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[ ABSTRACT]

incidence rate and more complications, they are the major risk factor for increased mortality.

In recent years, OPG/RANKL/

Osteoprotegerin;  Receptor Activator of NF-kB;  Receptor Activator of NF-kB Ligand;  Osteoporo-
Osteoporosis and atherosclerosis are very common diseases associated with elder patients, it has higher
With the increasing of the
patient’ s age, the clinical connections between them have become increasingly closer.
RANK pathway is the research high lights and it is a milestone in the research history of osteoporosis. The researchers
come to realize that this signal pathway also played an invaluable role in atherosclerosis, enabling researchers conduct ex-
tensive research potential between the system and atherosclerosis.  This article is about OPG/RANKL/RANK pathway as a
bridge connection between them, exploring their common pathogenesis and clinical relationships, for providing further inte-

grated concept in clinical work with these molecules as targets for designing and generating new drugs.
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1  OPG/RANK/RANKL i %

OPG/RANK/RANKL 3 i (1) — A4 A4) 1 55 43 #18
JEMRE IR PE N T o (tumor necrosis factor-ac, TNF-a )
ZRBEIEN A, Hrf OPG & —Fhi = 5 1A 4
JHL BT A5 RA 3 i AT A A WA R 1, FE AR B4 LA
T WA gk 8 Y T R B I =2 1] £
A, I ELAE LA BE T ) P K2 40 B ( endothelial
cells, EC) L 45 LA i ( vascular smooth muscle
cells, VSMC ) FrARR 3k 8 i 45 45 5 HoRIRE IR
FER T SC IR T3 S B, J i A T /A B 1k
MAEHFEREfL . RANKL 2 s SR8 N+ Ry 1
RYUR)JE = RARPEE M, 3238 T CD4" T 4i i Al g 4
Ji, Heah G2 BA MR OPG filisk , OPG 1y B4k 41
Ji PR 745 IX 45 4 RANKL B RANK 5352 500
fEHSER ), I B A S5 1 ) RANKL )38 &
IR i RANK & H A2 HIME— ) RANKL
SARPEIE ), 32 BRI T W A0 B AR 2k 40 A
B 616 N ILFRLAL ALY B —3E 38 AZ R T R[]
V= BARES IR (N R4S X C R i 4N
JRLR X, — A6 1) 15 O X A — 1 5 K 2L i, e o
95 JBE X A, 5 T A N-BE LR 7 05 4 S 2 e
FRIE B F 4, 5 RANKL 9 C 345451 & 40 N
HAE A% T I, X - 40 B 1 0E Bl L B eI 31 LA
RAAEREEED | {H RANKL F1 RANK 78 1E 3 Il
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H RANKL #l RANK #9 % 35", X £ B OPG/
RANK/RANKL 155 1 7 38 [ 14 8005 A2 K 2R 1 oL
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2 OPG/RANK/RANKL i@ i B0iE = E =

OPG/RANK/RANKL il B A 2 5 RAE 62
FERZ O BIEATARSCER , JF 2 FpRE R F (&
YA A K 745 ) 5 OPG/RANK/RANKL i&
BAHEAEN ., MR ES 55 5Pl As R E
PRz —, @i OPG mRNA ik Fi#3F H
T I RANKL (932356, HEm 06l As AR B 1k
TR 5k A R T DL B ) 4 9
OPG/RANK/RANKL 38 % D) At ik i il - il 1
M & 1 (interleukin-1, IL-1) J&—FP {2 7E 15 W 0k
HOAR 28 20 X 7, |8 RANKL HI RANK, Jf B8 1

5 OPG Z a7 JE & =" Haifs K 7 (inter-
leukin-7,1L-7) Fil TNF-a RE_I: 8] RANKL (1) 3%,
BN A 2 — BB 20 B R 7 5 1T 1 4R A 2 4 (in-
terleukin-4,1L-4)  F14fiJfi /% 13 (interleukin-13, IL-
13) FTHEE y 30 0B 40 M A9 B, BN R
— P AR T RS R AR A 12
S HBHH— A EENE KN T, 855 0S40
Jfi 235 RANKL, 5 OPG/RANKL f¥ bE 38 5 17 FH 6
AR BN 1 45 A A K R A I R A AR RR
fik RANKL/OPG L3R, 2 F o0 40 s 7m0, 59
Hh, R RR A FRSFIR R LEH C
RIEM 442 D S ERE 158235 oPc/
RANK/RANKL # i 54
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FEET L A R A LA R T A0 A S R R
B 4 A A 1, BV RANKL 558 5 By 44 41 i i
/% RANK Z5& )5, Mgd 38 R -2 R A G R F- 6
45465 RANK (HTIX, {2 NF-kB 1142 3]
W BE TN c-Fos YRR, I c-Fos 5THALAY T 41
256 I AR EAE T, JE Sk B 40 M A i 5 TR
B B2 T LA B B AR L S A R L TR AR A
FEWG o R T A B 20 7 A R B R A, ) o 4
JHLFN BB 4l i 77 A T OPG T4 RANKL {5 5%
Fo OPGAENFIEPEF I ZAR, e 4 Ph i 5 = R IK
RANKL Z56 , ik L2456 RANK 936 M, Ttk i
7 RANKL-RANK (1 AH B AF 1T, DA T 400 a1 B 15 240 i
RIARSME G SR SR g T,

