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TE: BR R FE ARG A 24 M 5 R BB N TR T AN B A R R T REAE LS . Ak RIS
A B i 24 LW LR R BUE BE IR 78 BT 40 Y ( bone marrow mesenchymal stem cells, BMSCs ) 43 2 %5 1 ML 15 4 . 5% . 10% .20% .
0% B S 7 M H R ARG E S A, 3 NN KR BMSCs T BB S, 4 MBI R RO T WSS HLA MY
B, Western blotting 34> #7441 BGP . Runx2 (% % F{ 4 % 3 i & , Real-Time PCR # il & 41 BGP ,Runx2 mRNA [{ 4] %t 3 ik
B, R KU BMSCs EHES SR ML AL A R A RO YRG5 ST IS, 2065555 1 80E BE & 25 10 Wk o
MG, 3F B B Ry 20% 545 W& I B 2 FH A4 4 ( P<0.01) ; BGP Runx2 Y& 14 S mRNA M X R B A 20% W EF
HMBFHERS, LS HMSHALBREFHERITFEEL(P<0.01), &if FEAR B I 251075 fE i BCP Runx2 [ #% 7
L AR R R BMSCs BUE 44k, BL7E 20% ¥ B2 A fef
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Effect of Gubenzenggu drug-containing serum on osteogenic differentiation of rat bone marrow
stromal cells
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Abstract; Objective To observe the effect of Guben Zenggu Recipe on osteogenic differentiation of rat bone marrow
mesenchymal stem cells and explore its possible mechanism. Methods The serum containing Guben Zenggu Recipe was prepared.
The BMSCs of rats were divided into blank serum group, 5%, 10% , 20% and 30% concentration drug-containing serum group and
traditional induction group for osteoinduction. After 4 weeks, the number of red calcium nodules in each group was observed under
alizarin red staining. The relative expression of BGP and Runx?2 protein in each group was analyzed by Western blotting. The relative
expression of BGP and Runx2 mRNA in each group was detected by Real-Time PCR. Results The morphological changes of
BMSCs after osteogenic induction and differentiation were different in each group. After staining with alizarin red, the number of red
calcium nodules increased with the concentration of drug-containing serum, and the number of calcium nodules was the highest at
20% concentration. Compared with other groups ( P<0.01), the 20% concentration drug-containing serum group had the highest
relative expression levels of BGP and Runx2 protein and mRNA, and the differences were statistically significant ( P<0.01).
Conclusion The serum containing Guben Zenggu Formula could promote the osteogenic differentiation of BMSCs in rats through

the transcription and expression of BGP and Runx2, and the best concentration is 20%.
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TEA R WAL B 5T, 8 4F P B A
(osteoporosis, OP) iy & fi5 2 3 3 a4, Hoh 4 &
G OP MEB47 A9 284 KUK W] BETE 13% ~25% , 3t H B
FEHMEE KM T SR ZMEE
Bom oy F B A T BT 40 Mg ( bone marrow
mesenchymal stem cells, BMSCs ) 1 A & 40 fg
(osteoblast, OB) E‘Jﬁ:}*ﬂ{,iz] ,m OP x4 . KB 5 OB
LW B 240 i (osteoclast, OC ) 9 42 Yy 7 AU 3 3 25 °F
KWEYIM L. HAT, 7 OP B VE 25 136 97 B [A]
Iy SO Aol AN AR 3R 5 T A R 24 g P B 2 B IR
IHE 5, X A RBLRE B9 42 75 AL T B iR OP, 97 3% i
& VBIVERIZN 6 OP BB IR A AR . 7R BT 508
i 7 1] J5 5 BMSCs [0] OB Jp A B, iz F [ A= 34 &
75 8 2 MY 0 Horg fu o3 A0 72 A B, DAL A1 A
BBy J7 5 24 I N 2 AR A R R T I B R e
By BEAL B

1 #EIFE

1.1 kg

L1.1 35400 .SPF % 3 A # Wistar X R 30
H K E (200+£20) g; Wistar K f, BMSCs (5% 5 .
RAWMX-01001, LA : 1x10° A~ 40 il /45 s TR AE AR K
P RAFSRAT A o

