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WE: B WEL A HALREYIr & 25 M0 7 X3 4 50 55 35 69 K 5B 8 16 72 & F 40 e (bone marrow mesenchymal
stem cells, BMSCs ) 3 7 711 [ A & 40}l (osteoblast, OB) R M E MW, Hi&k EZHLFHWEESBEAERAR
BMSCs; M3 LA JAH A BT 3R 2 S A2 AN FRZS PR XS BR 25 3MME R 3 48 10 K B 25 1L 3 I i 3 1
(MZRM EER CB-HmBEMM) FESA M 0 & 25 M 7F 4 3t 8 4 xF BMSCs #47 T 51, R A MTT ¥ K )
BMSCs S5 AN B IR AL B IR 7 & 25 1L 7% X BMSCs 33 5 (9 5% 0l ; 30 =X 48 B2 (X %4 BMSCs 317 % & ; Fl PNPP 3% 46 )
EARLREFT S mEx BMSCs ] OB ER M@ m, HR PARLUGHARAMER CDO 2 Mk &Rk,
CD11b/c.CD45 Bt &R E . £ ABEIEEF T S A MFEX BMSCs AR B HFFHAARAMEA, LA EP
HEBHGHSHAHLEEREE (P <0.05), &t £ AHLLISFF &2 0E T L FEE SR BMSCs
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Effect of Zuogui pill, Yougui pill, and their containing serum on the proliferation
and osteogenic induction of bone marrow mesenchymal stem cells
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Abstract: Objective To observe the effect of Zuogui pill, Yougui pill, and their containing serum on the proliferation of
rat bone marrow mesenchymal stem cells ( BMSCs) cultured in vitro and the induction of BMSCs differentiated into
osteoblasts (OB). Methods Rat BMSCs were isolated using adherence method and then cultured with different medium.
Serum containing Zuogui pill, Yougui pill, both of Zuogui and Yougui pill, nourishing the kidney drugs, tonifying the
kidney drugs, and positive control drugs ( Bujiale) was collected. Then, BMSCs were cultured with the drug containing-
serum plus inductive agents (including dexamethasone, vitamin C, and B-sodium glycerophosphate) , inductive agents, or
drug-containing serum. The proliferation of BMSCs was detected using MTT method. BMSCs were identified using flow
cytometry. The effect of Zuogui pill, Yougui pill, and their containing serum on inducing BMSCs differentiating into OB
was detected using PNPP method. Results At the 4th passage, CD90 was positive, while CD11b/c and CD45 were
negative at the surface of the cells. Zuogui pill, Yougui pill, and their containing serum could significantly promote the
proliferation and osteogenic induction of BMSCs. Zuogui pill, Yougui pill, and nourishing the kidney drugs had significant
effect when compared with others (P <0.05). Conclusion Zuogui pill, Yougui pill, and their containing serum, plus

with inductive agents, all could significantly promote the proliferation and osteogenic induction of BMSCs.
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B R B AE (osteoporosis, OP ) B —F DI KB &
M AL E MR RRFE, FEE BRI, &
RER WKHE FERELEEHh L 5 HE
FOUEEMEEREMERIFELY . £ AHA
HIRBTH - KN BE(RELB), £ RS F
B, AT ERARIE, i W ERB S BT g 0%
S AHLE AR AR BB R B B 0, PH AR B
B, AR ESS AL AR BA 22 5 RO b DA E
HILHZE. HMEERTY A HBLETA
MR ELRET R, &£ R EE AT B
[8) 3¢ i T 41 8 ( bone marrow mesenchymal stem cells,
BMSCs) ") fHM AR R F B LLEHR. ALHH
B ABEALLHFET FHMEMNEIERORR
BMSCs fI1E R - SE e BT 5% , B 5L 33 58 1 BMSCs 2
FARR AR 25 F A BMSCs #4977 50 R A FI AL
RAL TR AE,

1 #EERE

1.1 ZHKZHY

SPF% SD KW 70 R,2 Ak, MER ¥, hE
210210 g MFUTKAEYERFGRA A, 5
IES :SCXK (i1 )2010-0001, A THI & &2 MmE, &
B BMSCs R H LR M AR 2 R,
1.2 FEAY KA

