PEEH 2004 £ 10 B 17585 108  China J Orthop & Trauma, Oct. 2004, Vol. 17, No. 10 + 589 -

NPV E RN =g B ) A R i
it 3¢

FHL IR AR RAN Ak — B, A E L AU
(1 WERPEEBEHGR, BE @M 350003; 2. WRERKS; 3. EPRE A LRFELERR
Eh IR )

B BRSNS R B AN, 16 N K LB KA A 4 S A
HEHME B FIGIT BIRBAMEMNYLH . %508 SD KBS TR A, BTS2 DR B A
HWHEHER RUERET 8 REREEHET, M EAANBRSRAEEN 2(hBMP,) B S F i858
1) R A ) B MM R BE A T IRV . R — VR B B ) TT AR 32 4k P 0 - B ) 76 R
G ST L TAYEBRBRRE A B £S5 K 398 rhBMP, (VS (R ML B0 BB R R AR KR T
B, HEBRIMX RS BRI RA AV S B SR RAME. &t B AT LR
rhBMP, 8971 , (23716 A 8 B BB 2 IR A A B AR K IR F By, KB4 T BUBE R, LR F 45 21
UUBLSSE AT LA 2 ThBMIP, 553 f1) B f 8) 76 TR 40 M 43 Y B VE B AR B 45 2, 410 M ) 9 5k 40 B 1 /R
B AR, N TR HEES BB R T Ui,

XER FRHAL:; EHANK; REHE; BAERETR

Study of differentiation of SD rat’s marrow stromal cells with sthenia skeleton herbs mixture in vitro L]
Narn , WANG He-ming , LIN Xu , ZHENG Liang-pu , LIN Yi-ping , SHEN Lin , SU You-zin , CHEN Bo-vi .
Fugian Traditional Chinese Medicine University ( Fujian Fuzhou ,350003, China )

Abstract Objective: To observe the influence of sthenia skeleton herbs mixture (SSHM) on the differ-
entiation of SD rat’s marrow stromal cells culture in vitro and investigate the treatment mechanism of SSHM
on osteoporosis. Methods: Marrow stromal cells were separated from the SD rat. Differentiation of the marrow
stromal cells to the osteoblasts induced by thBMP; was observed with morphology, alkaline phosphatase specific
activity, inner-cell osteocalcin, transforming growth factor §; gene expression, etc. Results: Sthenia skeleton
herbs mixture could hasten the cell excreting alkaline phosphatase and osteocalcin, reinforce the activity of
rhBMP, and facilitate the cell express transforming growth factor f; . These effects were the same as Miacaleic.
Conclusion: One of the principle of treatment on osteoporosis by sthenia skeleton herbs mixture is that it can
reinforce the activity of thBMP, and hasten the marrow stromal cell express 8 transforming growth factor 1
and to excreting collagen I . Thus,it is beneficial for the deposition of calcium salts. It can also hasten the in-
duced marrow stromal cell by rhBMP; to excrete alkaline phosphatase and osteocalcin, which can accelerate the
transforming of the cells into osteoblasts. Sequentially accelerate the deposition of calcium and phosphorus on
the bone surface.
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i B ZE R B B, A BT 70 K5 58 o 881 B AR AR
(ALP) b5 P 40 i P B 45 Z R & RT-PCR &1
IS AN EHANBIE S K EEA 2(rhBMP, )i
BT H# MSC £k kA KHEF B (TGEFB, ) mRNA
B2, T 4B & 7 (sthenia skeleton herbs mix-
ture, SSHM)7E MSC skt f2H AER

1 XRHEETR

1.1 Bt 1 AR SO KRR EMEE, X
KE REEHE, SRR E 5% HESME
(Newborn Calf Serum, NCS. 2 [E Hyclone 22 7)) H o-
MEM(Z E Hyclone 24 7 ) & & bk &80, il B 40
Bk AR AERARE N 2 X 10°/ml #E# T 250 ml
BEHRE,E S ABRERATER. SARES
BAJEH 0.25% BREARIH LG R, R4,
VAR MM E N 5% 10°/ml, HITEL

