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BE K AR BMP2 & & /YR

mEE ER BHR AHE BREA BREA

WE: B WEHRBMAREHE LA THH (mesenchymal stromal cells, MSCs) ¥ K44
hEBEAREEH 2 (bone morphogenetic proteins 2, BMP2) S B ¥ W, 44 MSCs & #
BMP2 S BB SEEABBEAREFEHBTRAMERMNXE. HiE RIMFERBRHKAR
(LA#. 9 AR, 24 AR, MWMBHETHRMER, TEFRPREEERBLL (colony forming
units dfibroblastic, CFU-F) ¥ &; MA ELSAEAREERBM KB/ BA MU EBRERER$
BMPZ IS E. R MSCsHEMMREEHNS. 1 ARLERF DL KNS BMP2 3 BHY
BRTHEMMA, ARE 4 ARAKRARAEELTF. &t B89 MSCs f) ¥R Bl ¥ # v
AL SEIMFE RS BMP2 (S B EER IS T M. B8 MSCs R KM X445 BMP2 S BRI
BUREEEBRERSEEHBRAN IRV EERE.
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Influence of age on the amount of MSCs and values of BMP2 in serum and cortical bone in rats TANG
Tingting, YUE Bing; LU Bin, et al. Shanghai Ninth Peoples’ Hospital Af filiated to Shanghai
Second Medical University, Shanghai 200011, China.

Abstractl; Objective To observe the differences of the number of MSCs and BMPZ value in Wistar rats of
different ages (4-week-old, 9-month-old, and 24-month-old) and to analyze the relationship between those
changes and bone loss and osteoporosis in elderly. Methods Primary MSCs were cultured in 10 nM dexam-
ethasone media. On day 10, the number of CFU-F (fibroblast colony forming unit, CFU-F) and the ratio of
ALP* /CFU-F were counted, the contents of BMPZ were assayed by ELISA . Results For a given number
of marrow cells there are fewer stem cells with osteogenic potential in older animals than there are in younger
animals. The number of CFU-F of the 4-week-old, 9-month-old, and 24-month-old groups were 33. 67
3.92, 24.83+3.54 and 18,1713, 97, respectively (P<C0.05), but colonies in these three groups all be-
came alkaline phosphatase positive at the same rate (100%) . The contents of BMP2, both in serum and
cortical bone, were highest in the 4-week-old group and lower in the other two groups. (serum : 122pg/mg
vs 96, 2 pg/mg and 92.7 pg/mg : cortical bone; 180pg/mg vs 122pg/mg and 106 pg/mg) Conclusion
The defects in the number of MSCs and the content of BMP2 in tissues may underline the agerelated de-
crease in bone formation.
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BHER B RAMIEKEE, MSCs WERL
BERBRAXRNBEMERBAFUOERE. BEE
B4 KA F (insulin-like growth factor, IGF-D) .
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ERTMEME B4 KB FB (transforming
growth factor, TGF/p). A %EMMERKEAT Ui-
broblast growth factor, FGF)., Mi/pRBEHELE KA
F (pletlet-derived growth factor, PDGF) %7 &
ARPHEEH BB, XA REREE
HEERIERBNEZRRA. AHRLET AR
IR KR AR MSCs R, MM ELISA ¥
EBRR T EfIAAE MR E KA+ BMP2 &
B, MBEREEENHEARETNK, MEEHE
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RS FIFE — 2 1 B /0 R R B 20 AL o R
W, #AMHFRTEFRERAEHERTRY
k.

1 #HEMAE

L1 BBk

SPF (e wBEEzY) REH Wistar KK
(hERERE LR RB PO RED, KREER
ShEH A AR, REA O AR MEFA
(24 AB . BREHF14 % 250, 450 #1 650g, H4
YA 6 R,
1.2 BT 4MA 0B Mg

MYRBEGAIE, 5N BEHHEH S min, LH
FUTHRERE, REZEXAMENKRAR, A%
TP TR, DEFHEE. M 10ml &
100U/ml FEE. 100 pg/ml HEEE. 10% K40
B o MEM BRI K shBE BB, 5 B4 M
EASE, HRBARBE, AHEAREESE
B W (1.077 £0.001 g/cm®, ficoll-paque plus,
Amersham) EE ¥ . (1500g, 30min, 4+ & B A
BAMmER T 6 fltkp, B 4X10° MR EH
M. BMEET 37C, 5K%CO, MALAHPIREFE, 52
Rt# & 100nM i 2R #2. 10mMp-H B2 B4,
50pg/ml EH K C B9 OS ¥ (ossteogenic solution)
BRI F, FH 10d #4T ALP R EAH T,
1.3 ALP %% CFU-F/ALP+Hit¥