PAHRFBWEFITHEAREREBES &
B, A A (R - B 24 g KD ILE 12 g MFE T
12 g WIZRH 12 g ERIDTE 12 g WL T 12 g1
AR g IR 12 ¢) B EMN (RS B
H2Ag PMA 12 g MiRRTF 12 WEEI g A
Wk 12 g WIELF12 g 59 g WH 6 g kL 12
g BT 6 g) HFEZF (B B E 24 g 1L Z
12 g MifEF 12 g ILZKB 9 g E P BR 12 g i H 2
T 12 g) JEBRAZH (B4 - B 24 g S ILZ 12
g MIAR T 12 g LR 12 g BRI 12 g) ANEHZ
F(BAr RNEE6 g kb fi 12 g I 6 g EAME 12 g,
HeF12g), i EHMEY BRI BKIGN, A48
Hlg-m s HEFRESE _BELF (XE
DELPHARM Lille S. A. S. # © H % # F
J20080036 ) ; ¥ B % o-MEM 3% 3% W, 6 4 1 ¥
(FBS) (Hyclone); 5% & £ 1B & W (100 x )
(Genview ) ; CD45 #{ #k . CD11b #t f& . CDI0 #i 1k
(Biolegend ) ; PBS (b 3 S B B 5% ) ; BE B . MTT,

Triton X-100 . B-H M BB &1 4L X C.HLE KM
(Sigma) ,
1.3 FEMNH

HF safe-1200 Bl A& ( L S8 ) ;3111
B CO, $£3% %8 (Thermo, £ [H ) ; DFC320 BRI 5| & &
& (Leica, 2 [H ) ; iMark &) &5 1 {X ( Bio-Rad, 3£
H ) ;FACSCailbur X 41 H{L (BD,EH),
1.4 SHNBEVHEELH A

70 R KBBEN SR T A ARILE(ZGW)
AHEIHAYCW) W H IR A(CTY) ERAH
(ZYY) AhPHZ54H (BYY) (#MEFK A (BIL) (% 5t
M4 (Control) , B4 10 R MR ¥ B kg h&E
KEWEHEIANG63 BB, FEERAKRK
EEBNEFARGEN 2 BRRKBEES 1
K, ZEAXNBAERERK, FHE4dB%2hE,H
HETE ST 10% /K& AR B, R A KR IE F 37 Bk E
i,#% 2 h 5,80 (2500 rppm,4°C ,20 min) , Y &
M3E,56°C 7K 8 K 1% 30 min, %5, - 86C £,
BN 8 4, ZGW +iESH (YD) . YGW +
YDJ #4H.GTY + YDJ 48 . ZYY + YDJ 48 .BYY + YDJ
4 BIL+YDJ 4, UL E R AEHHMM 10% 2 M
BERESF(F 10 "mol- L' 1 ZEKH .50 pmol -
L' 44 % C .10 mmol - L' B-H M BEBR 4% «-MEM
¥R W) YD 4 (4% 10% FBS #43% 57 ) . Control 4
(% 10% Control 44 F A 1K o-MEM 3555 %) o
1.5 kKE BMSCs B 5k

B2 A #% SPF % SD HE ¥ K BB HALFE,75%
BRI 10 min f5, B &4 T BUSM B & , £ B
BLEMERAL S HRERFLEE. EHREN
BN, ASml & 1x10°U-L ' HFEE 100 mg-L™"
BBHEENRRE o MEM 5B R E rhik & 88
B.2FHETH RERTHAHRER, BEY
A 15 ml BEE.LES,1000 r-min ' B0 3 min, {f
Z EEWBUS , MA SRR 450 10% FBS i) 25l 5 5%
W(EF1x10°U-L'HFBE 100 mg L' HMHEEE
B9 o-MEM 5 3590) , B R M, BFHTF 25 em® 3%
i, & 37°C 5% CO, MMIZFFRA PR, EHEE
4d EREW,LIEE3 d BB 1R, HEF10~14d,
FrEIMK = 80% Rt & B, AR BBV fb W EFT IH 1 .
E R
1.6 BMSCs 4%