1.2 SEEEFEK 15%NCS B o- MEM HEFEK 100 ml
A rhBMP, (£ H R&D 28 )200 ng/ml. g H i
BEIR4A (£ H Sigma A7) 10 mmol/L,4 T &4

1.3 ALP %8 Gomori F585 15 8 L& W 6 von
Kossa B BEIY DL 2 mlALEERIT 6 FLIE TR, 49
2 R ET LM FAE R0, [RIBT 43 3 Ak &
&1 100 pg/ml, H55 8 50 mU/ml. 6 d J5#1T ALP
Yefh 28 d JEH TR LG TR &, 100 fFEE B ME
T REPLEBORE #E1T RRIR

1.4 ALP HiEPEME LA 1 ml/ALIERM T 24 FLE%
I, % 2 R SKMABEFRW, RN 5mA 4B &
# 5. 10, 50, 100, 500 pg/ml, & 5 B 10, 50,
100 mU/ml.6 d j51% ALP RF & (B R @49 L
BT RT) Ui B P 4TI E

1.5 ZHKENEHEMBGP)FENE U2 ml/ Rz
T 25 ml FEFRHE, 5 2 REEKMRERE, FBHDA
xR EE SR UM A & Mg 85 353, B S AP
AR FRE, N E &R 55k 5.10.50, 100,
500 pg/ml, & 45 8 40 7+ 5 & 10,50, 100 mU/ml,
18 d J51% BGP 7 & (h B IR T e R F 0 50 Be ) il
Bl ATIRE .

1.6 FMEAFUEH rhBMP; S MSC %1k TGER,
mRNA & LS ml/ARAEM T 50 ml B55:00, 5
2 REGBETH A R 4 4 5 BB 1 35 0 1%
FHMFMEE R, B AR 53R 5.10.50, 100,
500 pg/ml 20 ; % 45 B 404 24 50,100,200 mU/ml,
3dF—HEERE RNA, #4T RT-PCR, H
TGFB, : S04CCACCTGCAAGACCATCGAC,

841 TGCTTCCCGAATGTCTGACG;
B-actin: 185GAG-GCATCCTGACCCTGAAG,

459CATCACAATGCCAGTGGTACG,

MR 50 11,55 C 30 min, 94 C 3 min,
94 T 30 .50 C 30 #.72 T 30 &,k 30 M,
72 C 7 min, 4 C R, 2% 3t B B Bk 5 i 3k, BIO-
RAD BB R ML R . KA BIO-RAD A
Quantitation 3k Quantity one 3 & P TGF-8,.
B-actin RIAHXTREH
2 &R
2.1 ALP B8 Gomori S5 WE rhBMP, %S
B F>MSC AR B9 ALP 3 {0 5 K 2B (6 5506 s
WITHEPRTEE (B ), 4 E A4 F,MSC Hal
FORE ALP R ta 3B FHMEE 6 (& 2), BB EAHAM
F,MSC F AR ALP 2 FEMEE (& 3),
2.2 BALEET YLD von Kossa B R L&
ST 0 F,MSC 41K B E 0 g
PopiAEyLE (B 4),
2.3 ALP WiEHMELSR AMEAH ESEBH
FE4H ALP WIS & T A, #ME A4l ALP
EeiG TR E 2k N A= L 2 100 pg/ml B A
BB AN (P <0.05); i % 45 8 4 50 mU/ml i
ALP tbiE MR &, HH & 455 100,500 pg/ml
HVFEE S0 mU/ml Al 5XTRAMLEE B ENE
F(P<0.05), % 1,
x1 TEREHLEI MSC ALP b iEERMRIE
Tab.1 Results of ALP activity in different

concentration groups

I'hBMPz
2EE

. ALP tLiftE
A5 g " (Urmg.z + )
Xt MR 0 3 0.7619+0.1486
(pg/ml)
HEARE 5 3 0.7633£0.2103
(pg/ml) 10 3 0.7637%0.0191
50 3 1.0002 £0.0826
100 3 1. 1126 20,0295 *
500 3 1.1013£0.0535 =
e 10 3 0.8787 £0.1045
{mU/ml) 50 3 1.123240.0186 *
100 3 0.9573+0.0664

i SXMALE, « P<0.05.