fF5E 2 RANKL 1 RANK i [R F 55 /) B 3
J R 1B T AR AR AT 2 AL T A R RN B e B R A
OPG (A JE R R WS ) R, 2, A i bR
OPG JE[A, /IN B A= i 2 30 1F 5, (H 328 s 30 )™
B R AN E ) T RANKL Hl OPG 1Y 32 1415
S R T A R R SOR 1 A 2 D ) sl A ST A
Bij ik B R TT  Ma S50 i MM SD KRR
PB4 (ovariectomized , OVX ) 38 46 28 I B TR G5 4 )
KEURL, By AR BE-1, 6- BERRIAYT . 4R A B
IR SR -1, 6- MR BE I RANKL 7KF-, Jf:
PAFRHR AR P %) 2R3 L H OPG /K, & R
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¥ RANKL 3k UK E B4 OPG ik, oM i 3%
PESG I OVX R B B8 88, B 1 (ol &t 4 D
JE, B Ik 48 2 5 B R AA T OVX R R B itk
TIIMEFFEIN T OPG IR 48 225 B TR ( post-
menopausal osteoporosis, PMOP ) DA A & 37 15 K6 74 A%
LA TP 1 DA R & B, B R4 T 1950, A
1117 75 1 SR A B KA

4 OPG/RANK/RANKL BEEE As IXF
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OPG 7E/) BRUIE #1485 K3k {H RANK 7l RANKL
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AT 3] RANK Al RANKL 972351 . XAl fig
M, 7E 4% Hh OPG A B 1 RANK-RANKL 7 5 i
RIAIE S, 75 ApoE™ /NI As X8, OPG {8
TEFHLR 160 7R 40 i 5 A BH &8, 1T RANK Al RANKL 17
TG T A& A X 7E As X, OPG £
BRE A T PN T AR B e XA AT A2 B R 5 A 1R
2,1 RANKL HUAEAE T s el Ak OB IX A i il
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YIFASE, Bl ik ok #E 48 AL £5 4k ( atherosclerosis calcifi-
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LA % UV R OBk B2 B W58 £ oPG/
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B ARAE RN T R XL R T, 7 EC 1, OPG
FEEBE T A F, 06 EC TS, FEARSN R Y A #E
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SR ) 266 BFF 43 1 I A A0 B A BT o 1 AR R
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SR, 58 o, RANKL 454 RANK Jf:
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L WEAN I, B am AR BS54 , SR 2E VSMC £54k, ix st
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BRI ICHA 8 kAR | /N B 2% 38 )T 5% 4 BHL R B
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ApoE ™ OPG ™ /IN KU A8 ok A A AL 15 58 | RANKL 7E
XF/NRE S PR As A4, K
OPG L8755 RANKL X} VSMC e 36 AR AL
T 4 9 R BB BT B, Miin A5 BSR4
OPG™~ AE/INRTE A OPG B, B Ji B A 15 2 k3
B As TE I TCGE#H ; i 4 OPG™/INERFE A OPG %
I, B RS AA B2 As BIMS B8 0%, 25 LTk, OPG
JER R R As IR E ST,
5.2 OPG/RANK/RANKL i@ 2% B9 8 i&
OPG/RANK/RANKL 3 i (1) 3816 AR 16 2 1 o i
FAFN As (W) CEEIATT , 7E-5 4180, B 40 i sl L
Y 43 WA 1) OPG 35 4+ PE 5 RANKL 25 &, BH Wi
RANK 5 RANKL FAHEAEF , DT 75 1 B 240 B 1
A, OPG TEIMN 4 BE K15, H RANK il RANKL
FEHSRERT AL A 1ML 45 BE 3K, Bakhireva 45 5% &
M, OPG SHMA R RANKL %5 & 5 15 5T B A i etk
Bhbk A RERE Ak 06 i 2 R] o3 7 Rl FEA L R A2
et FIEDSCZR IEIRRE T A8 A At XURS: R 75 I 2%
OPG 7K F-5 RANKL 7K F-4 BH & i 4 &%, Kang
ALV I K (=4 ) v 3 A A B A B IR
LRI 2 B K OPG K F, Al fE & Bk OPG 5
RANKL FI TRAIL F9%5 4, 1fij iX L6 4% £k 7] g 34 fin -
JERE VSMC 1434k, 0 2 155 A £ 19 ] sz S5 1 34
Jin OPG B8 W5 PR ¥ ( alkaline phosphatase , ALP) {i%
PE AR A RN 42 5 IR OPG AT BB & T 34
ALP TEPEANHEX AR AS . 5381, Kelesidis 55 A 5%
Ik OPG/RANKL/RANK 3 [ 2 B FU AL Al As
KN W 3L R ML, X 6 45 R $E R OPG/RANK/
RANKL 3 #%-58 FUHAA FI As Z 08 24K R,

