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Abstract Insulin-like growth factor IGF-1 is a single chain polypeptide composed of 70 amino acids and has
properties of endocrine autocrine and paracrine. The molecular weighs about 7.5 ku and is mainly synthesized and
secreted by human liver cells. It plays an important role in regulating the body growth and development for
instance it is the major catilage anabolic factor that can keep cartilage cells in the dynamic balance in the normal
metabolism of cartilage and improve the healing of the cartilage in the body moreover it can direct adipose stem
cells to develop into cartilage cells and also it can significantly stimulate the synthesis of DNA and type 1 collagen
of tendon cells to regulate the function of bone cells in the form of autocrine and paracrine on one hand it promotes
the produce differentiation and gathering of osteoblastes and inhibits cell apoptosis on the other hand it increases
bone matris deposition by stimulating the transcription of DNA and the synthesis of collagen and inhibiting
degradation of collagen. Last IGF-1 can increase the protein synthesis and reduce the protein degradation in
skeletal muscle promote the use of glucose in muscle tissue and promote the healing capacity of injured skeletal
muscle.

Key words IGF-1 Sports system

-1 IGF-1 70

7.5 ku

@ -1 IGF-1

@ RNA DNA

IGF-1 IGF IGF-1

271000 proteoglycan PG I
Email defengw@ 163 . com -1 PG

PG

IGF

853



IGF-1

854 2009 11 15 11 Chin J Osteoporos  November 2009 Vol 15 No.11
Preen Malladi 2
IGF-1
} IGF-1
IGF-1
Fortier DNA 1 DNA
IGF-1 1
IGF-1 3~ 100 ng/ml
Abrahamsson IGF-1
DNA PG DNA
PG 1 IGF-1
IGF-1 3 ~ 100 ng/ml mRNA
4 > 100 ng/ml DNA
IGF- Kurtz "
1 IGF-1
PG 25ug IGF-1
6
IGF-1 30 ng/ IGF-1 24 h
ml
10 15
IGF-1
20
IGF-1 O IGF-1 IGF-1
@) IGF-1 IGF-1
®) IGFBP-3 IGF-1
IGF-1
IGF-1
3 O IGF-1 3
IGF-1
IGF-1 @  IGF-1
IGF-1
@ IGF-1 7
DNA
IGF-1 IGF-1 IGF-
1
Il Inigo ° IGF-1
12
5 IGF-1 | )
Hill IGF-1
IGF-1 GH
IGF-1 GH
14
IGF-1 IGF-1  PDGF IGF-1



2009 11 15 11

Chin J Osteoporos  November 2009 Vol 15 No.11 855

Thomas IGF-1
hBMSC
IGF-1
hBMSC
hBMSC
1GF-1 1
IGF-1
IGF-1 IGF-1
16 IGF-1
ALP Hirukawa 17
IGF-1
Sakata
8 IGF-1
ALP
19 “ ”
IGF-1
4
IGF-1 RNA
Perrone 1995
IGF-1mRNA
IGF-1 IGF-1
IGF-1
IGF-1
2
IGF-1
Gl S G2M
20 ng/ml IGF-1
CK
Le Roith  * IGF-IR
IGF-1
Chakravarthy ~ * IGF-1
p27Kipl Deasy
IGF-1

S IGF-1

5.1
IGF
5.2

5.3

IGF-1
5.4

1 Preen Malladi Yue Xu Michael Chiou et al. Effect of reduced
oxygen tension on chondrogenesis and osteogenesis in adipose-derived
mesenchymal cells. Am J Physiol Cell Physiol 2006 290 4 C1139-
C1146.

2 Jerry I Huang BS Patricia AZ et al. Chondrogenic Potential of
Multipotential Cells from Human Adipose Tissue. Plast Reconstr
Surg 2004 113 2 585-594.

3 . TGF-pl  IGF-1

2007 13 12 848-853.

4 Meinhart J Fussenegger M Hobling W. Stabilization of fibrin-
chondrocyte for cartilage reconstruction. Ann Plast Surg 1999 42
6 673-678.

2002 16 4
228-230.

2002 40 8 600-603.
7 . -1



856

10

11

12

13

14

15

2009

11

11 Chin J Osteoporos  November 2009 Vol 15 No.11

2001 17 679-
680.
Tnigo Izal Carlos Alberto Purification Ripalda et al. IGF-1 gene
therapy to protect articular cartilage in a rat model of joint damage.
Archives of Orthopaedic and Trauma Surgery 2008 128 2 239-
247.
Abrahamsson S. Similar effects of recombinant human insulin-like
growth factor- | and Il on cellular activities in flexor tendons of
young rabbits Experimental studies in vitro. J orthop Res 1997 15
2 256-262.
1
1998 12 3 164-168.
Kurtz CA Loebig TG  Anderson DD et al. Insulin-like growth factor
I accelerates functional recovery from Achilles tendon injury in a rat
model. Am J Sports Med 1999 27 3 363-369.
.bFGF  IGF-1
2008 39
4 605-608.
Langdahl BL. Kassem M Moller MK et al. The effects of IGF-1
and IGF-11 on proliferation and differentiation of human osteoblasts
and interactions with growth hormone. Eur J Glin Invest 1998 28

3 176-183.

2008 29 1 69-73.

Thomas T Gori ¥ Spelsberg TG et al. Response of bipotential

human marrow stromal cells to insulin-like growth factors effect on

binding protein production  proliferation and commitment to

19

20

21

22

23

osteoblasts and adipocytes. Endocrinology 1999 140 11
5036-5044 .
I
2005 25 7
472-475.

Hirukawa k Miyazawa k Maeda H et al. Effect of tensile force on
the expression of IGF-1 and IGF-1 receptor in the organ-cultured rat
cranial suture. Arch Oral Biol 2005 50 3 367-372.

Sakata T Tlalloran HZ Elalieh 1IZ et al. Skeletal unloading
induces resistance to insulin-like growth factor I on bone formation.
Bone 2003 32 6 669-680.
-1
2008 14 9 619-623.
.IGF-1

2008 22
1 84-87.

Le Roith D Kim H Fernandez AM et al. Inactivation of muscle
insulin and IGF-I receptors and insulin responsiveness. Curr Opin Clin
Nutr Metab Care 2002 5 4 371-375.
Chakravarthy MV~ Booth FW  Spangenburg EE. The molecular
responses of skeletal muscle satellite cells to continuous expression of
IGF-1 implications for the rescue of induced muscular atrophy in aged
rats. Int J Sport Nutr Exerc Metab 2001 11 Supp 1 544-548.
Deasy BM  Qu-Peterson Z Greenberger JS et al. Mechanisms of
muscle stem cell expansion with cytokines. Stem Cells 2002 20 1

50-60.
2009-06-16





