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Abstract

As the global population ages, the impact of osteoporosis on health is becoming increasingly sig-
nificant, imposing substantial medical, economic, and familial burdens on patients and society.
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Characterized by a decline in bone density and deterioration of bone microarchitecture, this dis-
ease significantly raises the risk of fractures among the elderly. The nuclear factor kB (NF-kB)
signaling pathway plays a crucial role in the regulation of bone resorption and formation. This
paper reviews the mechanisms and regulatory pathways of the NF-kB signaling pathway in osteo-
porosis, highlighting the importance of understanding the regulatory mechanisms of the NF-kB
pathway in uncovering the pathogenesis of osteoporosis, and in developing treatment strategies
and preventive measures. By synthesizing current research progress, this paper aims to provide
new targets and strategies for the treatment of osteoporosis, thereby advancing the research on
prevention and treatment of related diseases.
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1. 5|

BEE e BREF N D RIFRF SN, BUgha iE O 00T BT, H AT e BRAl T i P AC N 32 e iom
SEWA[L], BB RA R S E AR, ERAREAZ )R L. BERMER]. B REANE 5™ A AOE =
#1, 50 B LA LMLtk =0 2 — A BB TEE T, 50 & UL ER Ve T 2 — A R B R
B3] 2SI ) L BB RIS B AR B T AN AT (4], 385 R I 200 5 A8 1 440 L b
BIREIN[5]. PUOAFEIEH DU, 5 E 40 B 57 B (015 T RORABE B 240 6 97 5T 010 1 WSO A 1 B 2 A o
TRIF AR AR E BT HTIR AR [6] -

ST NF-«B E B AL X P i AR A, IR 1 NF-xB 38 B0 B SRR i 20
B 0 B T P AR A LA A SR DI 97 AN TR A E 25 S

2. BREHR

ST FAE A — ol A TRV ] P 30 A7 A B B AR AT PR, UL A2 1 %5 T (BMID) 5 3 P IR A B 0
LR, MRS BT SN [7]. ARG AR, RSN . 4EAE R D S= . PEARZIREIR |
BRI 2. WM . AR AL T 25 MR AE T 3058, #S B BB AL B AR AL 8]«
PERAREIZ 0SB R A DR 7 S ARSI STRF AR 9], (RN 34 02 ST I 40 B P 7 A R 40 i 1
i AF SR B DD RE[10] [11]. B LR MRUENERRIN RS, AR — L b Ak P 3 B A B ET[10] .
HEPRE DRSS, BRI N A RS B RIS X P R R
MR A B OCHE Z[12]. X — a2 MR T B 20 ML (9 B2 B T2 1) AVVRSE 5 240 L (97 B2 B i) -2 1) £ By e 1167
(131 K P A0 1M 20 3 i 9% 25 PO B 240 mT AR P 5, TR B 1) 78 5 T 4 R (MIS Cs) A A
H AR AT LA S AR o ISR 2 18] AR S 3 TR Y AR S B R E E[10]. R T, X
—IERERARE R, BOR TR R S B R RThREE . AR, BEE SR AIEIC, RXMP IR ST
[71. SECEWRAMCE LB, 2 51 A SR> A R R AL, SR R R BRRFARE[12] -
FESR R BUBASE [R5 BEHL IR T &4, NF-«B {5 Sl 1EH H a2 BIRHE ) 2 k. fEF
JRBANAE AR IR, NF-«B {5 5 3 % 30 e P 5 i 240 AT R i B P 2, R i B A
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BT T

MTAEZI 32t e b A4 1 BB I [14] o 1238 B 10 7 YA ] BE N B0 4 L O TR AT T e 49 5 H okt
AN T s e P il s LK 5 e O o T 2 (1R 87 N S <0 = S 2 o TR 1 g
FMERI AR . PRIIE, IRANEERME NF-«B 5 53l B A 1 BT BRI, T IF A8 a7 Sk By
HE PR BR A .

