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Abstract

In menopausal women w hose estrogens level are low er than normal, the incidence rate of os

teoarthristis (OA) is higher, suggesting that estrogens may be important regulator of OA. It is identified that

estrogens receptors ( receptor @ and receptorB) exists in articular cartilage of normal persons as well as OA pa

tients, indicating that articular cartilage is the targeted tissue of estrogens. Estrogens can regulate chondrocyte

function with the help of cytokine and cellular growth factors. The possible mechanism of estrogens in the in-

fluence on metabolism of chondrocyte has been studied in animal experiments. This article review ed the effects

of estrogens on metabolism of chondrocyte and application of estrogens replacement therapy.

Key words Estrogens;

(0A)
(ER)a B,
1
[2]
[2]
[4]
sen 151
2

Tel: 022-28302005

Osteoarthritis; Review literature

Hoeglr Ander

ERa ERS

ERa

E mai:polkal 10@ 163. com

[71

G/A Bigl



China J Orthop & T rauma, Dec. 2005, Vol. 18, No. 12

< 767 -

005 12 18 () 12
( 594 ) (81 ERa \ 1L~ 18 ,
ERa , MMPs1 ,
PpXx ERa  ERB TGFB, TGFB
3 IGF 1 (insulir like growth fac
( ) 0OA tor binding proteins, |GFBPs),
IGF 1
, IGF2 ,IGR 1 7.6x% 10°, 70
, , , [17]
1I , )
, 21 IGF1 1IIrI TNF
IGFBPs ,
, IGF (22
3.1 , 0A IGFBP 2, 3% IGFBRP3 IGF1 ,
, IGF-1 IGF 1 (241
, IGF 1 IGFBP 2 i
1B (interleukir s
18,11 1B) a (tumor necrosis factor alpha, TN F s
a) o, 11- 1. [
tor - IGF- 1 IGF 1 ,
E2(prostaglandin E2, PGE2) , IGFBP-3, IGFBP 3
( matrix metalloproteinases, IGF 1 s IGFBP 2
MM Ps) 11 , , ,
11; 1B t
, MMP-1,3,13 mRNA 2 4
MM Ps (‘tissue ir (‘estrogen replacement therapy, ERT)
hibitors of metalloproteinases, TIM Ps) s s
[13] OA
T NF-a 4 E ,
, E2( PGE2)!T, ERT
PGE2 , TNF , ,
a I s s s
[16] 0A i , ERT
II-1 TNFa (23] MRI
, 1261, ERT 5
, , (+ 7 %),
II- 1 TNFa , ERT (27
, [ 28] , [29] ,
3.2 , 130
(TGF) (IGFs)
TGF ,TGF-B 5
TGEB , 0A
07 3UR . OA
[19]
[20] | , ,
11 1I-6 , II-18



10

* 768 2005 12 18

) 12

China J Orthop & T rauma, Dec. 2005, Vol. 18, No. 12

Richmond RS, Carlson CS, Register TC, et al. Functional estrogen re
ceptors in adult articular cartilage: estrogen replacement therapy i
creases chondrocyte synthesis of proteoglycans and insulirr like growth
factor binding protein 2. Arthritis Rheum, 2000, 43(9) : 2081- 2090.
,2001,20( 1):3738.
Parazzini F. Menopausal status, hormone replacement therapy use and
risk of self reported physiciarr diagnosed osteoarthritis in women at-
tending menopause clinics in Italy. Maturitas, 2003, 46( 3) : 207- 212.
Wluka AE, Cicuttini FM, Spector TM. Menopause, oestrogens and
arthritis. Maturitas, 2000, 35: 183 199.
Hoeglr Andersen P, Tanko LB, Andersen TL, et al. Ovariectomized
rats as a model of postmenopausal osteoarthritis: validation and applice
tion. Arthritis Res T her, 2004, 6(2) : R169 180.
Claassen H ,Hassenpflug J, SchunkeM, et al. Inmunohistochemical de
tection of estrogen receptor alphain articular chondrocytes from cows,
pigs and humans: in situ and in vitro results. Ann Anat, 2001, 183:
223-227.
Bergink AP, van Meurs JB, Loughlin ], et al. Edrogen receptor agene
haplbtype is associated with radiographic osteoarthritis of the knee in
elderly men and women. Arthritis Rheum, 2003, 48(7) : 1913 1922.
Jin SY, Hong SJ, Yang HI, et al. Estrogen receptor alpha gene haplo-
type is associated with primary knee osteoarthritis in Korean popule
tion. Arthritis Res T her, 2004, 6(5) : R415 421.
Fukui N, Zhu Y, Maloney W], et al. Stimulation of BMP 2 expression
by pro inflammatory cytokines IIz 1 and TNF* alpha in normal and os
teoarthritic chondrocytes. ] Bone Joint Swg( Am), 2003, 85 A ( Suppl
3): 5% 66.
ShiJ, Schmitt Talbot E, DiMattia DA, et al. T he differential effects of
IL- 1 and T NF-alpha on proinflammatory cytokine and matrix metak
loproteinase expression in human chondrosarcoma cells. Inflamm Res,
2004, 53(8): 377 389.
Mengshol JA, Mix KS, Brinckerhoff CE. Matrix metalloproteinases as
therapeutic targets in arthritic diseases: Bull seye or missing the
mark? Arthritis Rheum, 2002, 46: 13 20.
Richette P, Dumontier MF, Frangos M, et al. Dual effects of 173
oestradiol on interleukin 18- induced proteoglycan degradation in chorr
drocytes. Ann Rheum Dis, 2004, 63: 19F 199.
Lee Y], Lee EB, Kwon YE, et al. Effect of estrogen on the expression
of matrix m etalloproteinase MMP-1, MMP-3, and MMP 13 and tis
sue inhibitor of metalloproternase 1 in osteoarthritis chondrocytes.
Rheumatol Int, 2003, 23: 282-288.
Camerorr Donaldson M, Holland C, Hungerford DS, et al. Cartilage
debris increases the expression of chondrodestructive tumor necrosis
factor alpha by articular chondwcytes. Arthroscopy, 2004, 20( 10):
1040-1043.
Kojma F, Naraba H, Miyamoto S, et al. Membrane associated
prostaglandin E synthase 1 is upregulated by proinflammatory cy-
tokines in chondwcytes from patients with osteoarthritis. Arthritis

