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Abstract. Osteoporosis is a kind of systemic bone disease, highly prevalent in the elderly, and is the main cause of disability and
death in elderly patients. The occurrence and development of osteoporosis is not only related to the decrease of bone mass and the
increase of fat content in the bone marrow, but also closely related to the volume and strength of skeletal muscle. In view of the
important role of cytokines in bone, muscle and adipose tissue in this process, we focused the following review on cytokines that
receive great attention recently, including bone morphogenetic protein, transformation growth factor beta, fibroblast growth factor,
etc. in order to provide a new perspective for the early diagnosis, curative effect observation and complication treatment of
osteoporosis.

Key words: osteoporosis; cytokines; bone metabolism; fracture

B BB A AE (osteoporosis, OP) = —K £ & T#  JREA P A4 WA ThEE, LA 20 Wi HE S R T2
NI A SR B, LA B BN SEEBEK RE RS B AL
BESR B Ma s, 5 % A B4 8 AR, MR O LR TR S W 2 RSB T E S 5L
I, LR RGOS, BB RGO 10 P 3 & R A ST B e I I TR I R S % 4 £ 35
SELEZHRMAGEAEEHTWEENET.  EOEEEH. BEETHREIN - 3 2%H
WENEATRAEES R R, EEREEEITE AR AR 0P KALE KBANS
ERBE L EFE KR, EEE R ESFRMEILN FEREC FEPESREEZEAX, 2528 0A
TEREEZ - ARERFSFERER T EAE., SERETHRSEEAX, HELTUEL OP 7£
2017 SE R LB BB LSS A OP B KRR ZE A LRSI H 4 A
B ET YA I, I R A 3 10 R A 6 v fE A E IS T I R TR 2T I A S 4 B AR

Wy A 5 R WRIAFEEXT OP W R B W KB RAEREE
B LA A SR8 T R o W 4 e gl X HWWERELEES AR KE T beta, AT
i) NG o NS S RN 1P B SN o RS B e S

HATIE . AT % g AT H (201610019) SR WA A . BUT X EATBAE SC B 5 3k R Al —

= H{EVEE : M}, Email, dennyl6215@ gmail. com Z/%Jﬁo



1648 A I R

My 2018 4F 12 A% 24 %% 12 8] Chin J Osteoporos, December 2018 ,Vol 24, No. 12
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1965 4£ Urist B ICTEB B BT N & 30— Fh g 2R
B, HHBEE SR RE MR T EAsREE
F ( bone morphogenetic proteins, BMPs) , BMPs £ A
RN 2 W FREG O 40 W, 124 B 20 £ 5 BMPs
WA Th 4> B A iR, Fx BMP-1 4045 08 T4 K X
F-beta( transforming growth factor beta, TGF-B) %
B A o (A — AL, IR AR BT A BMPs K% AL
TR w3 2 R 1, B BMP-3 TS ok 10 i)
BB YE BMPs {55 1% 50k 00 8 5 3R L, 53 4,
BMP-13 i1, BA5 N 25 2 00 B8 i e 1

AR P T 5 R B T R A R A 4
Ry [EVEH . BMPs 72 OP Al B 40 53 4k v BAT K
AR R, T e R o e 1 R R R B R 1 S R Y
FE IR AL B F Y B, 36 AT S A AR TR R AL
A M Y () 78 5T A0 ML, 15 LR T 5 A A A S AR
B, AT S 5 B8 A & &' BMPs Xt
AR EAEMER, T BRI ES S0
HL A A i AR R

BMPs Zi& K E AR MBS EE ey &
Y, TE B HHSA G R, e
B fA . HEFREZMA BMP2.4.7 9,
TI7ERLE 7 MK EEEZIEM, Hd BMP-9 &%
HERFESE RS, EUBRRE M EREF RS R
EREN IS RN W AR B E W FH R E R RAEN,
Kobayashi %:s]ﬁ\ﬁg BMP9O 8 W N EJER 5 P iF
TE AR A B B SO Ik RGBT AR s 200
WHE R BMP-2 4.7 FER AN BT @& o f2 P FFse
FIEHHA LEIG, LW %" 58§ BMP-2 #
R ZBVE 22 A AR B AR AL A B R B, 5 R
ZHRH BE, PRV S £ 2 B A O B IR B AR A R
PG, T R RE AR, B B A G i i 4
B g B ST & PR R SR B B R i M E
UK BT RCE R B 3%, 22 ELISA K % 318 i 4h 3
A 20 K R E Hh BMP-2 28 11 DL B i 55 &R K F
Yy TR s R AL T A S L R R
Zrh BMP-2 (MG FHRAKVFA K, BMPs 25 FH
TE B HE J SR 48 B TR 7, 7E B T LR I R L AR
SRR, LR 5 B8 BRI 2 dEAH SC LI B
T 2 4 K [ B4 B9 BMPs 46 i IR 1 K P Sk TR
BMPs (R IKXF MG B A EE,