P4 4L PBS e =i, BB HIL/E , A 1
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£2 A LAPARHKFF A M
%t BMSCs i H &M (2 2s)
Table 2 The effect of Zuogui pill, Yougui pill,
and their containing serum on the

osteogenic induction of BMSCs (x £5)

B 18]
A5l
6d 94 124
ZG +YD] 0.415:0.066**® 0,456 +0.029**® 0,402 +0.014* *WC
YG+YD) 0.362+0.031**0 0,340 +0.021* "5 0,352 +£0.010* %0

0.324 +0. 020 * * WO
0.368 £0. 026 * =T
0.153 £0.026 * *0

GT+YDJ 0.287+0.027**5  (.326 +0.026* ¥ WO
ZY +YDJ 0.356+0.017**5  0.352 +0.018* *C
BY +YDJ 0.223 +0.043**®Z 0,247 10,021 80

BJ +YD] 0.329 £0.037** 0.360 £0.017** 0.361 £0.028* *
YD]  0.112:0.016 0.267 £0.029* 0.431 £0.018*
Control  0.109 +0.010 0.226 +0.012 0.177 £0.019

H:n=8,“*"%/R5 Control HH.E P<0.05;“* " %15 YDJ
I P<0.05;“""RF 5 BIAWE P<0.05;“0" %R 5 726 4
L P <0.05

4 itig

FERZH T 41 M F, BMSCs L H B R B
MHE .5 T ARATEHALMBEUES
K (MHC) T 264> F L B R 22 ¥ 40 B ] 0 ] % 0 T
HARBEEMAR TEBHARAET . EKINEHF K
BMSCs B/, 54 TR 88, R TE , IR L3S K, BE
DLAREHR R EH . BF% BMSCs 140 A
B % 8L, BMSCs 4 90% 4t T GO/G1 #, i W]
BMSCs EE B it . BERAME KN IE
R EZ 5] & 8RB 41 (osteoblast, OB)
BB T A B BB 4l (osteoclast, OC) Y B % I
THEFBEWBERKLE ;OB AMURE TR, [
BT OC X & Al , 2 BB E Bk 4
fa, 0B S MR KEE LE T BREAE BN
BE", T BMSCs e B S M N OB, HE X R
Wih OB REMEERR ALRELIMRLE A
PR HE &M S BMSCs MR 5% S,
A 3 — 4 B B b R 25 % BMSCs B9 T BUHLAI

HRA T EEHEAERETHMBM Y&
AR O 0 R 9 B S 4 B Y E RS B B 0
5 QR IE 55 R M WG B 1 Sk 43 9 4 P A U B R i
s s ORI 41 Mo A AR AT T A0 A Sy B s DR B
PR F IR ST RBEEIR S E L. AR
SEATERBNEARIYEXAN L. FRA
5 A A A A, (B LR IR A E R
B BFEES RS s A, B o 2 B
RAPRA o 55 BT 5 B 00 B 1 3% T s A s () 82 U e
SAEEEK, XUTREESELIRIERT BHEHEIAE

HiXf BMSCs 4K A F 84 4 i 7 F 42 05 Bt 4 S A
Ko T2 B BEGRE R AR 4B T 40 M I B AR,
BB E AN, s m R, AR
4 MTiAB 44k BMSCs # H #, § Friedenstein'"’
%5 1968 4EF B SR W5 B vk 4K 18 BMSCs J& , &% 7 i
HEi{3 B85 Z M A, Ak kK& s BMSCs ¥
B E LA YR (8] T 40 B /D B R R A0 B (1
T4 M, RS-1) /N RLTE 4 (RS-2) AR 9 2 41
A T % S R A B LA S
%K A2 B BB NG RE 2k 40 B KR BMSCs,,

3% A RU'Y, BMSCs # i it JE CDI105
(SH2), CD73 (SH3 ,SH4 ), STRO-1, -l Z1 B 1,
CD29,CD44, CD90, CD106, CD120a, CD124, CD166
1 HLA-ABC 45 2 A, ifi CD11b, CD14, CD34 #
CD45 S Mik RiIrEE Y., ALK E LR M
B % 5 CD90 3 ik FH ¥, CD11b/c,CD45 % ik B
P, T BRIA AR SE I 4 B B SR B B BMSCs,

