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Research progress in the relationship between osteoclasts and osteoporosis
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Abstract: The osteoclast is a giant multinuclear cell. The abnormity of its formation and activity may cause osteoporosis,

- rheumatoid arthritis, loose of the prosthesis after artificial joint replacement and many diseases. Osteoporosis is a systemic metabolic
bone disease due to many factors. The treatment targets focus on inhibition of osteoclast activity and stimulation of osteoblast
formation. Following the research in the effect of osteoclasts on signal pathways of the bone, some new therapeutic targets have been
found. Currently, it has been thought that OPG/RANKL/RANK pathway, TNF pathway, NO and estrogens, PPARvy, etc., are
associated with osteoclasts. This paper summarizes the relationship between osteoporosis and osteoclasts, to provide evidences for
the treatment and prevention of osteoporosis.
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TR 400 B W A M R G L M A 4R
% REBHERABSWHEMEFERATHE
B M R B A T AL, F S A R SR RE R B R T
(M-CSF) . # B F Kappa B (NF-xB) fic {4 15 2 14
(RANKL) $3 43 b 7= 4 . ¥ % B F NF-«xB Z k&
4B F R4k (RANKL) , i 98 358 1 B F 4K (TNF) LA
Tz i v 40 L 4 9% )3 X T ( M-CSF) 76 1% B 40 MU BT 4
ML TEA B REE/EH. RANKL 58F
MR R B AR EE L RANK 4S5,
R BT B R B RS
a0V pr gy R Bk P RANKL B9 3% & 5 808 40 i 3
AR,
1.1 B4 5 OPG /RANKL /RANK 1E5EK

OPG/RANKL/RANK {5 53 3 75 B BB M 5E 1Y
SRNH P REEEAE, OPC M EERARRE,
i RANKL f F E/E A2 %A, Bk, Zi@id OPG/

RANKL/RANK {5 5 & g 22 38 OPG ik, 5L & 1

RANKL 2 & 7 LA F7 & g o
OPG/RANKL/RANK ZE B 40 b id B A
(BfRBTHEAREM RA FATIBFTHES
B REMESHELR, T BN EFRBEROE
FRETELERE ", BREP R
( osteoprotegerin , OPG ) & — i fiT % 45 & R4 4 Wb M 6
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Rty 8 q23 -24 8, HE A B 401 MEERA N,
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40 v 7= A, B 40 O B 3 Ak R 38 L 2 R RT A
B EE R mAEREARNAER T
RANKL J& FES S £1, M P9 X 808 B 2 K o, M
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HE D HIBE R R o . RANKL(Z it N
F kB Z4kiELE FHEA) 2 OPG Wi, 2 B 3K

WHTFHEEERH—R . RANKL FE 5% 54K
FHE MR EZ 4 RANK 4545, 7 1 01 8080 & 4 i
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41 o 43 b R R 5 (R B, B 0 PR A O A3k L BRES
A FF RANKL F1 M-CSF #7£7E , %80 RANKL % B¢ &
MMEAMERBAE EAEERY . T OPCREY
RANKL Z5#: 454 RANK, M1 BH % i1 RANKL 5]
B R BEE 40 MR AR AL AE TR RS, 0 AR
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| SRR

RANKL-RANK-OPG RES BB AL E
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B §§ B(protein kinase B,PKB) & L5 5 E BG5S H
S

RANKL 55 RANK &R =R &, b5 &k 50
F3 4 TNF % {4k 4§ 52 I F (tumor necrosis factor
receptor-associated factor, TRAF) -6, TRAF-6 i@ it NF-
kB 1 4| % 1 # 8§ ( inhibitor-k-binding kinases, IkK)
F1 NF-«B % 5 ¥4 % 8§ ( NF-kB-inducible kinase ,NIK)
WEAL NF-«B BV HBARBA . SARET,
TRAF-6 1§ c-Src 7%, c-Src H ¥ PLK i Z & BR-7
4 P BL 1% ( serine-threonine kinase ,STK) {4t ,STK X
o O A R BB T, AT R A S
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RANKL 5 RANK %44 |5 5| # B & B ( tyrosine,
Tyr) $EEIE AL, it SH2 M EHFEAEKE T 2K
4t & 7 [ ( growt factor receptor binding proten,GRB) -
2, GRB2 5 & E 1y % # M X #t B T ( guanine
nucleotide exchange factor, GEF) 454 ,3f 5 Ras HE
YR, 15440 B B | MAPKK 3 A§ ( mitogen-activated
protein kinase kinase, MAPKK) , # & MAPKK LI K&
ERK - 1.2 JBFiE 4L, 15 c-FOS ¥ Bl i E 1R 40
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B P98 i 25 [R] U5 B E (ras homology , Rho) K &
il 2 AR E RN T KL PO ME NIK ik,
KK ¥ 16 MAPKK ¥ B ( mitogen-activated protein
kinase kinase kinase, MAPKKK), %Z{l?ﬁﬂ: INK, &
S %05 H B8 (activator protein, AP)-1 #& 4k, AP-1 j3
hE i 4 J8 7 3 B ( matrix metalloproteinase , MMP)
R E AT A SR E A

RANKL 5 RANK &4 J5 {8 # MAPK-40 jfd M5
5 V8 17 ¥ ¥ ( mitogenactiveprotein kinase extracellular
signal-regulated kinase, MEK )-6 %% B8 fk, & i%
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FK AT c-Fos 5 NFATel 3 53 i B B 40 M 49 704k LR
2l '

TNF-ce T L 301 800 B 40 L 7 A 40 - O 4
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stimulating factor, GM-CSF ) 1 5 4 M 4 £
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('soluble tumor necrosis factor receptor, TNFR) -1 3 5
TBCB 20 M0 U 0 L G 4 % 1T 9 NF-«B JNK P38,
ERK 1 STK %5455 38 H 42 F B B 40 AT 44 4 1k R
R L) IR

BESh, T K-y FIL4 DL K H Al TNF 5 i 8
51, QU TR SR SE TN T #H DG AR 7 Mk 40 BT T2 3 B AT A
( necrosis factor-related apoptosis-inducing ligand,
TRAIL) Tt RANKL 3% 5 8% & 40 M 4+ 4k, BB 40
K546 3 JE AL LL NF-xB 4+ &, 7 B % B ERK,INK
B P38MAPK NFAT-1 2 £ LS @RS 5514k,
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B, —FALA (nitric oxide, NO) % 15 41 a4 01 1 2
AIL,NO Fr= A ML N NO S BN SR ER S
BB HAE B P PUAR B feb o B2 R
TR MK E R R B MR SRR
B, AT B R B B TR MR A AR T
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M F, W TNFa, IL-1B, IL-6, M-CSF, GM-C’ SF
& MEME AR, T R T MM E T K-

(e EH P130 Cas 4} 3 ¥ & Src @ B BB
240 B A A B 234k o
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&, B 0 % 1k 4= K A T ( transforming growth factor,
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IL-1 U AR ERMBEANE FEERAEED
130( glycoprotein, GP130) ] %5 % F 1 & 40 Mg Th BE 19
EwaEwEE P,
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£ y( PPAR-y)

o Ak Yy B 4K 356 5 M) 3T 2 4Ky ( Peroxisome
Proliferator-activated receptor-y, PPAR-vy) 237 H 5
BEHNREMBEAZ R RE THEERA, B—Ff
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T RS T 400 o6 5 40 LA A, PPARvy 5% i B 8 1) 75 iR
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( MITF)
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T £ 400535 4 Wb O FF S B T AR 40 M
B M B ML 38 2R BLRTE AL, VT A R A
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