1L.1.2 FEAGHES5EA BT HAPELGREHE
P Bt 1y [ A 18 i 7, )R 25 R S T 25 /L R B
W WM 0.1% 1 W] i (4] 5 : RAWMX-90011,
RAWMX-90021, T170313G001 ), SDS-PAGE & #|
& FEE O (520170802, p1200, T170512G001 )
g F GeneTex /A F] ) BGP % £ iR di ik (# 5
821703974) , T ImmunoWay 2\ & ) Runx2 £ 7L
FBEdrik .GAPDH (k5 . B4135 ,B5601) ,

11,3 SRS R e A Tk AN L BE e B AR 43 A X
( 2 EH Bio-rad 2 | 4 7=, PowerPoc
ChemiDoc™XRS+) } PCR % ¥ & &% ( C1000) .

Basic,

1.2 Jik
12,1 [AHE B T7 & 259098 00l 45 . LIk sh ¥y 1% b

MLEFSAEHMEAM S MEH (K 15 1),
A& 10 mL/kg fl & 2 K/AEE ,HIESH THE
A EEER K, T — R JE O W L, B0 B E K K
R B a5 H o

1.2.2  Wistar & § BMSCs [ 85 3% . BMSCs 2 & %,

osteoporosis; Gubenzenggu; drug-containing serum; bone marrow mesenchymal stem cells; osteogenic

BREERE, G ELEANEE T E N 3.0x10°
ANTE AR/ em® K6 4T ML 4 B 40 S AE 4% 1RO B R
FAE PR, ARG M AT & L K2k BMSCs,,
1.2.3 A5 KL ZE P3 L BMSCs 44 % H
Mg H A BT EFH A G ST+ AR E
(5% 10% ,20% 30% ) & 25 M5 2 o F L34 40 M
Tl T AE N 85 FR L [ 15 9% 24 b, ¢ R o R AR IR #%
SIS A A A N A A 1 I AR G R T K R
BB IFEFWASRE S A MIEREREFR. N 24 h
JEFF R Lk 5 d U A A5 4L 40 BT

1.2.4 WEFEARC.4HEPBEESHERORA
Ja , 6B T MRS 45 HL.

1.2.5 Z#ijfd BGP Runx2 & [ 3% A K il : 32 B 4% 21
4 S A RS 5 L B4 BGP \Runx2 2K H &l
Vi B WB AR B 5 B AT, I e & AL 45, B
BIKEME S NS S ] BGP  Runx2 {7 (4 46 %t

KL,
1.2.6 40 2 BGP. Runx2 mRNA & ik 89 & i .

TRIZOL ¥ 42§45 41 8 RNA I & B HUE RNA
Qpug, Wi G LR RS — 55 cDNA, ¥ A B
K 150 bp .86 bp.51 bp 43 % i GAPDH,BGP |
Runx2, #2520 & 1 & F R #2417 RT-PCR
I B PCR ™44 o ¥ B A3 Bl e i 43 o
L3 SGifeeihs

R JH SPSS 22. 0 # f42 #E AT B 5L it 5 40 A .
B ebR 2 (v2s) R BBR, ) ANOVA B
PRI 27 22 43 BT 325 4 BT 4R 1RD 2 5L % 4L 1A 1L SR A
LSD J7ik, & «=0.05,P<0.05 £/x %5451

2 #R

2.1 BMSCs 53545

Y1 a5 2= 5 = AR AT O O R e HE A A K I
HAEKRIE, WA 1,
2.2 BAMEIERITYOLERILEK

BT WA WAL G LR R A AT AN 5 Y B =
HEZTaHH; A MFH(5%.10%.20%) Ffi 5
R TN, 2068 5 65 Y Bt R 0, R LR B T
20%A , MBS HERNEE HRER TEH
HELG BB HFA, LW E N E 30% 1, 4545
TH R T AR A RIE 2,
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Fig.1 Microscopic morphology of P1, P2 and P3 BMSCs. A
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D: 30% drug-containing serum group; E: Blank serum group; F. Traditional osteogenesis

induction group.
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BGP wess wums WP esmy o e
Runx) e soeor S0 wolae oo amsn