HH 50 ML L 40 e i 58 9 BT B — 4 CFU-
F*, CFU-F H ZE/H — N4 ALP 3o £a B 4 W 4
% CFU-F/ALP*Y), FR 4 MI7E OS i+ 5 3% 10d
24T ALP 36 (L HFER A BT, Mt %
BEHEINBEMAEREILS, TEVFRIEA
CFU-F #1 ALP"/CFU-F 9% &. ALP : & B
K. MEEFRW, PBS ok 1 K; BEEW 4CHEE
20s, PBS Wt 3 W; W TF_HEPEBES,
AZWEBSH, BEEBWAZRE D, ERES
B M2 mlBABMAZE 100 mm ¥ F M 4,
37°C, 2h, WK%, BHETITHE.
1.4 ELISA ¥ Sk %&

BB BMP2 g4 . F o B R B 2 AL FE 3
v, WEBRETT, ZBREH. BEMEEEZES,
Hf. HAERFRLEE, ¥F THUBRBTBBRR 0.5
~1.0 mm’ K/NAY-E BB, FREL 150 mg (FEH) K
HFEk, 0.6M HCL & i 45 48h, €8 T K PBS

(30 ml/g) wh¥EMHLES & WAL 10~20 min, # 5 BOAL
BA3ml BEEMBRPEACTRERH 16h, &K
AME R RS . 4mol/L # B B/50mol Tris
pH7. 4, EHMMHI7 (protease inhibitor cocktail,
Sigma) , ¥ 3 & ¥ B L (40, 000 X g, 30 min,
4°C), ®BEWHE, MKEH (Mr=3500) 48h H%¥
UM S, M 2mol/L #iMMB M BEREN =Y,
B HARFE

ShRAIM EERKRE. FARBRBEKEH S
ml EHSRFM, SHIM03 ml, RMEZHFERT
LL3, 000X gy 5 min Bl MW EHE, BEHEGRF
#H.
1.5 ELISA EFE# i BMP2

TR P E™ 48 #% B BMP2 Immunoassay 37| &
(Quantikine, catalog number DBP200, R&D /A#])
RMBERFH#HIT: BERPEMETERIEGALR
B 7EC M#t BMP2 B 40488 KB FLR A im RDI~
19 KW AR 100pl, BoRmARER. & &
(H 30 f54A B RDSP BB A &, (LB BOE B
0.067mol) % 50 pl, WMIRAES . HRBEHAIAEER
fl; AARSRAES RS EERBBER RD1~19 4
RAEWNE (FIEEL, ERTHE2 h, YEES3
K. R5, 0200 o1 WESIRTLE (BEBBRN EL
YIRgR Ul BMP2 e sifk), SR THE 2h, ¥
%3 W, FIN200 pl HIRYER (FEALEMEH
HEEEK, TRTERAHE 30 min FIMA 50 pl
2mol H,S0, #& 1k & B, 30 min A B (Bio-
Tek, EL311, USA) Mt® & OD H (WE KK
450 nm), RUIREHRR, TEHHERETE. A
ERRLHIEEEEAN 11 pg/ml,
1.6 ZitEhEk

XA SAS R&E TR E A, TREGRUY
HEEERAERR, FEFERREHETARK
BB SNK (Student-Newman-Keuls) # %, P <
0.5 hEREBEH.

2 &R

2.1 CFU-F % ALP* /CFU-F #¥

—A CFU-F g1—4* MSC # ¥ &, # CFU-F
MR T LIRS HE P MSCs BE. EoMESE 10
dif, §5X10° ME MM 4 A KK CFU &
% 33.67+3.92, 9 AB KRN 24.83+3.54, 24 A
BARN18.1743.97, 2R 5 8%# (P<0.05),
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B4l ALP Rt 5 (4 CFU-F ML ¥R 100%, B
HFBEER,
2.2 BMP2 5 BERKN

REERMMER BMP2 HSREL ARS 9
Ait, UR1ARE M ABARBAEEEZER
(P ¥/pF 0.05),

1 AAkRE BMP2 ERUABE TFHERA,
k% 180pg/mg K HE. 9 AR5 24 AR KRB FE®K
HBEELER (P>0.05, SE4HN 122pg/mg K
EH. 106pg/mg KHE .

1HR4MmE BMP2 S EHER THEMN4A,
%% 122pg/ml, 9 AR 524 ABRKRERABEE
H (P>0.05), §&4 %K 96.2 pg/ml, 92.7
pg/ml,

3 itig

BEREEEIRGETHER T A AN S
£, ME. RELASEIBEAERENREHAR, X
BEIRZIMRETRERARE FRORERE. i,
B & BLA MSCs IR ADIREM &, URAX
HMEAMABEFREENTRITRRSBEFHERE
MUEREBHEERE,

