502 2006 10 12 5 Chin J Osteoporos October 2006 Vol 12 No.5
2
1
2.1
1.0% ~1.6% 1
: 11.5d °
2 14 d
35%

} 9d 46% 7 Doty

9.6% 22 d

11% Sarkar
9
Fu 10
4w
4 50%
90 d
alkaliphosphatase ALP 1 COL-I
Shaw ’ ALP
20042070062
510282 COL-I ALP
Email sing_ ping@ 163. com ALP ALP



2006 10 12 5

Chin J Osteoporos

October 2006 Vol 12 No.5 503

11

mRNA Senia
ALP
Majd " 7d
ALP 1/3
ALP COL-1
Majd
ALP COL-I Basso
7 14 d ALP
66 % 50%
14 d ALP
2.2
12
1~6
13
3
Bone morphogenetic protein BMPs
Insulin-like growth factor IGFs
Fibroblast growth factor FGFs
Platelet-derived growth factor
PDGFs
3.1 Bone morphogenetic protein BMPs
TGF-B
BMPs
BMP-
2 Bone morphogenetic protein-2
14 MC
3T3-E1 BMP-2
ALP COL-1 BMP-2
ALP

thBMP-2
5 Wang
BMP-2  ROS 17/2.8 COL-T a1
ALP mRNA
“ 1129 ” 18.5d
17
BMP
Fu "
BMP-2
BMP
Bikle " BMP
3.2 Insulin-like growth factor
IGFs
IGF-1 IGF-1I 6
IGFBPs
IGFs
IGFs
IGFBPs IGFBP-1
IGFBP-3 1GFBP-5
IGFs IGFBP-3
mRNA IGFBP-5  IGFBP-4  mRNA
IGFBPs  IGFs
IGFs
IGFs
2
IGF-1 1GF-1I
COL- |
IGF-1 IGF-1I ALP 6
6d
ALP IGF-1 IGF- 1
mRNA mRNA
ALP mRNA
IGF-1  IGF-1 mRNA
3.3 -B Transforming growth factor-3
TGF-B
TGF-3 TGF-3
BMPs TGF-B8



504 2006 10 125 ChinJ Osteoporos October 2006 Vol 12 No.5
FGFs »
Kassem ' 3.5 Platelet-derived growth
TGF-B DNA factor PDGF
TGF-B A B
BMP TGF-3 PDGF-B
BMP Takai * TGF-8 PDGF
PDGFR PDGFR o« B
TGF-3 PDGF
TGF-B ALP PDGF 7
COL-I 1 25 OH ,D, DNA
ALP BMP-2 DNA G0/G1
TGF-B TGF-B TGF-B S
Zhang %
TGF-B 2 mRNA
TGF-B PDGF-A
TGF-3 2 mRNA TGF-3 2 mRNA PDGFR-3 PDGF  PDGFR
PDGF  IGF- 1 IGF- |
TGF-B PDGF Davidson ~ *
TGF-B
PDGF-B  bFGF
3.4 Fibroblast growth factor 1 25 OH ,D;
FGFs PDGFR-3  mRNA 4d 5d
62% 47%
FGF FGF-1/aFGF FGF FGF-2/bFGF »
FGF-2/bFGF FGF-1/aFGF 30 ~ 100 PDGF
FGF-1/aFGF
FGF-2/bFGF
bFGF
TGF-8 IGF-1] Farhadi % FGF-2
TGF-8 BMP-
2  VEGF FGF-2/bFGF
TGF-B3 FGF-2/bFGF
TGF-3  mRNA 1 Riggs BL Khosla S Melton 1J 3rd. A unitary model for involutional
FGF-2/ osteoporosis  estrogen  deficiency causes both type | and type Il
bFGF osteoporosis in postmenopausal women and contributes to bone loss in

aging men.J Bone Miner Res 1998 13 763-773.

2 Zerath E Novikov V Leblanc A et al. Effects of spaceflight on bone
mineralization in the rhesus monkey.J Appl physiol 1996 81 194-
200.

3 Klement BJ Spooner BS. Mineralization and growth of cultured



2006 10 12 5

Chin J Osteoporos October 2006 Vol 12 No.5 505

10

11

12

13

14

embryonic skeletal tissue in microgravity. Bone 1999 24 349-359.
Ma J Chen J Ding ZP et al. Effects of 90 days tail-suspension on
bone biomechanical properties in rats. Di si Jun Yi Da Xue Xue Bao
1994 15 218-220.

Shaw SR Vailas AC Grindeland RE et al. Effect of a 1-wk
spaceflight on morphological and mechanical properties of growing
bone. Am J Physiol 1988 254 R78-R83.

