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Abstract

Chronic obstructive pulmonary disease (COPD) is a heterogeneous airway disease often accompa-
nied by significant extrapulmonary manifestations such as systemic inflammation, cachexia, mus-
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cle dysfunction, and osteoporosis. Approximately 50%~70% of COPD patients are diagnosed with
osteoporosis or reduced bone mass. Risk factors such as hypoxemia, inflammation, smoking, frailty,
vitamin D deficiency, and long-term use of glucocorticoids in COPD patients can all lead to the oc-
currence of osteoporosis; The fractures caused by osteoporosis not only lead to a significant de-
crease in the quality of life of COPD patients, but also worsen the primary lung disease. Based on
this, this article elaborates on the research progress of its risk factors and pathogenesis, in order
to provide ideas for its prevention and treatment.

Keywords

Chronic Obstructive Pulmonary Disease, Osteoporosis, Pathogenesis, Research Progress

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. M EEMRERT LT RERENGKRER
11, RIER K

A8 L A 9 A2 — Tl AT S RE A% O B R AT 4 S A8 S8 RE SOSL IR o S 280E 3 52
PERL. BRI AR S RIE AR AR LA 1/ -6 (interleukin-6, 1L-6). JRISAZEIA +-a (tumor
necrosis factor-a, TNF-a). 141 2-18 (interleukin, 1L-15)%5 4 £ K 7 B R SR 5142, 48 1 K@it ifn ik
PEFR RS Bl AN T 5142 4 B S0 IOBE[1]s TNF-a 1L-6 25 %8 1 PR 7 A0 o) 3 mT A1 A 262 5 4 J8 2 19 16 (mattrix
metalloprotein-9, MMP-9) [J5 B, MMP-9 Z: 51 B 3 AN vl Wi S 2 PR, - RIS o e B ok, 5%
HIREANER R A[2]; HeAh, TNF-a. 1L-6 548 PR 7 AT LUE L 4% 5 R 37 2 (osteoprotegerin, OPG)/{Z% Al
F-xB AR T A £ (Receptor Activator of Nuclear Factor-xB Ligand, RANKL)/#% K T--kB Z K15 LR 1
(Receptor Activator of Nuclear Factor-xB, RANK){E 5 i B R A0 H 4i M ) Thee, K% RANKL 5
T E A |- RANK 456 3 Bk 0 T e bs SRR DR R e i, AT 8 5 1 1 i A B RO v PR 3]s BRI A5 [4] 38
Rl PRAE 7 & B COPD 5|2 OP 3% ' RANKL/OPG LEAH K TNF-on RANKL 7KF-BA & 7+ 75, HLifLiE TNF-a
/KF-5 RANKL 7K~F Jz RANKL/OPG FUfE 2 IEAA, HItbHEd TNF-a S{2 K40 T 55 RANKL %
L ThE, ERCE S PG 0, AT SRR B A o . A HMEE S0 SR AT ASE A COPD &3 1) S
%%, COPD fE# KM SIE 0T J 4 B RIE R B fi 73 COPD i3 (/A% K ittt CD4+. CD8+. B k(L
Y 250 S 0 S 3 N [5], CD8+. CDA+T 4HE b Bh % T 40 17 (T helper cell 17, Th17) ] B45@ A & 4 i v%
;B Itk LA T I 1 RANK/RANKL/OPG 155 HlSR B M il B i 13, AT 51 S 15 5t FA 6]«

1.2. WR4AE

A2 COPD (¥ i WM fE ke I 3R, &b 1A H Y5 3 B0 IRTE b S bR Dl RERRNS, S24m ) 1
B AR IRE T TNF-00 3541 28 PR 02 2k K H 2RE 4 I A 285 P SR, e 4 I RE TEUK B 2 1 g AT £ 45 (ROS),
LA S50 A 58 ) S 2 R N, O S N S SR AL REANZ COPD I B LR bL, [ FES 5 BB A IE
f A0 - ROS 72 2 5 B 1 B 22 (0 2 R 1) [ 3, WA T S el A Y B AR i A A KR T4
R PR PR OB I 401 Runt AHSGH SRR 2 (Runx 2) R R 41 i 57 425 e 5 [ 1 (Ossterix) R348 K
RBCEEVELT]; HoO A& 4B S50 Hh #0057 , S S % PR 1 2L 2R 2 M RIR 7 2 (NIrf2)
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N FL N4 I R L (MTOR) & 5 M B 40 E 1, e 2E RANKL A3 BB 40 71k [8]: EARTA
E BRI AT 2 2 BRAIC OPG /K3F, MM 3251 RANKL/OPG Fhethn, DA RIY smt B 40 ThaE, Mm%
B BRI ROABE[9]; SN]SR B R A Th REREIG 2 5 T R 4 A AR TR T3 AR B B [10] - Il
PRIEFER I, WA )1 3 (BMD) W AR T AR, SRBR B 2R AT DAEAR AT — 2B SR B i 4
USRI 500% [11]. WM B BANE R SL G R 3R, BIFTER BT JE i T AN B 4 A B 25
PEAERT, T ELE S A5 E AR G G SR [12]; JEE T R nT DAl 57 A AL B PRI A E TMERCGR R, TR R
PR KT R BRAR 51 5 20 L A R 86 8 £ A [13]