3. NF-xB &%

NF-kB /& R RMRFER T, NF-xB XA 5 Mo, s2H p65 (RelA). RelB. c- Rel. p105/p50
(NF-kB1)#1 p100/52 (NF-xB2)# FIZH A[15]. NF-xB A FF A [F o Eg, S8 R 9E 88 1) NF-xB Jd 2%,
HARFE P BEEHLEI[16]. 24807 NF-«B @8BS I, $005 1 IKK 5Bk kB & 1, 5 1kB
RERZ BAMBEAR. FEARI kB & EBH NF-xB, 764057 A BERR 1L NF-xB BB US T B0 1)
NF-kB Rk, Wum M NF-«B ¥R 2I40t%, 45545 1 DNA 551 («B f2a3), AT JE 2 il B 1 5%
SE[17]. fEAEZ NF-«xB B, 3G IKKo PIEBERR 1L pl00 25, JEk Loy Befg, TR p52.
p52 5 RelB & RIEALH Bk, 1HILI RelB/p52 S RI4HMIKE , FH I8 4 40 L b (4 55 [ 16].
NF-kB(# K 7 «B)IE B AN A — R 8 1 22 4 R B 5 A vhol S5 Ve IS S48 S84, 36 A3 f
S RORES MO . MR AAESE, T H NF-«B SRR R R i N[ 18] . - B Ad e AN (1)
BN, LR, KEMFREET NF-«B RS AR FIER, #8R T Hox BRI R IR L
Wi o R R — AN T ORI B RS SRR S R, (g R R R O R R, DAERRE 14
P SEREVERI T BE . NF-xB 348 AOU0E X Tt B 4 M 8 R AL AR AR S 2, T DM R B AT I B 2 4
W, A, NF-kB @48 1) 50 S vl S ECE RISOE B, B3R T B RS B Rz (R S, i TR
JREEFAE I IERR o (AR IE, NF-xB I8 B CE B JTBAARE I A e T AU T B A B v 1, txd
B AR ThRE = T 5. BRI, (ERREEAEIL N, HH] NF-«B 38 % 5e 0% (L 1k s 4 i i) 23 A6 A0 3
e, SR ERIES). XK NF-«B I8 B E 18 5 0P B OUR A VE R, BE R DAE I i
S PR ) B )RR AC, R DR o R 4 o A RS AR R TR R R, NF-xB BRSO TR
BE 0 R BAAE BB VA T SR B AL T BRSNS 7E 1 Va T 4 R

4. NF-xB 58§ B4R

T A e RS VR T I A 0 B ) 2 A BB, A R A\ A P i — B R IR SRR ) O A B S A [19]
T F 200 A ) A R i 1 22 1) A R BV B IR - (MI-CSF) AT NF-xB IR 1 32 4 3035 TR 1~ (RANKL) ) 2 1)
V. JRHE NF-«B {550, TR 400 40 A RTE0E i 72 ke 26 Yo MR AE FH [20]. RANKL(BE B 41
MG )i id 5 H 21k RANK A1 454, BeOS IS SLAL I NF-«B Jl %, {R3F NF-«B BE A%, 5
5 NFATcl BI¥E[21]. NFATCL [ud (et 1k B 40 By SR 2L R 1) 7= A, an il o R 1 12 o 1R lg
(TRAP) A4 (il K AL 57 428 5% (1l 9(MMP-9) , M 1T HHE A i 291 Ffd F Bl 28 5 184 53 L Wi g F9122] o
TER RO AR RN R R T, SRR TR T 2 MR semiix —id f8. filn, f& Gk fink
“F(Schisandra chinensis)tH & 7~ 7 % 40 B AL VA RE 1. WF9ER B, RANKL 5 51 NF-xB & B Xf
F NFATcl 1 c-fos [k S 40 ) 3 L o6 B E 23] [24]. TiPkFi@d i) RANKL 5511
NFATc1 il c-fos ik, L% 7 HUE AR AIE G FE[25] W Tk T AT REiE I NF-«B 3 H J #2 HL R B
BB AR . BEAh, BTREIVCAR, X PR SAART 2 24, RE Bl RANKL 5 & 1) NF-xB 5518
PR, AT T T A R AR 23 Ak o B ] D AR FRaX — 4 A 2 i i 19 RANKL 5 33248 RANK 2 J8] Fr)AH
HAERSRSZELN, HEmandl T NF-xB il NFATcL M0, 138080 7 B 4 B[ 26] . [RIFAE 13 E
E M, isoliensinine (1s0), XA EA AN PLRFPUEEEIER ALY, @i FHET NF-«B p65 HIk% N5
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&, #0017 B RANKL 5] 2 IR i 40 s . B W SC i 14 DA SR 20 P A DRy e M R R ) 3R - 1so X
e R 125 O BN B R ) B R [27], R T A AR A I RN B . R TR R e
(MSM), —FMEA TERIAENEAEY), BARENPEARRIER, R @S HMH NF-xB (55
T % B0 R P E RANKL 5 5 Al B 4 AE . BT, MSM B IKK B8R 1L, FEK T i-«xB
TEAM AT B AR,  [FIEFBEIWT T NF-xB 5 DNA 454, Ml 7 NFATCL s i A 2o b e
YHAR A K [28]. T340 Nur?7 fE Ry —FiiZ 24k, 2 @8 ik #ifi NF- B {55 18 2% R 1] 5 AE M7 BH - Foa &
LA S TR B R AA[29] . BA LMo T NF-xB 15 530 PR 78 3245 B WSR3 At A op
MRZCAER, $B7R T BT 61238 B AT VR 42 DURLXT 22 88 4k 7 SR 1R o i P Bk sk 1) K98 77