GAPDH e 5 L
A B C D E F

B3 #4400 BGP Runx2 EHERIE
E:AB.C.D 510 5% . 10% ,20% ,30% & 25 101 75 4 ;
E Oz B HE  F s & H S A
Fig.3 Expression of BGP and Runx2 in cells of

each group

F1 HHAN BCP Runx2 B HRIK HH (5s)
Table 1 Comparison of BGP and Runx2 protein expression

in each group(x+s)

44 BGP/GAPDH Runx2/GAPDH
5% & 24 1L 7% 20 0.76+0. 04% 0. 88x0. 084
10% & 25 1L vE 4 0.85+0. 074 1.00+0. 034
20% & 25 Mg 4 1.04£0.11%4 1. 10£0. 054
30% ¢ 25 ML ¥5 41 0.82£0. 02 0. 850. 09*
Z5 4 0.72+0. 05 0.81+0. 14
EHERTESE 0.74%0. 04* 0.830. 012
FAY 10. 051 5.770
P{a 0. 001 0. 006

T H2 HA A, P<0.0155 5% . 10% .30% & 25 i 1% 40 K f&
ZRBiESH L E, A P<0.01,

R2 ZAYME BGP Runx2 mRNA FiE# (& £5)
Table 2 Comparison of BGP and Runx2 mRNA expression in

each group( % s )

215 BGP Runx2
5% 752 L 4 1.82+0. 242 1.24+0. 292
10% & 24 1 %5 4 2.05£0. 322 1.6x0. 18%
20% & 25 1LV 41 2.95+0, 2244 2.1820. 2044
30% &2 s A 1.68=0. 19 1.06+0. 154
=P 1. 00£0. 00 1. 00+0. 00
BEE R iESH 1.63+0.30% 1.02+0.27%
F{l 10.510 11. 898
P{E 0. 000 0. 000

5, P<0.0155 5%, 10% ,30% & 25 11 3 41 K f&
SR FHEFH I, A P<0.01,

AL 45 R B oR, KR P14 BMSCs & 75
JE 4R LB ] DL 2 45 4R JE U BE A K BMSCs BE 7245
AR ER, RO PP A S A
Kvp BMSCs 2 28 d (BB SR FRIG 1T 96 H 40
5T D 2T (5 45 45 1 4R R BE A 2 1M I VR E 8
(5% 10% 20% ) T K60 , 75 e BE Sk 20% B 4T €6, 45 4%
THERLZ AR ELZTEAASEKERNT AT
ZH B Y5 24 LT W 30% B, 4T €8 45 45 T B
TR XS EELGYIRER X, JERFEE N BGP ]
SEMEMAREE N, EE R AR B EY
i, BGP (1) 8 24 A & — 77 1 HL BB 0 i 5 R K

BEEWIE R, 55— J7 W R84 HE 5O/ 1 B Ak
#-1, Komori 251 IR T i Tt = Runx2 A
T 5| S B A A AN B, O Tk 2 R AR B
Bt Runx2 7E-B T8 B 1R] 98 15 5B 20 B A0 4R B 48
R g 54k, 2 BMSCs BB 40k 9 S 5 9 1 KB I8 A
BIbR SR Y ARSI BT Y45 R 2R, BGP  Runx2
FEIH K R B R A TE 20% Yk BE A 24 000 4H 3k KO
S, AT AR n] U, A K O 2
1 M 5 4 3 BMSCs A BGP  Runx2 3 [H 3% 5% f2
H i 235, 755 BMSCs [n) B0 40 1 404k, - B 2 5%
24 1ML 7% W S R 20% i X R s SAE R B W

M 20 4 60 AE AR, B AR B A0 H BB A =2 [A) B
2 8 WO AR A, IS BB A T OP B T DT B
TR EEEE ", REAW, L TXEEY
SRR, 75 EE N OP f9YA 7 3 B A0 45 40 1 0% i
25 R AR E I SRR ik R — I B —E
T ARBRAR . e AR PHER IR 18 I
OP B, % HR T % ML AR 2 A~ ML AE 09 98 75, A5 A 3 Joit
WS T BAFAT R A B 7 B H A T E 2k
RPH I FPEHISN BT IRATIRYT OP £
FEWMAEE T HABE . AOXKES IRY T KR EFE
EBmME HRANEIRANR, BN A, BRI,
KB B I A L TR AR AR L R A S
FiE AT 1L VR TR R U AP IR
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