 3 LG-DMEM + X$i 20%
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Uk 2 i, FE T S LI ACHT ST B 2% P AT-S YL
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SRR, T, DA T WA I R .
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HUE 90 V. HLIE 50 mA Z& 1 17 350 i I 6 i v ik
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Z: GAPDH K BE A HUAR#EA T 704
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L3¢ 3, Image Lab 3.0 #f4r#rE &, LA H 2571
P2 GAPDH (1)K B (H HLAE A 4387 o

&2 ALPHI OC 514 KW A
PRI BRI

] A,
54 F (bp) () TR
ALP  F.5'-CCCAAAGGCTTCTTGS' B 50 33
R.5'-CTGGTAGTTGTTGTGAGC 3’
OC  F.5-AGGGCAATAAGGTAGTGA3' 2% 53 35
R.5'-GAGGCTCTGAGAAGCATAAA3'
GAPDH  F.5 - 'AGAAGGETGGGGCTCATTTGS' 58 5 30
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£ 3 Wnt5a.B-catenin Fl Lef-1 5|y k& S &1
SR BARE
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Wntsa  F:5'-GATGCCCTCAAGGAGAAGTATG-3' 259 55 33
R:5'-CCGTCTTAAACTGGTCATAGCC-3'
p-catenin  F:5'-TGCA GCGACTAA GCAG GA-3' 425 54 38
R:5'-TCAC CAGCACGA AGGA CA-3'

Lef1  F:5'-CCTACCCATCTTCACTTTCAGG-3' 201 55 35
R:5'-TAGCTCCTGTTCCTTT CTCT G-3'
F:5'-AGAAGGETGGGGCTCATTTG-3' 258 55 30
R:5'-AGGGGCCATCACAGTCTTC-3'
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9 i fE AN A 2 i i 4 A 4L 40 i Wint5a .
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FBRERAR—PL A ZIUE EHIFE 1 h, FR TBST U
WA ECL &G, FIBER BUR R 5434, L) Image
Lab 3.0 k{4317, 25 1 R IAE DL H b & H K EE(E 5
B-actin JKEAHZ HitHE,

10 SEil2=Jrik  RA SPSS 16.0 SZit i,
R x £s FR, 41R) LB R B R Oy 22901, 1
A LU ECR T t 5, 7 2555 PR T LSD 12 W5 L
BT ZEARFEN R Dunnett's T3 39 9 L4, P <
0.05 NEFAGI¥HE L,

# =X
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F ARUEAF A L0 2K

A

150 F3CD45.003
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90
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F3CD90.003
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90

counts
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100 100 10 10° 104
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3 BMMSCs i8I k(% 4) WEN
10 % 6 JEE Al e v ) R 4 25 24 1LY S 0T 40 A L R
F1R T FBS 41 .10 % K7 2 1ML 78 25 .10 Y% e 77 5 1M %
21 .20 % =5 FMLIE 4L 20 Y% 1% 771) 5 1l 3 411 20 % 51 57
MLV, G, /M BAAA L L %65 F FBS 41.10% 75 [ 1L
T4 .10 % (5 ML 41 .20 % 25 [ 135 2 .20 % % 57
S ML TE 4R 20 % Hh 7 1ML A1, Go /Gy 1 400 if R AIK
FHAM A& 20, s e 50y 22.89 +1.37, B3 s T H
e, 22 34 4245 L (P <0.05,P <0.01) ., M
Fr10% 88 Al A H ) o 4L A 2y s B A e it
BMMSCs 4 g3 58 /EH , A HAMA/E B, )5
SRSIG T LR R 1) B 2 I A O B A T R

4 ARS Rz (K 3) FBS A= H
YRGS (B3 AB) ., i A4l
MM SFAHMMPI S FME R LML, EHES, 2
AR AR I AT A5 RES5H9 (13 C.D) , B R 4L 4
o n] LA S ARG 21 (4 45 4555 (&l 4E L F) .

5 41 OC.ALP mRNA £iklb&(K4) 5
FBS ZHAN5s 4L HLES, fE Al e 2 i 541 OC |

T

ALP mRNA M X RHE BT &, ZERARITEE
X (P<0.05),

6 Wnt5a . p-catenin, Lef-1 mRNA 3%k (&
5) 5 FBS 4IfI%s A4 i, e Al Al X 4 i
540 Wnt5a . B-catenin mRNA Fixf ik & Fh i, 2%
SHEGH¥E X (P <0.05) ;5 FBS 41 .25 H4L 14
A A A, i AR 4L Lef-1 mRNA MIX ik
IR, EZFAGIFE (P <0.05),

7 %% Wnt5a .p-catenin . Lef-1 Z& 17k (& 6)

55 FBS 417178 (4 LhAse, F e Al 2 s 4.

Whntb5a .B-catenin Lef-1 & R E R T, 225 A 50T
(P <0.05) ; 54 M5 A4 AL, fo i —Alie 4l
Lef-1 SEFIRIA T, 2R A G # (P <0.05)

Wi

OP Jig i B2 “ B R (93mE " . i B2k
RS T BT B TE L, R B A i
MR A SS AR, OP AW 5 B LR %
U)o BMMSCs HAHGR IFEAE S) , 7E—E A5 F T ]

¢l

x4 RIS Z5MTE X BMMSCs 4 A2 (x £s )