1.3. IS ME

b COPD fyidtke, Ml ThREEATIE TR, SEURAMAEILRLG: 1999 4F 1 he B4 5 B T i
K F, B Wistar K ERUSATIRTE HIZ2h 28R, S0, EREhRE 4 R4 SR E BMD
FEAIS, X R WIR A LT AT R B0l B A [14]: B AN — TR Fe 2 W, P AT SREAMESE T i )L as A, T
Hagisd NS FREAKET 1 (IGFL)E 5% S AHHI 41 fu 4L i (ECM) & 1, 30 1 IR VI B AR 5
(21 TR B A [ XU [15]; (REE S VA R T Lo (HIF-1e) 3R, HIF 513 A2B SZARIAH
A FH AT DA S A0 R 200 B 0 W T A RN b AR, AT e b W 36 m s B 9 72 MLO-Y 4 1B i 4l i
B, e /N B B MR GE H RAW264.7 VAR M BT AR, A6 52 77 15 (CoCI2) LU A A1 i A A 15 U8
MLO-Y4 4Hfufa e Rk HIF-1o, HIF 8305 B 2088 25 I 2 i s A1 3 (JAK2/STATI)E il
%, MM 18 RANKL £Ji&, 21 RANKL 5 RANK 254, (R ER & 40 010 B2, HIF IS {23 RAW264.7
AHRLAEAR I A R B A [16]; HIF-1a 3 ] LU it ek B 40 B i 3 A B AR K R (VE G ) FHIL T AE ik
TR 4 (ANGPTLSA) A 73k, AT 08 B o A AN WA 20y BRI, AR L e 2 1 Lt 45 1 o
BRAARE I B LRI 28, HIF-Loo 2 AP0 1 40 BRISes 1) 58 40 AR 7 F[17].

1.4. BERBENER

W R R R AT AR PR S ZE M e s IR T R B AR, (RS R T 3R 15 3 (1 B B AA S (GIOP) A2 Y
DLI 4k R VB RS 2 —, B MR B 2 AR5 G TGS 1 b R T 2 ] 1 s s B 4
P ELAM B A B 4 M T, K B P B R RANK (36 3k K 4141 OPG f1 4% , {443 RANKL/OPG
ML T, 75 RANKL 5 RANK 454G 385 T e bRl i A oAb, 3 e oS R iR il
BEHEIN M-CSF 7742, I15 RANKL R {2 2% B 40 B 6 70 AL s, M-CSF i ald i 25 (1 B (PKBY)
A TSR A B A0 M R T2 [18] 0 2 o J8 2R I Je 3 U o 200 e P9 A 22 93 2R AR B U (MAPK) JE 2% A
115 B M AME 5 175 (ERK) p38 A c-Jun N AR 3 S (INK) 14 2 5 8 A4, 0011 4 O 7 4D 84 B
A A, RASECE B K AE[19]. I3 B0 R USRI R A A i, B R SR ER Ak T
I F i PPARy2 BER 3% 1 7K PSRk Runt AH G S IR 2 BRI, AT o6/ B 1) o 200 ) s v 4
M4k [20]: BLAMYE B2 iR A AT LB BMP/Smads. Notch. PISK/AKt. Wt 25{5 53 B 40 ple i 4
PRL AR 7 A D B Pt A L, 3 P AT O R e A L 1 W R T R 4 R A PR SR R A P A A [ 2]
Weinstein Z57EHE 57 BRIV T /N AR BEAT IO — T0URF 78 3 0 . B 2 B 2k 2ol i I A . 1 i gt s R R
Bk E, IS ECE M T FR[22]. BB iR o] DU A RS IR - 4E2E % D JiRiis S
HIREAS, HAHEOFE IR IIRERGR, ARG, B R TE S A5 [23].