& 5h 3% 3% BMSCs L 5 3F 17 OB 404k, &
W T —E IR, P e B 55 55 A R
ARSI E SN OB g &, HaER, HxH"
Wit s 25 % BMSCs BB M B ERME W, &
B AP 2 U IR 5 S0 X BMSCs 48 54 # AR,
BAEIHER,BAEREERY FHHRBES NS
APy XT BMSCs B MM B BT, ALR
AHFAFEMEE L AEAREFRS &4 Mm%
FRAURBGAELBBEFHESHO T E, U
SRR R R B BB e A A AR
HiF &2 m 5 Xt BMSCs [1] OB S E M, £.
HHEAREFRFA FEANASHEL AEALERHE
WHEHME FEIRNAERT KR BMSCs 81—
MWARRERIFEMEALELHES, SR K
BHM EE ARZEIRBEY, ZHERT £4
BSR4 Sk, X AL
H5OBEMUMWESME KIS, HE XD B-H
MBERR K CREHK OBiESHN™ B
T KB B TE b ZE KA B-H B MR A &
CHIfEA T EnM OB ML o BrLAA SC 6 BF 5%
KRB PR B4 OB K ERBHBEFHAR
BAEARLEARER, £ AEAEEFEF &0
B UHFEESHI X BMSCs R ARBAESEAE
BEMRAEM,

U4 RAR 2 SCHER M B AL HEIE 2 18 (25 D B
R BB R F X R EHRIT R SRR
PARE AT BT, 5 B 2 25 90 0F 95 B 2 R 0 TR B F G
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ITREAMEERGMENEERR. (AFANE)HR:
“EERAETOTEHEL” BEZRHSHFE S
BIBEEXREY B ERMEHEEAR K2
FE=5E B n>EHEERR, AEEFREHRMT
BRI, Sy RE R, & gt E, §
ARRZA BRERZAE, EHHIUNEREBARZ
ELA, T E PR NE BT KSR BOR LA 5 #b
EBRED KRR ERE, REHEFEXRZ
B MRBRERZEEE, EURFEE, 85
AR B FHANE . 25X BMSCs A H i
FHHAETBEEPEMNES, X FALELEH
b2 2 B ST AR A B0 Y L WA IE R K T B R B
IERS, EHAY Z U HEA R GERTE FLH
FEE R B A5 0, AR B 2508 0 3, DU AR SR 1ML 3%
AR R A AR A B . A2 i K SR
BRI B R EE P S M 25 2 0L, (T Mk 25 3
AL, AR K SEEEXME S, EH TR S
B RGBT . A ST A o 2 i v 2 F o
BB BRI RIS & 25 M XA S B
FRi) BMSCs MM A FERMEW EXLT £ 4
ALK H A7 J7 X BMSCs 3% 58 F R & 5 B A {2
e AR EPL AHI EERAHBRERA
FiE, ALBEMANGHERNAE, BT HES
“EEE CEWTERHMEANR, R AALH
PR ML, 9t — BT P 25 T BMSCs 89 K L
WA LR KHE

[ 8 % x ®m ]

Mao wenqging, Tian tian. The etiology and pathogenesis of primary
osteoporosis. Chinese journal of osteoporosis,2011,17(10) :937-
940.

Lv haibo, Ren yanling, Wang ying, et al. Experimental research
about the preventive and therapeutic effect of Zuogui pill on
ovariectomized rats, Chinese journal of osteoporosis , 2010, 16
(11) .847-850,823.

[ 3] Wei jingiang, Lv chaohui. Mechanism of kidney in traditional
Chinese medicine treatment of primary osteoporosis. Massage and
rehabilitation medicine magazine,2012,3(27) :51-52.