KT MBI MSCs M MR ME, HERH
A—%., AWMAINN Ak MSCs i % & B 1 ¥ T
A, BHAEBR IR A MSCs 32 3F A B4 i 3
A5, REHF RSP IREN — 3, B MSCs ¥
BRMETRE D>, HOFHE NI RERE. AHR
ZHAB MSCs (I BB TR, 5HERM
1, Dodson % % BL4g 3 X 10° - B 5 & 40 i 2,
55 K#& SD KB MSCs (& H 3.6+2.3523 4>, T
18~22 A # KRB M 0.45+0.6863 A1, KB [H]
MSCs IRMZRIMREMBI MR, AHREREE
R¥ERERNARAAX. ARG RANEH,
ALP*/CFU-F WM ESFRARNRAEBEZERN,
JLF-Fi4 CFU-F #84 ALP ftE, 48 MSCs M &
B4 L 8E I A BE I I T T B, X5 Bergman %P
REER 3, Wi, MSCs HEM TRt M4
AGHEMMOBEA KX, Stenderup™ REBREHN
EFEAMSCs MM TRIIEAHE, BEBKE
AREEFERT, B A MSCs {URERAEY 1 24111 18,
i 4 A MSCS fEfy ¥ 41110 . MSCs LB/
REZFEEHRABAESELBEMH THK, Fmn
BRBE, BRIAWLUED MSCs Hixsb58. 3

W, A A R T R R TR A R

BETFEHASRHEKEFIREX B MEHR K
MEHAAREHAKRFTEMR. FERMNHEEK, B4
sk &R T, WM ME, BMPs, TGF-g,
IGFs, MeEMHEKEF Hibroblast growth fac-
tor, FGF) R/ #HBEHEEHEF (pletlet-derived
growth factor, PDGF) Z#W>T™, Wik, A
%t PTH ( parathyroid hormone, PTH), IGF-I,
TGF-3, PDGF #§ K RL Gt th FRfE 707, X34
SHAENRERRKBELBER T EHARME
BRI T RMIRE .,

BMP-2 Y EFETFEERT, B—MAEFABE
MAVERAMERKE T, ERNBEAKR, BHEH
AR FE I 9 T 4 M 3 7T 43 3 BMP2, EAIRA &
KEE. RBHFEE, TUARBREFTHIES
MEBBRBNBE, EaREBHENREKEALE S
WREEEEEMN, —ERMANOHSN. BEHEA
% BMP2 B K £ BB R, IR EROB
RXEALE, ANFALEEICEN I ERE
BMP2 % i B AE 4k, BB BMP2 § B2k
EFEHBE I ERBRINXE.

A RETHBEARFRHKBEBE T 5
BMP2 &R, RAMNFEKFEFH BMP2 S REE
BTHEFA, SHERAM, Yazaki % AV H4
L HEN 2 KREE & HAE BMP2 )R IXm,
KB BMP2 7 B 5 4 a2 A B4 % 1 < T 3R X &
TRE#Y, RNA BEH&ZED M RT-PCR $ &
BV HRUEBARMUER., Meyer FR R B
ZEARBEERRAE BMP2 R EBBERTY
FRR, HEESBHRBEARXKHEFN TGFp,
BMP4, BMP7, &N KA KEF (vascular endo-
thelial growth factor, VEGF) M R EHEH &
K, Br@BETEFRRERASEBNER, &
WH T BMP2 2B EdBPHRERIEH.

XFIMFE BMP § B 5EFEF RGN B
RKEEANT, WEYIH AR Paget's 5, Urist
U gl Paget's 7 A Ifl 7 BMPs )& & B 3% 250
pg/ml, ARG REN, ME BMP2 & 5F4
S BMP2 W& E—H, MEFRNHEKETHES
#, Urist™ Fj80 6 B A0 00 1t 3% R 49 BMPs % 3L, 4
KM JLE BMPs & B R 20~70 pg/ml, BFIE
HEKBBAR 16 pg/ml, KEFEW FILER
ELISA %W & B ¥ #§ BMPs X3, 20 % LT 4#&

(TH% 163 M)
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(E#% 158 1)
4 117 BMPs - OD g% 0.23+0.01, 8 EF
50 % DL LA M OD {4 0.19+0.01, AJLLHEM,
il BMP2 & B R MK 5 2E BT K8 AR
FrE—ENEKR,

BMP2 £ EH B HEREIT I HERE LB
BFEAH €. BMP2 e R 8L i Bk A BB S
th, MRBER, REEER, AWHEH#EHREHR
BRI MEA, W H, RS &
BMP2 RN EENBHE B EER . A BMP2 4%
EFRARR. HAKKRGELBRRER. FEEAA
HERTEEHBTEMERRBOATEE. RAIIAT
DI Edseg. k. i, hBMP2 EEBH K&
BERTHARM—ERAEAERIREANLE,
MR, R EF RS & T B KR B e
EEEHRMEERE, Turgemani F A8
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