15 HEFEDHRZT
TE—T%} 600 44 COPD S W AL K BIL[24], =2 —HIEE B YA R D AL RIS (25(0H)D 1K
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F 50 nmol/L), 6% COPD & #45 4i/E & D # = iE(25(0OH)D ik T 25 nmol/L), ik g B 5 et =
D k= . MBS S A2 D shZ v e 515302 IR T80 Hfieb,  DLAHE B iR i S84k &=
D MR INAG X, 4E4 K D fE RN la- B2 LBEM/ER T H#ACNEA ISR 1,25(0H)2D3;
1,25(0H)2D3 & {12 1k Jig 1 A JUE 55 RIS B 2, 0 THERRESfa S 0 E B iR Dz, 1
WA TEWRERR, SEGORMERIRS WO seCHbE, e ai s m, amiasm. gRREkRS
FE R ELAA[25]; 1,25(0H)2D3 8 ot e i il 2k ot 40 M 1) 4E A2 35 D SRR A RANKL [k, S
BB AU AT A LA RANK 54, S8R d anmeiste . RN, BOS4EE R D =A% wnt fl TGF-4 15
5 108 % R A0 B 0 L D A B [26] o

16. =5

AT 902 1 P ZE 1 il 995 - SH 3 55 (1) S R ATL 1) A 1 P 9 I R AT AR AL LU 2 [2 7] — TR
REFIRFNZERE T R, 181 B ZE MR B3 & I 55 LR 38 T P %, 56% 1118 14 FH 2E M it s 8 35
A SRR KI28]. F555H PG EA L FRIRPRE LS, RIEAREY C RMNEA(CRP)F IL-6
S5 FURMIER A KRR, HINEHER . REMRGERACIE 262 . VISR . K
B ANE B ANE B R D S R R [29] . AR RE A AR 32 BRI R S S NI B T B A R AR
XA T HT AT REYE . B RN B KA Z AR, A OISR, o E A R
[30]

2. 1814 EMMRR & B RBRIERN & B
2.1. OPG/RANKL/RANK {5EE 5

8 P [ A e i 51 RS 19 0 s L AR AU ITILEE A 2 o i 3 119 6 P S 1R 35 38 mT il 17 4% OPG/RANKIL/
RANK @ 5] BB L Bifs s OPG A2 H R H 40 M A& 2 S4B B r W B 1, & RANKL B0 77 i 00 i1
7, OPG 5 RANK 35 4+ AT RANKL FH454[31]: 24 RANKL SHE 40 E RANK FH45 &0,
AT R R SR B R 1 2 AR A0 5 R 7 6 (TRAFG)FI A T-#6 ik K B B0H i 1 (TAKL)B%[32], #t—5
BOE T 2 2R IE AR R (MAPK) FIZ A 7 kB (NF-«B)5 S, (E#HMIEEA 1 (AP-1)F ik
c-Fos 1 c-Jun EA VIR, MITTEGE AP-1 FSEFRIE RIVEAL T 4 A% R 7 c1 (NFATCL) sk, i —
I SRR 200 5 A AR R A 5 [33]

2.2. MMPS

F 04 & B B (MMPS) 2 AT [ A 4n B A0 o 16 2 g, ANURT AZ: 5l U TR R, 38 AT DA 36 3¢
SE L, WOAEIES), RSB WRGG RN MMPS B m BEEE WL, S8 BBARE I R A
[34]. K377 % R IAERGE JilE] COPD &, &% 5 MIE MMP-9 /KT & MMP-9/TIMP-1 i A%,
MMPS ] it & COPD & B it i FAYiE ) 3 22 520 K 25 [35] -

3. IMNESRE

B B AAE A HAR S AT E COPD S8 AR L, I 45 248 AR g BEAN A 3% Hi R AR K5, COPD
BB SOE RN IREAIAE SRR B B o3 (o ) 45 S e A 3R R T 3l i OPG/RANK/RANKL
SEIEF I ACE PO AMIE, 18 P IRV & )68 LA Sk Z IR RI2IT 1R/, S BUIm R ER A4 & B 1R
FAR, WITAE o PRI PR A i 250 950 1 FEL S8 1 S L B0 A, IR 48 R I s oxd B B s F) il
B, AT BE AR B BRARE A
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