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Abstract

As the global population increasingly ages, age-related orthopedic issues, particularly fractures,
have become significant clinical and public health challenges. Over time, the skeletal structure of
the elderly gradually degenerates, not only increasing the risk of fractures but also slowing the
healing process after a fracture. In this process, osteoclasts play a crucial role. They are the pri-
mary cell type involved in bone remodeling and have a decisive impact on the healing process of
fractures. As age progresses, the activity of osteoclasts and their response to regulatory signals
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change, thereby affecting their function, which can lead to slower recovery rates and reduced
healing quality of fractures. This review discusses the biological changes in osteoclasts against the
backdrop of aging and their impact on fracture healing, exploring how aging alters the function
and behavior of osteoclasts and how these changes affect the speed and quality of fracture healing.
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1. 5|15

FERE, RERARIT 210 AU SFRMRIEYS, ERERMHSL5 . BEFE, S8
HRKE BB S B A A R[] BRALR FEUE FURASEA S T RSN EZE R —.
H1 T 2 95 Bt e LA 075 LS B BB RAE AN B 00, &40 AR BE 5 B S T RE PR AR &, 5 SRR ™
H[2] ARCE AR T A B A AN 2 LA, SASTE R R R MR SOR R AR TR R
(AP~ 0 4 B AR RS R B3] A SCE I M 24 BT AW FESCRRAN S )T OB R I, A 1 ik
SRS E AR D RE 2N S A I A TP R AR, DN EE N E I & R AU B

2. BTG

AT AR — AN 2RI AR, B TR S A A S, AT B I B A R, A
SR R A R HE R T I B R G ALY, SRS L T A B B ST R
T 5 2 N UBRE RE[A] o BT A T B — BB R 0 2K 700 2 1 FROA AR R o ARG 224 O e i LA 25
B TSI Ra i B R B [5], OMARKEE AR, W BT AR L AR 6], BT
AP A— IR RS, FEGSREETEE, LRENE, QK EGASULR. X
RBH AL R AT E AT AR . BBV RAEEBIORERE T, AR & 5
BB KB AEE U EA BB BOVRE: VA RRER N . @A B (R R ) . W14
SRR, KEBEHEE XA, SALUY R X SR, XA AR e R
Pram O s MR e, AR A R R7]. AT E S ARG A . BARE, RS
PR, REIREEIAAYERIL, MRS . K4 5%~10%E i @A & S8R &
fro BAREASAWREA . BHVEE ARG, BE R TR A 25 H B EERED SIS, LR E
JE PR R, R BT E AR A FTE]. TN, BTG A L FRE RN . AT
BT S RFANUR, A BT IR T R M T 4 A HIA T AT RS R R R R SRS
3. B

AL, A9 LA — o VRS S B AR, T S R AT S BRI L 4o 7E IR
A, B A R R T T, 7 N S R R T (M-CSF) R R T kB 32 M R 7
it (A (RANKLL) (1 500 R 35 2 45 T TR 401k A B T[] o 3 B4 L7 FI 35 (1B o % 3 41
RSB R A, BIE I G A R R A, BRI LB A RIBEAI I,
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I R B2 0] o AR 2 PP V5 300 32 B0 2 PR 1T DR 7 (0 R, 66 4 B PR Bk o FRIR IR B = A0 R i AR
A7 RANKL (235K 1% 81 «B FLiA) 1 OPG (B #R¥7 %) . RANKL 5 H3Z & RANK ¥4 & =2l
BRI A AL B e B . B BT IT B, RANKL AR B 4 I A st 83 o i 9t 1 i 4
M PO R BB, W 4ERE B A E R P B RATETT, i 40 RAE 5 2 (1
B fA7 B0 B RSO S % o 8 4 i B i B BT B o AR AR K R, e A KR B (TGF-B)
B REERA(BMPS), B K E AT . XS R FLE B PO g RS, nT DU R i) i
YN IEFE AN 04k, (RBEHTE IR BeAh, BRI AU R, BE A IRIE eI S s NN A, RIS
RNA I F R /N, 5 ReE AT E BAZR, Sl g H s S M EA . il TR &
INGNIAMAR IR N B N AR R, AT AR B AT TR B AR R T RICR, TG B AT e B R
X — A A FEAE A T AR AR B, (R DR R BRI . Ao 2 B FURM 40 M s A ATL
AR BETT AR AR T 7 RN B G 8E, SCEEdr@a i, M 38 e 8 10 AR s A
HBIT AR

