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Abstract : Ferroptosis is closely related to the occurrence and development of chronic orthopedic diseases such as osteoporosis,and tra-
ditional Chinese medicine has unique advantages in prevention and treatment of osteoporosis, by regulating glutathione ( GSH) /glutathi-
one peroxidase 4 (GPX4 ), guanosine triphosphate cyclohydrolase 1( GCH1 ) - tetrahydrobiopterin ( BH4) and ferroptosis suppressor
protein 1 (FSP1)/CoQ10 inhibit ferroptosis and play a role in regulating bone metabolism , improving bone microenvironment , antioxi-
dant and anti — inflammatory. Based on ferroptosis — related targets, TCM treatment of osteoporosis is essential for the long — term man-
agement and rehabilitation of osteoporosis by adjusting and restoring the balance between osteoblasts , osteoclasts and bone marrow mes-
enchymal stem cells (BMSCs) and maintaining the stability of the bone microenvironment. However, the mechanism of TCM interven-
tion in the prevention and treatment of osteoporosis has not yet been clarified , and it is necessary to further explore its specific mecha-
nism in the future,screen effective drugs,reduce drug toxicity ,improve the bioavailability of drugs,and promote the transformation of re-
search results into clinical practice,to provide more accurate guidance for clinical treatment.
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RN 2 e S P o = 900k v TR AN (X
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BET- (programmed cell death, PCD) f{j—Fh , 7£ 73 &
AR b 220G B B, 2 SR A Ak A T 1 A
(reactive oxygen species, ROS) &, g i A fk
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P B R e 5 . BAR &, I s BRI 21 BT
SAALT AL H K (glutathione , GSH ) 1 #E35 X [ IR
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L1 g BRABTEERSPRCEL, %A
UHER AL 2 T 0B 20 M 1B) S A %) ) R -, 5 W
WO BT I T I i A Y BIDIR 2 o B 302
FEEMFIEZ —, B PRk EE R E T
(Fe’™) T 5 ML i o (4 %% 2 1 (wransferrin, TF ) £
B SR 2o 240 PR e 7 % R 2 1 5248 1 (transferrin
receptor 1, TFR1) 251, #¢ TFR1 #EUL )5, Fe'* il 3o
BN B 7S B B b B 470 B R iR 3 (six — trans-
membrane epithelial antigen of the prostate 3,
STEAP3) 4 J& i J il 38 J5 R W4k 5 F (Fe*™ ), B
J& T B A SR 11 B 5t 2 (SLC11A2/DMTI )
MR AR i 3 4 i R kR B
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4 (nuclear receptor coactivator 4, NCOA4 ) j &k n] 1%
TR AR W AT R sE T L e
BRIEEE H (ferroportin, FPN) H5 2k AR Pk i o BHL

AT 200 LSS e 1 R R R 0 1 o X R A T A U
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BREEA TN £ 8 ( desferrioxamine , DFO) | 2 4k i
I LE TR ZRTIC I
1.2 SEBAE LRSI U,
AR ( glutamate , Glu) 2 & B % ( glutamine , Gln)
SEHAET T ER AT T LA b H KA i
( glutathione reductase, L. — Grn) [ 45 B £ EAK # T
S SLC38AL SLC1AS . WFFE KW, L - Gln 194 4L
QAT T ERTEE ML Gln 3 1Y
T, Glu J 3 % 2 B GOT1 4 T i % i/ T 7™ AR
o — i %, 8 (o — ketoglutaric acid, aKG) , «KG fY
B e Ao SR IR AR HERAE T — S oKG R
g Bt i B & B8 ( dihydroacrylamide dehydrogenase,
DLD) p= A Zki A ROS , 7E 2RI 25 75 S Y Pst 1
AR R RS R R Y oK G Ay
AT IR 1 A B, A R R GE I ATP Fr B IR A5 i
( ATP - citrate lyase, ACL) 7¢ ifg i Hp A il £ B S Bl A
(acetyl —CoA) ,CoA J&:H1 ZtHiHEE A FRILEE (acetyl —
CoA carboxylase, ACC) FlIJ§ 5 B2 & A I ( fatty acid
synthase , FASN)) £ i Jig B2 (AR MR 1A IR,
oKG i A g it ROS Bl B P TR
IS RITEZ NS
1.3 RRRRACHT 400 0s B A s BB e 2R A8 T2 Y
P R E R OVER™ . BB &R A A
U= AN TR N N S BN I = R U R
HI L BRI BB a A B A% 4 (acyl -
CoA synthetase long — chain family member 4, ACSI4 )
138 L 4 T B L R B85 5 5 3 (lyso — PL acyl-
transferases 3 , LPCAT3) J&# £ A1 A1 i il B8 ( poly-
unsaturated fatty acids, PUFAs) B8 724, il & A= 8k
ST . AHF, ACSL3 HIHS B4l a 100 FN i
(stearoyl — CoA desaturase , SCD) 5 Bl T B A1 FI G
i % ( monounsaturated fatty acids, MUFAs) B & 1%,
SECRIC T BN N . BE B A AR DR IR A
24 Tif# (arachidonate lipoxygenase , ALOXs) i fb %8, X,
SEMGE A PUFAs A, e REBRAE T . 4R €
£ P450 H AL b JH i ( cytochrome P450 oxidoreduc-
tase, POR) FI4H M £ Z b5 i JR i ( cytochrome b5 re-
ductase 1,CYB5R1) 0,38 i 0 5 )\ NAD(P) H ¥%
B 2 A, 77 4R 2 484k & (hydrogen peroxide,
H,0,) , AT {2 sk i sk .
1.4 HIENRGENE  BRFCT A B A AL
- 1905 -