5. NF-xkB 5 i B 4k

TESEFF R B S L E I, B RS 2 R EENEM, EEATTHE MRS B4
B SR, NF-kB {5 5 30 8% (10 57 5 0 260 s i M (1 Shge 7= A= S i s, ) e g de, &
B EI R ST, AT s B B AARE 1 % F[30] . JI4ER, EIDREHIR S NF-«B 3H s LI 50 5B
MBI ETEREE ST, BN T — PP E R PUE BB A SE V6T SReS [11] [31]. i, AHFFEEH, S100A4
WA, A4S S100 & A KRN — R, GENSIE I BEE NF-«B I8 B 78 B 4 A i 8 & [32] . 1X—
R T IE ) NF-xB JEYE, 0T DA R i B 40 1) A0 R S T RGRE 7T, AT A R 1B 6 ik
FRAZIR IR « A, RUNX2 1A SR 40 B o At 72 v (0 OGBS IR 7, e B3 B 4 R e e e S R 1
Feik, W45 &K (Osteocalcin) Al | B 5 (Type | Collagen), X S63k [R] & il B 4 A % M A0 32 5 72 A i A o
[33]. BE— BRI LK, NF-xB i iR 55 T 2 M2 e AR Th Re i) Ry B S . 9l
Wi, NF-«xB #Il5] S1627 R85 22 fE tH TNF-a /- S H0% RUNX2 ], A3k sk [34]. 3% Fhif 4%
WU AN AE S AR v R 0 8 e g T i /g, i HOAFRATER A T —Ffd il #0] NF-«B ke it &
T RN LB SRR (VA I s o B A K AR R 11 (BMPS) 2 53— MNEAR BEE TR b RAEVE I E B N &,
LI Smad {55 8 O BUE 4 AR Y TR R [34]. AT . p65 B ET LAY BMP2 i 51
B R A A FH[35], T LAFESS 52 451 T 0] NF-«B (55531 /& p65 37 B A7 ) T i 3 ik A1 i3k il i 4 o 20 Ak
KUCGEB TR R ME TR, s 0 TR 8 2B W e, B SR>, SRR ANER
Gy KA TR RA[36]. DRI, @I VR NF-xB 38 B0 O B0, Ref® ELEEAE T e 4 i AR ) 2
REFE,  HESR A A AR E T RRE F . MTTARAR b ot B 25 B PR P47, AT 5 IR 4 168 14 K v
B TR BRAAE R & 2800 B 44 5 & 1
6. &5

FURG, B OB RARE FTET T BAREEAh 78, 04 4EAE AR [2]. XEIRTT J5 V5] AR Ry 1kt — b
WU B R A 3T, AHEATHEREE A R AR A SA 8. R, R T fi# NF-«B JE By AN E
SEAE TOBTHIRIT A LA AL £ BEE X NF-«B JE AL B B R A E IR — B e, el R HAEE
W 8 v B RN A0 P TR AR AR SR T BTN B TR AAAE BB KR TT LA < IS I 42 NF-xB
ORISR B B R AV i B G R ), BN B R I Oy e A AL IIERE, T
RIS TIAMAT 00 A 35 B I AL 2 R T R4
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