Res T her, 2004, 6(4) : R355-365.

20

21

22

23

24

25

26

27

28

29

30

Seguin CA, Bernier SM. TNF alpha suppresses link protein and type
IT collagen expression in chondrocytes: wle of MEK1/2 and NF- kap
paB signaling pathw ays. J Cell Physiol, 2003, 197(3): 356 369.
Phillips T, Ferraz [, Bell S, et al. Differential regulation of the GLUT 1
and GLUT3 glucose transporters by growth factors and pro inflanr
matory cytokines in equine articular chondrocytes. Vet J, 2005, 169
(2):216 22.
Goldberg AJ, Lee DA, Bader DL, et al. Autologous chondrocyte inr
plantation. Culture in a TG F- beta containing m edium enhances the re
expression of a chondrocytic phenotype in passaged human chondro
cytes in pellet culture. ] Bone Joint Surg(Br), 2005, 87( 1) : 128 134.
Qureshi HY, Sylvester J, Mabrouk ME, et al. T GF* beta induced ex
pression of tissue inhibitor of metalloproteinases 3 gene in chondro
cytes is mediated by extracellular signat regulated kinase pathway and
Spl transcription factor. ] Cell Physiol, 2005, 203( 2) : 345-352.
Verdier MP, Seite S, Guntzer K, et al. Immunohistochemical analysis
of transforming grow th factor beta isoform s and their receptors in hur
man cartilage from normal and osteoarthritic femoral heads. Rheuma
tol Int, 2005, 25(2) : 118 124.
Matsumura T, Whelan MC, Li XO, et al. Regulation by IGF 1 and
TGF betal of swarnr rat chondrosarcoma chondrocytes. J Orthop
Res, 2000, 18(3): 351-355.
Bhakta NR, Garcia AM, Frank EH, et al. The insulirr like grow th fac
tors (IGFs) I and II bind to articular cartilage via the IGF binding
proteins. ] Biol Chem, 2000, 275( 8) : 58606 5866.
Teresa IM. The insulir like growth factor binding proteins in uncut
tured human cartilage: increases in insulirr like growth factor binding
protein 3 during osteoarthritis. Arthrits Rheum, 2002, 46(9) : 2358
2367.
Baxter RC. Insuliir like grow th factor (IGF)-binding proteins: inter
actions with IGFs and intrinsic bioactivities. Am J Physiol Endocrinol
Metab, 2000, 278: E967F 976.
Kimberley DH, Richard FL, Bruce RL, et al. Effects of longterm es
trogen replacement therapy on osteoarthritk severity in cynomolgus
monkeys. Arthritis Rheum, 2002, 46: 1956 1964.
Wluka AE, Davis SR, Bailey M , et al. Users of oestrogen replacement
therapy have more knee cartilage than norr users. Ann Rheum Dis,
2001, 60(4) : 332 336.
Maheu E, Dreiser RL, Guilou GB, et al. Hand osteoarthritis patients
characteristics according to the existence of a hommone replacement
therapy. Osteoarthritis Cartilage, 2000, 8(Suppl A): S33-37.
Erb A, Brenner H. Giinther K, et al. Hormone replacement therapy
and pattems of osteoarthritis: baseline data from the ulm osteoarthrt
tis study. Ann Rheum D3, 2000, 59: 105 109.
Cicuttini FM, Wluka AE, Wang Y, et al. Effect of estrogen replace
ment therapy on patella cartilage in healthy women. Clincial and Ex
perimental Rheumatology, 2003, 21: 79 82.
Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of
estrogen plus progestin in healthy postmenopausal women: principal
results from the Women s Health Initiative Randomized Controlled
Trial. JAMA,2002, 288: 321-333.

( :2005- 07- 01 : )