Liang giming, Xu xiaozhi,Pan guoquan, et al. Yougui pill of add
and subtract in the treatment of kidney deficiency type
osteoporosis study. Chinese medicine guide ,2011,9(33).5-7.
Li yanfen, Sun lanjun,Zhao yinggiang, et al. Compound danshen
dropping pill intervention between the bone marrow mesenchymal
stem cell transplantation after the experimental research of

myocardial regeneration. Chinese medicine modern distance

education of China,2009,7(9) .81-83.

161

[10]

[12]

[(13]

(4]

16]

[(17]

Gong yuanyuan, Zhang lihua. Traditional Chinese medicine on
bone marrow mesenchymal stem cell research advances in the
effect of multidirectional differentiation. Journal of henan
traditional Chinese medicine, 2002, 32(2) :252-254.

Van Damme A, Vanden Driessche T, Collen D, et al. Bone marrow
stromal cells as targets for gene therapy. Gurr Gene Ther 20022
(2):195-209.

Hua song, Wu hao. The research progress of bone marrow
mesenchymal stem cells. Chinese journal of animal husbandry,
2004 ,40(10) ;3841.

Ye jingmei, Tan huo. The research progress of bone marrow
mesenchymal stem cells. Journal of guangzhou medical college,
2006,34(1) :69-71.

Hao changying, Ren yanling, Zhao jinru. Zuigui pill containing
medicine serum through ERK/Smads signal pathway intervention

function of MC3T3-El
pharmacological bulletin,2012,28(6) :872-876.

cell gene expression. Chinese

Mai xia, Chen li, Zha lagahu, et al. Rat bone marmow
mesenchymal stem cell separation and cultivation and its
biological ~characteristics were observed. Chinese tissue
engineering research and clinical rehabilitation, 2007, 11 (3);
463-466.

Zhang bensi, Wang fan, Deng li, et al. Separate and cultivate rat
bone marrow mesenchymal stem cells and its phenotypic and
functional characteristics. Journal of Sichuan university( Medical
sciences ) ,2003,34(4) .738-741.

Wang wen, Li jing, Wang zongren, et al. Compare under the
condition of different isolation methods and cultivation of rat bone
marrow mesenchymal stem cell proliferation sitvation. Chinese
tissue engineering research and clinical rehabilitation,2007, 11
(3) :482-489.

Friedenstein AJ, Chailakhyan RK, Gerasimov UY. Bone marrow
osteogenic stem cells; in vitro cultivation and transplantation in
diffusion chambers. Cell Tissue Kinet,1987,20(3) ;:263-272.
Friedenstein Al, Petrakova KV, Kurolesova AI, Frolova GP.
Heterotopic of bone marrow. Analysis of precursor cells for
osteogenie and hematopoietic tissues. Transplantation, 1968 , 6
(2):230-247.

Hennrick KT, Keeton AG, Nanua S, et al. Lung cells from
neonates show a mesenchymal stem cell phenotype. American
Jounal of Respiratory & Critical Care Medicine, 2007, 175
(11):1158-1164.

Woodbury D, Schwarz EJ, Prockop DJ, et al. Adult rat and human
bone marrow stromal cells differentiate into neurons. J Neurosci
Res,2000,61(4) :364-370.

Woodbury D, Reynolds K, Black IB. Adult bone marrow stromal
stem cells express germ Line, ectodermal, endodermal and

mesodermal genes prior to neurogenesis. J Neurosci Res, 2002,

69(6):908-917.

(F#% 680 )



680

[16]

[17]

[18]

A R A 2

201347 HE 19 %% 78 Chin J Osteoporos, July 2013, Vel 19, No.7

kyphoplasty in the treatment of vertebral compression fractures:a
systemic review. Eur Spine J,2006,15.:1050-1067
Khanna AJ, Reinhardt MK, Togawa D, et al. Functional
outcomes of kyphoplasty for the treatment of osteoporotic and
osteolytic vertebral compression fractures. Osteoporos Int, 2006,
17:817-826.

Wang JC, Mummaneni PV, Haid RW. Current treatment strate
gies for the painful lumbar motion segment; posterolateral fusion
versus interbody fusion. Spine,2005,30( Suppl 16) ;S3343.

Che Yanjun, Chen liang, Yang Huilin, et al. Surgical outcomes
for recurrent lumbar disc herniation. Chinese Journal of Spine and
Spinal Cord. 2010,20(9) .730-735.