4. ZRUSWEHERINGENEL

BEEERS I, EH UM A s SRR Th e R AR B ARG [10], B 40 M i AR RS PR R A2 3
SO XA R R A A i A IR RO BRI DA S A I T RE A . IS B, REE A
(A= i FE R KR 2R Ve, BT 1800 T RPN AL TR G0 R A, A R B T A A e 7 (1) 22 A% 1 e
YA, XSCAMTE L A R AEGEME T[9]. TEZ AL RS, E R YA I R DA I R 3 i
FE TR SR AT o DRI, BRSO o5 0% = S . FEIX R AT FE R A0 R URE R 4T
R, BAERIGAYEYE, PRI A AN A T P v R A AR A1) R AT
A0 R TR A RE B 00 i WSO P OGT B B PR s i AT R I, (R I AR BIRR R BB TR
INRERFERAR, R BRI UE 4 7 28 A RE I PR BT A B>« IR R U PE PR . X4t
AL B A R PR B ek D A O, A v 1 N R S A PR TR A A B ) A R R
higiR1b.

RANKL F1 M-CSF 1142 57 / B - 40 o 24 15 18 15 B 148 P A il BT 98 R M 2 A B RANKL Fl1 M-CSF
FARKGNN S I RS A M5 5 RO 4 A RS DA R BB A B T AR R R o X AR A 5 A o R
B P VR 400 B 22 W) 5 2R PR A A K SR AR AL AT 5 [1.2] o B A 2200 A o B 400 O T B R S I ) T 1) 5 2 4R N
B RE AR FEIIE YT RSO BB, R R IEVR T B A AR R BT A AR T T . W FUR LE A 8 AH G
A BN A B T A8 Va7 Ji2s, AN EE T2 4 N B A3 I 2 R F B i O (R

5. W B BT SRR

T A L R R 6 T R AR S SE RN P AR B SORE IR N o T, 50 SR A7 23 I I S AR A R4, JERE
T R R AL AR 7, AR IE R T o (TNF-a)« EL4H AR -1 (IL-1) T 40 -6 (IL-6). iX
S K]~ 4 OB A 1 T2 ORI B, T i A P R A A . TER AT, R 4
TR I G A PR (B R B P g ) AR S (Ol o 2 R TR0 R VS 1 5 o R T A SR LR A o X — i AR
AME R T 5 XIR A FE TR 23 B 2, o JE S U TR T HE % . AT s, B i rE
1 J5 BIHT 72 /INEE PTG PESE IN, B IR B2 AT DA BL AR 52 3 IR A H o i 50% . il 448 R AN Fle v 400 e 2 [ J
AT R BB HLEAEEAER, IXFPHLEI R TR RIS e S AT E T R B A R R
J R AR R S R TR TE B R AR KR, A K R -8 (TGR-A) A T A8 K A2 85 1 (BMPs), X
S R i o (2 3 S 2 MR PR R SRR A . BSR4 B AE R T TGF-B Ja 7T PR {2
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T B R AN G T, X AR TR T S . TGF- R B BEAE B 4T )5 48 /M AT Ik IE
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R FEAE BT Ja MR I R rh T RE R SRR AR —, IXIREE 1 BCE i 2. 2R AL IE i R a1 41
MR R VRS A A AR E R, X A T A R . BRI AR LRI R A
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