2 FHLEKETF beta

¥4k 4 K A T beta ( transforming growth factor

beta, TGF-B) & — Flt B A ¥ 5 48 i 3 58 . 43 1k 5
T EAMER & RS A A T HHNBEESL
A AR EE B 2K, A A e E IR
SR RITIGRE, BT ZAF1E T304 15 A 4140
Hi KA g R R B R R R
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TGF-B — E % 2 AOR A &) 40 Hf /9 Al 7 W 51 5], e 1
T8 20 B A A A W AR A DG B T, AT R
THCHE BR AY TCF-B1 5 5 & [ sk 460 38 £z B B 46 Mg 3K
£ (RIS TGF-B A w8 5 131 5 15 1 40 i 9 14 3 A5 20
i AR R me O, R SR B TCF-B i 7 Bl 4 i 43
b, & 50 Bt TGF-B X B 240 Ffg 0%y 90 ohl 4 FH ) oy ) B
940 M A =, JF B R — > B0 B Bt B Ok R A R
e PR, TCF-B e B 5 W A A8 Bk 1
BEHF, 8RBT A ( mesenchymal stem cell,
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i T 2L 2R I e 0L 5 ) H R B 5T A B, 7R S T A B
o FEL R R AT E 1] 23 Ak D AR A K B R i A
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&5 J5 T RA Al 24, TGF-B W] i #5 BMSCs S I 5 40
ML 58 e 2 1 4 e Liu 48VBESE % BLLE TCF-BI
LA W A K A F (vascular endothelial growth
factor, VEGF) 13 [F] 4 F 7 W] #% 5% BMSCs A% 3% 58
a4k, 4 40 M A TR B R A K P, AT 48 7 A 1 4
B B AR

I R 9 4R 8 1 4 2 ) s D R R R B
REIA L 1 7 TCF-B 7K - W3 B AR & 4 KU 384
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<0.05) , T AT 45t UL 75 TGF-B1 /K F 7] 52 B ML A
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PR A R SR i TGF-B AT A O J5U& 4 A it i #2
E ¢ AR U A B 50 A T 4T A R R B Y
B WL B YRR AR, [R] I 7R 2 AE 1R B B il B B
75 i HA B E .
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FGFs) 2 —Fh i Z K B8 5 & W, 7T B 9 42 3 i 4F
£ 41 0 96 59 43 4 B 41 ML PR T BF ST R BT FGFs fig
SR YR 1) 3 5 40 L R A R T 4 L R A A T
A 3B AR S L SR B AN [R) AT 5 Sy R M AR 2T
78 21 Mt A= K [ T (acid fibroblast growth factor,aFGF)
F T AL AR £F 4 4 it 4= K (Al F ( basic fibroblast growth
factor,bFGF) , — 3 7 Z P 20 LA FN 40 Jfd P 24 5%,
Hr ARt FGFs 32 )y bFGF, H il B 68 J1 5k T
aFGF'”!

FATC 2 LAY FCFs ZR 1A 23 4>, tHE 2
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(receptor activator of NF-kB ligand , RANKL) [f] 3 i
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( mitogen activated protein kinase, MAPK) {55 i % B
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FGF23 £ FGF 7% {K ( fibroblast growth factor
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A RN
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LA A2 K A 8 3 (myostatin, MSTN) |, B % 8L SC
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L T 8(TGF-8) . B & BAE/N R L A 4 55 I 2L 5
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MSTN 2 [R5 5 [R] i 41 g ™ A B9 1 40 i 3 97 AL e
47, 45 2R 075 55 %0 BEAH AR LG, 953495 2 2R 40 R 3 e 3
T, R A MSTN 7E-& @& e 2 5 B A
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W b A 2 30 0 20 i PR 2 Ak, Bk R 2 i BT AT
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A RE B AL A A I R E | SR SO, i T8 i 3 ]

B AR R B A Rl X7 A B AR
Mo HPEER REKER NIER SR E X578 i
ALEAEIER , Al R HCH R 55 ] ) 8 s AL
R,

AR AR W 3 A 8 AR, A TR
PN BB P 5 T PR T B S R AR e, I JLAR
NAEW, ERETREE BSO8R R & £ kR



1650 o E B

G A A

2018 4 12 H % 24 %% 12 8]  Chin J Osteoporos, December 2018 ,Vol 24, No. 12

R AT S B AR A, AT TR 0 A B N B A
TR T ERZME, R R AT REE EH
BN A WG R BT B R A T B ST s
FGF-23 H 45K W k85 F AR
Chemerin JEH kK R —Fp EE R KL F A A
{5316 917 2 40 T REE RO (0 1 07 R 1 AR AR T B
R A B 53 PE I VS Chemerin 45 5 K
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6 NG

E R PR _E 12 W IR P B o0 i P A 19 7 7 R R
AE RN E R B KA R AR S (bone
turnover markers, BTMs) il & 5, {H H: A~ 8 K W) 2 e
A B A KT, T8 B BB P RE 11 WL 2% VR 9T O T
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) R I AR B A K AR A, T B
L R 248 il R AR /E T . B TR A B &
T AH 20 M 45 B TSR AR AE B SR R, T LR — 2
TR RBAAE R AEALR, G TT KT A R B
AE AT 5977 18]
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