Yang Huilin, Wang Genlin, Liu Jiayong. Nonunion osteoporotic

vertebral fractures treated by balloon kyphoplasty. SAS, 2008,

[20]

[21]

22]

Miami, USA.

Garfin SR, Buckly RA, Ledlie J. Balloon kyphoplasty for
symptomatic vertebral body compression fractures results in
rapid, significant, and sustained improvements in back pain,
function, and quality of life for elderly patients. Spine,2006,31 ;
2213-2220.

Ledlie JT, Renfro MB. Kyphoplasty treatment of vertebral
fractures: 2-year outcomes show sustained benefits. Spine,2006,
31.57-64.

Yang Huilin, Yuan HA, Chen Liang, et al. Balloon kyphoplasty
for the treatment of osteoporotic vertebral compression fractures.

Chinese Journal of Orthopaedics, 2003, 23; 262-265.
(WHE B 201207-25)

( E#e5E 702 W)

(19]

[21]

[22]

Fan hongqi, Sun huisheng, Liu zhenqi, et al. The traditional
Chinese medicine of compound bone setting on bone marrow
mesenchymal stem cells to osteoblasts in vitro proliferation and
differentiation. Chinese tissue engineering research and clinical
rehabilitation, 2007 ,11(10) :1818-1822.

Cheng zhian, Song shaoyun, Wu yanfeng, et al. Jiangu two
immortal pill mediated between osteoblast induced directional
differentiation of mesenchymal stem cells and its osteogenetic
activity. Chinese journal of traumatology,2005,13(1) .8-11.

Ma xinlong, Sun xiaolei, Ma jianxiong, et al. Platelet rich plasma
unite calcification induced on bone marrow mesenchymal stem
cell proliferation and distribution of active effects. China combine
traditional Chinese and western medicine surgical magazine,
2010,16(2) :195-199.

Dupree JL, Bigbee ,JW. A cetylcholinesterase inhibitor treatment

delays recovery axotomy in culture dorsal root ganglion neurons.

23]

24]

225]

[26]

JN eurocytol ,1996 ,25(8) . 439.

Buttery LD, Bourne S, Xynos JD. Differentiation of osteoblasts
and in vitro bone formation from murine embryonic stem cells.
TissueEng,2001 ,7(1) : 89.

Traditional Chinese

Yang feng, Tang dezhi, Bian qin, et al.

medicine induced osteogenesis of mesenchymal stem cells
differentiation between bone marrow. Chinese tissue engineering
research and clinical rehabilitation, 2011, 15 (10) ; 1847-1850.

Guo yang, Ma yong. Traditional Chinese medicine prescription
analysis commonly used for the treatment of osteoporosis. Chinese
journal of experimental formulas of Chinese medicine, 2010, 16
(17):188-191.

Li jing, Yin fei, Yao shukun, et al. Serum pharmacology were
reviewed. Chinese journal of basic medicine in traditional
Chinese medicine,2009,15(3) :234-236.

(WURR B #: 201209-27)



. AR &S S R T AR e s S H RREE
i

(=" farsc,  RE, FHR, (T, HE Wenzhi, SONG Nan, WANG Zhimin, REN Yanling
VEF LA {1328, HE Wenzhi G B2 245 K87 2454 %, ThFH, 110032),  4<[&, SONG Nan (3L 57 1[5 28 R 27 R i s 2 e 1L

T E R E S T E R, EAR, WANG Zhimin OT 52 P 2 k228 —Im K24 0%) » AT HaFs, REN
Yanl ing (I 71 25 K27 Jefifi s 7 )

s o 4 i b2 S TIC]
YT 44 Chinese Journal of Osteoporosis
&, F A - 2013, 19(7)

1.Mao wenqing;Tian tian The etiology and pathogenesis of primary osteoporosis[#F]i£3¢]-Chinese Journal of

Osteoporosis 2011 (10)

2.Lv haibo;Ren yanling;Wang ying Experimental research about the preventive and therapeutic effect of Zuogui pill on

ovariectomized rats[T|iE3C]-Chinese Journal of Osteoporosis 2010(11)