2024459 10 H 459
No.9 10 September 2024

¥ E 4% %

ACTA CHINESE MEDICINE

395
Vol. 39

B 316 4]
No. 316

WO SR o T AL Y Y BRAR RS AR 2R, T R &8
xc — & Bt H K ( glutathione , GSH) — 2 it H ikad &4k
Yl 4 ( glutathione peroxidase 4, GPX4) &2 & R &
MIERIE T BB R GE. [l Kt Ak R 2 5
PHAT AR iR ORI IR iR e RS T
1) & H 1 (ferroptosis suppressor protein 1,FSP1) —
Bl Q10 &A% — SUFL 1 MR i %0 ( dihydroorotate
dehydrogenase , DHODH ) — — & 7Z li§ ( ubiquinol , Co-
QH2) =2 F1 GTP 247K fift B — 1 ( guanosine triphos-
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2.1 KILTE5EFHEEFRT A (bone marrow

mesenchymal stem cells, BMSCs) BMSCs {4 )% ‘&
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FA H LR D2 (FANCD2 ) mJ 3 o 37 59 A8 S g
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xCT B 57)) ¥553: /9 BMSCs BRIET-. 75 A WT5EER
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ik, BMSCs & A ZRFET, i DR L [ ol 400 HE 19
A7 BRI A ) FOXO | Hedgehog fi
S HS BMSCs f=4: ROS, 21 BMSCs fi§
B AR W E IR A, T R R R
ik ROS K fig ﬁﬁfﬂ%?%%*ﬁﬁfﬁlﬁ BMSCs
ﬁﬁ"ﬁj\ﬂ:&iﬁﬁﬁ?ﬁ 3 O e G U O e o 7 Y
T2 PROMIIH S B, L FE KA T I BMSCs £k
SET, W@EQ% VEB B A PIBK/AKT/mTOR fF
S A BMSCs k36T, BMSCs HAy £ 7]
RIS T AR TR R AR S 2R E S ARG, iR
RABETE, LI RIRTT OP 25T A S (o S i
2.2 ST EMBMM PO G TR CE Al
R P AR, 175 20 ML T, A B B O 2R R BT
BRAARE R TR 22— Pl far i) T % s A1
Runx2 Ko H: 8 a) B 14 % R 1 ( alkaline phosphatase
ALP) & 4% Z (osteorotegenin , OPG ) f] %%jj_i_ PNIE
SRV AR 0 BB A SE T Xia 25 B
SYFEHH B AB 1 a7 VT 38 1 98 PI3K/AKT/FOX3a/
DUSP14 {5 538 % M\ 10 400 1 J8 5 20 B 4 A= 4 Fn
&, FFTERGFE G BH 1k 2 A ) 390 DA 35 By 4
SRR 3 R B A Bk # - 1 n] ek X — R
A [RE, Ge SRS & B, MU SR AL R
7=4) (advanced glycation end products, AGEs) H] 8 i
P A MR SE TR R A R TR . e SRR A
- 3 (activating transcription factor 3, ATF3) £ 5 =4k
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RANKL/RANK {55 ™ . A B sg %91, Fe'* fig
g4 ROS, fie 315 B 40 M 73 16 KB WO, 3 2ot 4
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21 S B B OR VR B AT B PR A o i 2R
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13ghn Bk B ) 52 31 RANKL H38, AT 53865
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& FBXO9 A3 p53 12 R AL S A, 1750 B 4
BRAET,

3 REHTFMH®RET

3.1 hZREE AEFSRERI, P2k
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G FARIEAENE A PUE RGN 24 , 9K ot 2 R 78 Hof:
FABL % B, 42 RAS e #E vl 3@ 2 I CREB 4545

F ARG Bt AR B AR, ORI A T s
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