2.4 HMABTHERMBGP)IRMESHE HIAE,
BT S B ALY BGP & & 53T R4
HHEFEFEEFEEF(P<0.01), #FE&H 10,
50,100,500 pg/ml 4. & £5 5 50,100 mU/ml 4 5
BRHAMEBAAEFBEEEZR(P<0.01) . Hb
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100 pg/mi #hE A HI4H .50 mU/ml %45 8 45 535
Bl A B BN, L2 2,

®2 FEREHEI MSC X BGP & REK M
Tab.2 Results of BGP in different concentration groups

#HH B n BGP(ng/10%,7 + 5)

Xt B4 0 3 2.2759+0.3433

(pg/ml)

wed 0 6 3.3242+0.2103 *

(pg/ml)

HEEHH 5 6 3.3484+0.3964 x

(pg/m!) 10 6 3.9392£0.2115* #
50 6 4.1474+0.2210 %
100 6 5.4644 £0.4522 % #
500 6 4.3847+0.6825 % #

wELHE 10 6 3.4356£0.1658 x

(mU/ml) 50 6 5.3434£0.3436 * #
100 6 4.0651£0.2761 % #

T XL, * P<0.01; SHSALE, « # P<0.0L
2.5 #BAFULH rhBMP, S MSC ik TGFB,
mRNA Bl EZ R H34 TGFB, mRNA HJ&KiE
BT R, iEa7 ESE&H TGFB mRNA
WEREHETIAERE, WMEEFAEMKRELEN
B9 BB 388 T T 25K B W08, 2 S0 peg/mll BHIAEY
BB, SkEE R B VR ] TGFB mRNA RHEET
B3 ;100 mU/ml 8545 84155 Bl A H B BB,
W% 3.

3 Wit

3.1 MSC HREEEMLESE MSC IR A
) 2 -5 FL A R VR B0 AR B 4 RO EL A LRR BRI

B 1 rhBMP, i Ty F2 MSC s R AY ALPase |z Jo 5 7 2 €0 R-fR BHME: e ¢

\ ." =
) \ (3]

“ (ALPase Iz )
< 100) B2 #hF A FILRY F2 MSC rr gk R AY ALPase = v 598 PHME (ALPase KW < 100)
B3 245 8.4 fIF2 MSCH s BEBe R ) ALPase 5 PHM: K1 (ALPase iz v < 100) B4 rhBMP
1S FAY F2MSC iR B Eran (L g 5 2B BRI FEILE  (von Kossa e~ 100)
Fig.1 A sheet of ALPase gray reaction in F2 MSC induced by rhBMP_(ALPase reaction ~ 100)
Fig.2 A sheet of ALPase deep brown reaction in F2 MSC induced by rhBMP, and SSHM(ALPase
reaction x 100) Fig.3 A block of ALPase gray black reaction in F2 MSC induced by rhBMP. and
Miacalcic(ALPase reaction < 100) Fig.4 Dispersed black granuled mineral nubs in F2 MSC induced
by rhBMP,(von Kossa coloration 100)

T B 18] 75 5 T4 MO AT LA 18] A A0 G L R AT E 4 R
FEUAK B 40 i R B s 4 P 5 25 A O 1) 44k, 5 TE] FE TR
P RAE R RN BARENE
WA, KA LR KRR A B AR T3 5%
. HEE MSC B eI EFE K48 MSC 8.
BEMEREARES M, N BAANERRAR
BRE N WA ETEE IR B B IR R &
U SE TP R RIIA . F R MSC 5 5%
B AL A KO BERER L B TN BER) o- MEM 5%
FEi, 24 h WEBEBCHTE S R AR H K E R
rhBMP, #1 10 mmol/L B-GP, 45 5 B/~ 41 T A5 1Y
A5k, 3% BT 7 6 1) 455 LA SUER HRE Y S5 R AHIE
Hoob £ 4 35 3% W P i A rhBMP, o] 3 in 48 g 9 ALP