3.Wei jingiang;Lv chaohui Mechanism of kidney in traditional Chinese medicine treatment of primary osteoporosis

2012(27)

4.Liang qiming;Xu xiaozhi;Pan guoquan Yougui pill of add and subtract in the treatment of kidney deficiency type

osteoporosis study 2011(33)

5.Li yanfen;Sun lanjun;Zhao yinggiang Compound danshen dropping pill intervention between the bone marrow

mesenchymal stem cell transplantation after the experimental research of myocardial regeneration[#T]i£3C]-Chinese

medicine modern distance education of China 2009 (09)

6. Gong yuanyuan;Zhang lihua Traditional Chinese medicine on bone marrow mesenchymal stem cell research advances in

the effect of multidirectional differentiation 2002 (02)

7.Van Damme A;Vanden Driessche T;Collen D Bone marrow stromal cells as targets for gene therapy 2002 (02)

8. Hua song;Wu hao The research progress of bone marrow mesenchymal stem cells 2004 (10)

9.Ye jingmei;Tan huo The research progress of bone marrow mesenchymal stem cells[#F]i£3C]=Journal of guangzhou

medical college 2006(01)

10. Hao changying;Ren yanling;Zhao jinru Zuigui pill containing medicine serum through ERK/Smads signal pathway

intervention function of MC3T3-El cell gene expression 2012(06)

11.Mai xia;Chen 1i;Zha lagahu Rat bone marrow mesenchymal stem cell separation and cultivation and its biological

characteristics were observed 2007 (03)

12. Zhang bensi;Wang fan;Deng 1i Separate and cultivate rat bone marrow mesenchymal stem cells and its phenotypic and

functional characteristics[#ITiE3C]=Journal of Sichuan university(Medical sciences) 2003(04)

13. Wang wen;Li jing;Wang zongren Compare under the condition of different isolation methods and cultivation of rat

bone marrow mesenchymal stem cell proliferation situation 2007 (03)

14. Friedenstein AJ;Chailakhyan RK;Gerasimov UV Bone marrow osteogenic stem cells:in vitro cultivation and

transplantation in diffusion chambers 1987 (03)

15. Friedenstein Al ;Petrakova KV;Kurolesova Al;Frolova GP Heterotopic of bone marrow. Analysis of precursor cells for

osteogenie and hematopoietic tissues 1968(02)

16. Hennrick KT;Keeton AG;Nanua S Lung cells from neonates show a mesenchymal stem cell phenotype 2007 (11)

17. Woodbury D;Schwarz E J;Prockop DJ Adult rat and human bone marrow stromal cells differentiate into neurons[#h3C3f

FIIT 2000 (04)

18. Woodbury D;Reynolds K;Black IB Adult bone marrow stromal stem cells express germ Line, ectodermal, endodermal and

mesodermal genes prior to neurogenesis 2002 (06)