6 OPG/RANK/RANKL BB 5B R0
As BYiET7 < Bt

6.1 MEEE

IV FEAZ S N R SE BEBTAR , LA s 25 F1 ) FlRE S5
PESS & RANKL, B 1k #8006 H¥0 i) 52 4R B A%
RANK/RANKL 3% ¥, /b8 el H A C e
e A S22 e P oG BB AR AT B R 19 T
SPERMEHT YIS, . A0 BT IR  RANKL e i 4 Y
JES SRS ASE Ny A8 FNHTI A7 FR R PR W R 13 ( tartrate-resistant
acid phosphatase , TRAP ) A 1% ‘B 21 I A 41 JfL 0¥ A e
A EAZR R Y R, 2k 5E 27t B A TR I
ORI PSR T 17, TERE R B R B0 As
/NERABE R TR Bk FE 22 AT ek /D = B K IX 3 VSMC 1Y)

BOEFERRAE AN IO B 16T HEA R E O I
P PMOP B35 JF H 5 R BEBE R IR T 1E
XA 200 3 AR R IR AR B, K SE R VR IT T AT
A As FLL M AR B AERPEE g
6.2 OPG #I7l

OPG Il B W T P I A, BN
W ZREE 45 & I RANKL, A0 bt ,
Tl B A LS B L b . OPG Wl S 14
VSMC | iR & 2 A 4E K 1 (insulin-like growth
factor-1,IGF-1) 324k i OPG 357 4k if 4%
WORERE Ak 1 & 4= . Ovchinnikova %[38] FH OPG 43
e IR R /N BSOS 2 Ik o6 R B0 e T ARG ik /D>, {HL B
Huffa g PERE N . Hofbauer 251 %5} 52 144 24 15 1
L RIS OPG R 11, B e tn A W& H
K. 4278 OPG il 5 ol BEXT & FRgibA A As TR I A
R, TSR B & BRI R A mA E A
AR R AL HATIAN OPG 3 i FH 7
e MEGH A PR R BB 4k B TE BB, T 29T As
MIFER ., H2,0PC it @ Rk BT O HE T As
L., X F OPG W REAEH, A fF Tt — 0
X, HIR OPG HlFINAYT B BB FIPT As IIROER
KGR FEIESE B OPG HlFIEIT AR Ny
— PR AT B

822, 0PG/RANK/RANKL il i A2 As
I BBAS A S, 17 FL B B L [R)A T B R s
FI1 As FORE AT, S0 BT R 2 245 1 G -4
W 55 B B A R As S0 LI AH DG 1 88 ) 15 515
. HETEX 7 A5 2 AR v e sh AR
RIDFSY | L0 58 LA S I R F 5%, W 55 3R B OPG/
RANK/RANKL 3 #% 5 5 J g b Bl As 40 5GP 2 (1]
FEEG B2 0E AL AL . (R0 BT As 1
RIFHUTTIRAS R 43 8 (80 ) (5 515 S50+
TRIT As R B AL 7= A SCEAE FH . 47 BEJE OPG/
RANK/RANKL il 8% g — 35 e fm] S g i) Hp o0 31
BRI W 46 A5, I i 283X — X 20 7 A B T b e
5T, WK R TREAA A As B9 2 W RNG T T RE T
BELR
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