BMMSCs 4t /A1 (% )

2051 iR EC(PD)
G, /G, S G,/M

FBS 87.79 £3.61"* 5.82 £0.81*" 6.38 £4.42** 12.20 +2.86*
10% =5 [ I3 87.52 £1.32* 7.28+2.25* 5.19 +3.52** 12.47 £3.43*
10 % G = 1L 7 86.90 +1.63* 6.07 £0.65** 7.01£2.26** 13.07 £1.96*
10 % H 301 ot 1L 3 77.10 £1.67 10.67 +0.50 12.22 £1.29 22.89 +1.37
10 % =5 71 12 L 85.36+1.41" 7.32+1.01" 9.17 +1.24" 16.49 +2.39*
20% 75 A IfiL i 88.40 £1.18* 5.23 £0.81*" 6.35+1.40 " 11.59 +£1.09*
20 % 157 it il 3 86.34 +2.87" 6.17 £2.75 " 5.83+2.41*" 12.00 +3.19 "
20% =7 i i 87.13 £0.45* 8.81+3.02* 4.05£2.95** 12.86 +3.73*
20% A BT 84.90+1.58 " 5.82+1.04"" 9.27 +1.37 » 15.10 +1.58~

T 45 10% Fsfl i My A L, P <0.05, ""P <0. 01 R AHEARCN 3

T A LB 43I FBS 4125 141 ARS Y18 ; C D 43 I A 68 Al 4L AT 28 308 S 416 8
WLEZ S E F 43500 1 BE AR LRI 2 75 54 ARS e ]
3 BMMSCs 35 i /L is i iz ( x100)
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FBS#1 A4 BB 2iiESa

ALP 357 bp

oC 286 bp
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R12f
b B 254

Lef-1

Wnt5a B-catenin

7 :A Sy Wnt5a .B-catenin .Lef-1 mRNA #ix}#£ ik & (GAPDH =1;n =3) ;5 FBS 4 H %%,

B-catenin'

B

FE4 AR ARA ZIETA

FBS#L

Wnt5a 259 bp

425 bp

Lef-1 201 bp

2
GAPDH 58 bp

"P<0.05; 5= H

A, P <0.05; 540UAE T LE, 4P <0.05;B H & A4 Wnt5a .B-catenin  Lef-1 BIEHESEE IS it ik &1
5 K440 Wnt5a .B-catenin Lef-1 mRNA ik L&

A
12 *AA o FBS4
1.0 RS
1 ‘ *Dup OO
X 0.8 w S
® *Aa
T o6
2 0.4 A
0.2
0

Wnt5a B-catenin Lef-1

B
A4 AR TANA 2305 R4

45 KD

i
Lef-1 g " . 58 KD

45 KD

FBS4l
Whnt5a

B-catenin

B-actin

‘

1 :A i Wnt5a . B-catenin Lef-1 X FikH(B-actin=1;n=3) ;5 FBS 41 1b#¢, *P <0.05; 525 {4 1L

B, 5P <0.05; 52 MFE 4 AL, AP <0. 05;B 4441y

Wnt5a .B-catenin .Lef-1 1 SDS-PAGE Hijk 4l

B 6 44 Wntsa B-catenin Lef-1 & H£ik i

[ R AR A2 (E G A Al 0 A i R 4 44k
e SHERA YA, BTl BMMSCs Al B8 £E 4
WSIEE EHA R KRB BF5T R PR B
BMMSCs & mth /b, B A & EH-E DR my 25 DL
PAANE R =R 255 7 se e #E BMMSCs 3 58 Fll A B
AL R AR BMMSCs $4 58 A1 5 HL 1) 1

L H ¢«

AR AT RERE AN 2y B B hRe R g A

Z—o PO AN R RE A M N AR I B M L A
AL A S IR 25 R B, BLA RN e 6 1
Fo ARSEBG A5 H 32 W fa JiE AN RS 7% 24 I35 g S 25 14
S.G,/M 4%k, HAT {21k BMMSCs 47 1ER
BMMSCs [l A Md S fbad B A e S B i

IR ET R Ak A, ALP R
R FR BB AR bR, & BMMSCs [i] -2
MR kRS 2 — "), OC W2 B 40 434k e
S EARE SRR AR BRA R E . ASterh, &
21 BMMSCs 4 i T 11 55 5% 21 K5, fa iE Al 4l
ALP.OC mRNA {33k W2 = T FBS 41125 4, i
Wt RE A 2 1 A RS BMMSCs JE 73
TERITERT, PER A YL 2L BMMSCs B E /B IE %,
ESES 18 R T ARSI R 0 )5 SR
TR Al 4 A2 LA S 41 R 34 ] IS KON 4 T

AN PIREA R 25, s 4R FBS éﬁéﬁiﬁ@ﬂ%

JLHTRA A g 0, U6 R Al 3% 24 MLy AE
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BMMSCs [n] 8B A3 A B BUBEA R 5255

BMMSCs [1] BB 40 il 73 Ak i F vh 32 2 25 (5 5l
BB PR 40 Wint A 5 3 R AT 4R S BF 5T 1) A
A2V Hid Wint/B-catenin 38 % X FR A Wit £ L5E
¥, Je HET R o 70y, 5 HEURIIOC R i B )
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