Garetto LP Gonzales MR Morey ER et al. Preosteoblast production
55 hours after a 12.5-day space flight on Cosmos-1887.FASEB J
1990 4 24-28.

Basso N Jia Y Bellows CG et al. The effect of reloading on bone
osteoblast number and osteoprogenitor characteristics
Studies in hind limb unloaded rats. Bone 2005 37 370-378.

Doty SB Stiner D Telford WG. The effect of spaceflight on cartilage
cell cycle and differentiation. J Gravit Physiol 1999 6 89-90.

volume

Sarkar D Nagaya T Kogak K et al. Culture in vector-averaged gravity
under clinostat rotation results in apoptosis of osteoblastic ROS17/2.8
cells. ] Bone Miner Res 2000 15 489-498.

Fu C] Yu BB Yang LJ. Changes of osteocalcin in bone and bone
marrow in tail suspended rats. Space Med Med Eng Beijing 2003

16 260-263.

Senia K Sandu P Ayala G et al. Bone marrow from mechanically
unloag rat bone expresses reduced osteogenic capacity in vitro. J
Bone Miner Res 1994 9 321-327.

Majd Z William E Gathings et al. Modeled microgravity inhibits
osteogenic differentiation of human mesenchymal stem cells and
increases adipogenesis. Endocrinology 2004 145 2421-2432.

Collet P Uebelhart D Vico L et al. Effects of 1-and 6-month
spaceflight on bone mass and biochemistry in two humans. Bone

1997 20 547-551.

Zheng MH Wood D] Papadimitrion JM. What’s new in the role of
cytokines on osteoblast proliferation and differentiation. Pathol Res
Pract 1992 188 1104-1121.

Ghosh-Choudhury N Windle JJ Koop BA et al. Immortalized murine
osteoblasts derived from BMP 2-T-antigen expressing transgenic mice.
Endocrinology 1996 137 331-339.

Wang B Zhang S Wu XY . Effects of BMP-2 on the Gene Expression
of Rat Osteosarcoma Cells under Simulated Weightlessness. Space
Med Med Engin 2004 17 176-179.

Roberts WE. Suppression differentiation

of osteoblast during

18

20

21

22

23

24

25

26

27

28

29

weightlessness. Physiologist 1981 24 75-76.
Fu CJ Yang IJ Cao XS. Changes of human recombination bone
morphogenetic protein-2 in bone and marrow in tail suspended rats
Space Med Med Eng Beijing 2001 14 295-297.
Bikle DD Halliran BP. The response of bone to unloading. J Bone
Miner Me Tab 1999 17 233-244.
Kurland ES Rosen C] Cosman F et al. Insulin-like-growth factor-1 in
men with idiopathic osteoporosis. ] Clin Endocrinol Metab 1997 82
2799-2805 .
Kassem M Kveiborg M Eriksen EF. Production and Action of
transforming  growth factor-beta in  human osteoblast cultures
dependence on cell differentiation and modulation by calcitriol . Eur J
Clin Invest 2000 30 429-437.
Centrella M Horowitz MC Wozney JM et al. Transforming growth
factorbeta gene family members and bone. Endocr Rev 1994 15
27-39.
Takai H Kanematsu M Yano K et al. Transforming growth factor-beta
stimulates  the production of  osteoprotegerin/osteoclastogenesis
inhibitory factor by bone marrow stromal cells. J Biol Chem 1998
273 27091-27096.
Zhang R Supowit SC Hou X et al. Transforming growth factor-beta2
mRNA level in unloaded bone analyzed by quantitative in situ
hybridization . Caleif Tissue Int 1999 64 522-526.
Farhadi ] Jaquiery C Barbero A et al. Differentiation-dependent
up-regulation of BMP-2 TGF-betal and VEGF expression by FGF-2
in human bone marrow stromal cells. Plast Reconstr Surg 2005 116
1379-1386.
Davidson JM  Aquino AM  Woodward SC et al. Sustained
microgravity reduces intrinsic wound healing and growth factor
responses in the rat. FASEB J 1999 13 325-329.
Tan EM Qin H Kennedy SH et al. Platelet-derived growth factors-
AA and-BB regulate collagen and collagenase gene expression
differentially in human fibroblasts. Biochem J 1995 310 585-588.
Davidson JM  Aquino AM  Woodward SC. Sustained microgravity
reduces intrinsic wound healing and growth factor responses in the
rat. FASEB J 1999 13 2 325-329.
Akiyama H Kanai S Hirano M et al. Expression of PDGF-beta
receptor EGF receptor and receptor adaptor protein She in rat
osteoblasts during spaceflight. Mol Cell Biochem 1999 202 63-71.
2005-12-15