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201307010.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201307010.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%96%87%e6%99%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e5%9b%a1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%ba%e6%b0%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e8%89%b3%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Wenzhi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Nan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhimin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22REN+Yanling%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e8%8d%af%e5%ad%a6%e9%99%a2%2c%e6%b2%88%e9%98%b3%2c110032%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e5%9f%ba%e7%a1%80%e5%8c%bb%e5%ad%a6%e9%99%a2%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e7%ac%ac%e4%ba%8c%e5%8c%bb%e9%99%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e5%9f%ba%e7%a1%80%e5%8c%bb%e5%ad%a6%e9%99%a2%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e7%ac%ac%e4%ba%8c%e5%8c%bb%e9%99%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e4%b8%b4%e5%ba%8a%e5%ad%a6%e9%99%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e5%9f%ba%e7%a1%80%e5%8c%bb%e5%ad%a6%e9%99%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e4%b8%ad%e5%8c%bb%e8%8d%af%e5%a4%a7%e5%ad%a6%e5%9f%ba%e7%a1%80%e5%8c%bb%e5%ad%a6%e9%99%a2%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mao+wenqing%3bTian+tian%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201110024.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lv+haibo%3bRen+yanling%3bWang+ying%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201011011.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201011011.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wei+jinqiang%3bLv+chaohui%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liang+qiming%3bXu+xiaozhi%3bPan+guoquan%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+yanfen%3bSun+lanjun%3bZhao+yingqiang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgzyyxdycjy200909075.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgzyyxdycjy200909075.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzyyxdycjy.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzyyxdycjy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gong+yuanyuan%3bZhang+lihua%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Van+Damme+A%3bVanden+Driessche+T%3bCollen+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hua+song%3bWu+hao%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ye+jingmei%3bTan+huo%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gzyxyxb200601022.aspx
http://c.g.wanfangdata.com.cn/periodical-gzyxyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gzyxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hao+changying%3bRen+yanling%3bZhao+jinru%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mai+xia%3bChen+li%3bZha+lagahu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e11.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+bensi%3bWang+fan%3bDeng+li%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hxykdxxb200304040.aspx
http://d.g.wanfangdata.com.cn/Periodical_hxykdxxb200304040.aspx
http://c.g.wanfangdata.com.cn/periodical-hxykdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+wen%3bLi+jing%3bWang+zongren%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Friedenstein+AJ%3bChailakhyan+RK%3bGerasimov+UV%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Friedenstein+AI%3bPetrakova+KV%3bKurolesova+AI%3bFrolova+GP%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e15.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hennrick+KT%3bKeeton+AG%3bNanua+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Woodbury+D%3bSchwarz+E+J%3bProckop+DJ%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Woodbury+D%3bReynolds+K%3bBlack+IB%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e18.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e18.aspx

19. Fan hongqi;Sun huisheng;Liu zhenqi The traditional Chinese medicine of compound bone setting on bone marrow

mesenchymal stem cells to osteoblasts in vitro proliferation and differentiation 2007 (10)

20. Cheng zhian;Song shaoyun;Wu yanfeng Jiangu two immortal pill mediated between osteoblast induced directional

differentiation of mesenchymal stem cells and its osteogenetic activity[H#iFi£3¢]=Chinese Journal of Traumatology

2005 (01)

21.Ma xinlong;Sun xiaolei;Ma jianxiong Platelet rich plasma unite calcification induced on bone marrow mesenchymal

stem cell proliferation and distribution of active effects[#iTi3x]=China combine traditional Chinese and western

medicine surgical magazine 2010 (02)

22.Dupree JL;Bigbee. JW A cetylcholinesterase inhibitor treatment delays recovery axotomy in culture dorsal root

ganglion neurons 1996 (08)

23.Buttery LD;Bourne S;Xynos JD Differentiation of osteoblasts and in vitro bone formation from murine embryonic

stem cells 2001(01)

24.Yang feng;Tang dezhi;Bian qin Traditional Chinese medicine induced osteogenesis of mesenchymal stem cells

differentiation between bone marrow 2011 (10)

25. Guo yang:Ma yong Traditional Chinese medicine prescription analysis commonly used for the treatment of

osteoporosis 2010(17)

26.Li jing;Yin fei;Yao shukun Serum pharmacology were reviewed 2009 (03)

ACEERE: http://d. g wanfangdata. com. cn/Periodical zggzsszz201307010. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fan+hongqi%3bSun+huisheng%3bLiu+zhenqi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e19.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cheng+zhian%3bSong+shaoyun%3bWu+yanfeng%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgzygsk200501003.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgzygsk200501003.aspx
http://c.g.wanfangdata.com.cn/periodical-zhcszz-e.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ma+xinlong%3bSun+xiaolei%3bMa+jianxiong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgzxyjhwkzz201002024.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgzxyjhwkzz201002024.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzxyjhwkzz.aspx
http://c.g.wanfangdata.com.cn/periodical-zgzxyjhwkzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dupree+JL%3bBigbee.JW%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e22.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e22.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Buttery+LD%3bBourne+S%3bXynos+JD%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e23.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e23.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+feng%3bTang+dezhi%3bBian+qin%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e24.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Guo+yang%3bMa+yong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e25.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e25.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+jing%3bYin+fei%3bYao+shukun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307010%5e26.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201307010.aspx