%3 TREALESE MSC N TGFB, mRNA KX Rz R
Tab.3 Comparison of expressed quantity of
TGFp, mRNA among different concentration groups

45 W TGEB, mRNA

X B4 0 0.0750

(pg/ml)

ik ! 0 0.2053

(pg/ml)

HEAFH 5 0.6408

(pg/ml) 10 0.8995
50 2.9746
100 1.7230
500 0.3748

HELH 50 0.7218

(mU/ml) 100 2.6922
200 0.4005
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HEE, BERABREEAN SR .B-GP RE VAR
RUEBEERAR , HAEFVLE R GP 7835 77 W B & B
ALP /K%, P KR EBBERR , A B AT L UTR
REE&M42), B i rhBMP, 1 3-GP I/ {2 #E MSC
EAIMNEE R EBERD -
3.2 TGFB, 7 MSC sk HIfER  TGFR, | &
EFEFHSAP, AEUBHATEBBENEEH
HLL TGFB, ¥, TGFR WA H#iEH+4T 2,
JLHERTHASR. KEHREH TGFR XF&
FEARXRBIERD., TGRS 2 58 M B
AR, EBERNER,BERRE NSRS 45
A TGFB, #1 TGFB, MEik. EERARFETEE
B A 3 8] B SR VR A 4R DNA & R S 35t wT e
BAZHAMMINE R G B, BB R B E 2 E (os-
teonectin) FI-B #i & B & A, & H R ITR K,
TGFB 7E B H i B B A48 R I i vsi 2 o
3.3 #EAFRH rthBMP, S MSC 4L i1E F
ALP Ho & P10 € 45 3R 878 : 100,500 pg/ml &
EF50 mU/ml BHEHE S BAMH KB B EE
L RTRAE AR S5 B {2k o i MSC
S ALP; A 4IRA B EE S BN E B5 S8
35 845 5 IR RE B IR H B 3 b (R 1 400 L 43 006 B 4%
o EIXT MSC A WELALP H 15 M0 5 A
BGP &8WE , Hr] IV 2L RY AR D £
A5 REMAURKEAS R E KA, FFAES
BT A EANEA S HS B HRRIER, BE
2 MSC 433 ALP A5 , {28 MSC 1o R & 4
. (EANE & R VE AL RSB 1 138 thBMP,
EPEE R HEE A THRAREES — S,

RT-PCR &8 875 : thBMP, #£#E 8 MSC £k
TGFB, , B—E W FE K 4B & F %45 B B R i#
By rhBMP, S5 % X FE A, 550 pg/miAhB-& 7
#1100 mU/ml #4558 384 4 & A, H50 pg/ml
#EERI TGFR, RERKET 100 mU/ml 455
B BRI, #ME-A ] LA R (hBMP, BITE 2,
{23t 4r 1k M) MSC &35 TGFg,, M i f 7+ 16 49
MSCEATREHAMKIIEE, KEHW I BRE,
UM FEHERTR HEFERHXFERSHGERE
AHE.

L FTiR, rhBMP, BB 5 KIRE MES MSC
Fik TGFB; mRNA, M T BB A 3 3 MSC
TGFB, HIiEM . 50 pg/ml BIAME-&RITT LIBA RN
PEREXFER, 6 TGFR, REB B R IR A4
SEFER, EBEE. . FEEENEREE SR,
o hn B BB R MWER, FEANE & FE AT
S MSC 433 ALP fI& 55, AT inE MSC
E . #h B A R X R 2 # MSC 41k
ERSFESEERREBEEAMR, RN rhBMP, 7£
IEH AR P4 PR A BAH, 7T LAt PCR 4
T —Y R B B AR N A= A dL
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