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Abstract
BACKGROUND: With the aging of the global population, the incidence rate of osteoporosis is also increasing. It is very important to further understand its
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pathogenesis and propose new therapeutic targets. Recent studies have shown that ferroptosis is closely related to the pathogenesis of some bone diseases,
such as inflammatory arthritis, osteoporosis and osteoarthritis.

OBJECTIVE: To summarize the previous studies on the mechanism of ferroptosis in osteoporosis, so as to provide new therapeutic ideas and potential
therapeutic targets for osteoporosis.

METHODS: The first author used the computer to search the documents published from 2000 to 2022 in CNKI, WanFang, VIP, PubMed and Web of Science with
the key words of “ferroptosis, osteoporosis, osteoblasts, osteoclasts, iron chelators, reactive oxygen species, nuclear factor erythroid 2-related factor 2, heme
oxygenase-1, glutathione peroxidase 4, review” in Chinese and English. A total of 70 articles were finally included according to the inclusion criteria.

RESULTS AND CONCLUSION: Ferroptosis is significantly different from necrosis, apoptosis and autophagy. In terms of cell morphology and function, it does

not have the morphological characteristics of typical necrosis, nor does it have the characteristics of traditional apoptosis, such as cell contraction, chromatin
condensation, the formation of apoptotic bodies and the disintegration of cytoskeleton. Contrary to autophagy, ferroptosis does not form a classical closed
bilayer membrane structure (autophagic vacuole). Morphologically, ferroptosis is mainly manifested by obvious contraction of mitochondria, increased
membrane density, and reduction or disappearance of mitochondrial cristae, which are different from other cell death modes. Iron overload can destroy bone
homeostasis by significantly inhibiting osteogenic differentiation and stimulating osteoclast formation, leading to osteoporosis. Iron overload interferes with the
differentiation of stem cells to osteoblasts, leading to a weakened osteoblast function and further imbalance of bone metabolism in the body, which eventually
leads to osteoporosis. Stimulated by iron overload, osteoclast bone resorption is enhanced and bone loss exceeds new bone formation. Iron chelators have
been proved to have osteoprotective effects by inhibiting osteoclast activity and stimulating osteogenic differentiation of osteoblasts. Its potential mechanism is
related to inhibiting osteoclast differentiation and promoting osteoblast differentiation. Antioxidants can prevent reactive oxygen species production and inhibit

bone absorption, thus improving bone metabolism and effectively preventing osteoporosis.
Key words: ferroptosis; osteoporosis; osteoblast; osteoclast; iron chelator; reactive oxygen species; Nuclear factor erythroid 2-related factor 2; heme

oxygenase-1; glutathione peroxidase 4; review
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Faf R AL BB L SR L T A K BFHA, AfmFELT. B,
T AR 3R sk it A B B ok IR R4k LT, WE R ARE KB
Ao B AMY .,
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T, FBRACH) T A P SRR R 49 AT R A
A, RARAESKIENFALT. g2 —FAES T 0B bk ek
FERAH] . T2 BACRL A 549 2m SR A AR P e A AR =T K RANKL
Rk A AT A, B E RSB, A AR IR, )
AR, TR KE T BRI, BT LA AT R %
ANE 8976 A AER BT B ISR T A A ", gAE CTUAR
BB A gAn , 3 e T R 9P K R 69 s AR B Rk A B g A 0,
FRACH) Q91 B IRRANER) 6T P AE ERETZGER, Hlde, K
% @ e B AR R R A R I KA NS0 P BEG AT
PR B ta R eG £ R A E AT 99T &, Bk R 9P 509 E E 4
T —IRFRR A, —AH 69 vA RANKL 2 ¥ % 643 R a8 12 4 4] 7 1L
T @Az B F 1 fE i BT B R sag ©Y, X s REW, AL
FITTvAR A B % 958 AT A, 478 BBk, A BB R, A&
BB R BN 69 K

BAEEFRE IR IS R L AR R, B e AL B
Ji it B A B KA B T S AR, R, 308N Ak ST 4 4
Fl Fedh A o245 P, Nrf2 RIER AN AETH#, AT @IBREIR
JI 6 KAEEE A T, Nrf2 2R N8R i B A 7 4k i K AR KA
AP Nrf2 UE 99 S RALEE Y, HO-1 B BT e AL EL A 5F
Pl A =, HO-1 & TAE AR b SR T EXEL Y, @
i E Nrf2/HO-1 #5242, 4% 2 & 9T A 2 38V MC3T3-E1 4 it 494k b,
FRERT DT,

GPX4 Feil & &) & —H & 249 L BALEE, TIphl4ksbT. GPX4 @i
P R M BSE R A B X AL B R BAH 094 A &, s8R 21 A&
LA IRRTL AL GPXA &R A TR L2 ™, 54—, 3B
TSR P AL B ok AR T kA AR — A LA 4 K A A
B R B A, BT RANKL B 4R 47 4 P AR 47 ) 9 2m 49
Frk, WA RARR A5 B 0 A-F-09F F & T

3 157 Discussion

3.1 BEEMBATEZSUSARMVTAR B AT % LA Fi6s7 B R s sE ey
hdyFa b M) ) B — R 89N R AT AL, T A 4RSE T Ae i R SN 69 2 F AL
BT A A BRI TG U, Mfa A TR Fei6 57 B IR SRAN R AT
ik,
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KB B RARM IR, R 3,

33 RN BATA TR RARTRATHALFRLS, HA
FEEFIENGAR. TR EE T FRETETRAINETF T
E SR, URAE SRR GIEGA, R XTI AENNGT
R T T RAAIET PR A E.

3.4 ERNBEBEN RPRLTT AR ST BRI T k. 95
SRICT B R FANE T e AE R 7T 66 A B KA 2 3R ARAT 09 5K,

3.5 REERENFKOBRIWN b T4 2 —HHe@ptsH X,
(FHATHAREL TR NE, EAS Fote 2125 BBNE i —F
Wk, DA ETRGMRESH PRATAR T OIS, HFRRNE
0956 97 AL BA A A0, Bob, SRR TE DA LAY TG A8
FF B R GRANSE 0 — AR HT ST K

High: Bt F AT H —ARERFT ARt £4E L FRE 6945 -F 25
Bl 95T aK, )BT RG5O K B AR R BT B AR A SR AT I IR B3k
55,

EETEk: #He i L FBEAKILE; BT, REA AT LELHR
FHBRITGE, HiE. RFE. BURE R aRILE; A,
AT R TT L FAS B

FIFRZE: L Fagh3ted B, ERAAA AL FRE LT AL
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FERMUGRENFERR: X2 — B FFAORIR L, 3B (FriRdk 2T ) “F
4 - AT AL R - AE 7 REE 407 L2, ELEIAGHELT, AK
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7 NN
38 9.

. TR BN . AT k. BAKEIZ K, FAXES LT,
JVE B A 69 0 N BRI B AL AT AR R AR
MRAREELL: I F b AT A B B3 E T L F MRS L.
HHFSE: ZXFRE5ETFEREFNINHEEN S (AAERPEE
AATIREHLILY (PRISMA #8 ). X F HRAT 2T+ L K2 5 X akibal &
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