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# . BW HKIEBLEIC (sarsasapogenin, SAR)D X BH B I B B AASE  (glucocorticoid-induced osteoporosis,
GIOP) fE UM ERBE TR S AE ML . 755k HhZERAA AL IE /N R MC3T3-El e AR EE . GIOP 4Ry, & B Xt iR
. BRI K SAR (1. 2. 4 umol/L) 41A1 SAR (4 umol/L) +ERAET-P4IG 7 erastin (10 umol/L) #H. SAR (4 umol/L) +
BERGIEILEE 3-8 (phosphatidylinositol 3-kinase, PI3K) |7 LY294002 (10 pmol/L) #H. CCK-8 ¥:A&MI4NMIIE 115 R
C11 BODIPY 581/591. —& 2%t (dihydroethidium, DHE) # Ferro Orange 4 ta il fig il ik . #GTE% (reactive oxygen
species, ROS) FINPELE F/KF: A& A 8 (malondialdehyde, MDA) FI& B H K (glutathione, GSH) &&;
PEWEMRIGNRS (alkaline phosphatase, ALP) FIPE 4T S Yot il 771k; Western blotting ¥l £ BEHiEE A & il 5 X ik
%7t 4 (acetyl coenzyme A synthetase long-chain family member 4, ACSL4). &Mt H KT S L 4 (glutathione peroxidase 4,
GPX4). PI3K/& H i B (protein kinase B, Akt) {55 18 % 2 & & iAH S 8 [ALPL I B 5 Al (collagen type Lal, COLIAD).,
HIEERAEE 2 (bone morphogenetic protein 2, BMP2). Runt #H5¢4¥5 3% K7 2 (Runt-related transcription factor 2, RUNX2) ]
Fik. ip HIEEKFAE /MR GIOP 7L, BN AR BRI, SAR (10 mg/kg) 21 SAR (10 mg/kg) +1Y294002 (10
mg/kg) 4. KM Micro-CT X /R & T # AT B TEE DT 75K E-HHLL (hematoxylin eosin, HE) FI Masson J+ i 4 fig
BHLTA A G R- I ROFR LI N IR Z (mineral apposition rate, MAR)D; Western blotting il
ACSL4. GPX4. PI3K/Akt {5 5 BEAHRE ARIA. R SXHIEA L, RAHGMRE 1 EERE (P<0.001), T
1k ROS. T4LE T MDA /K1 ACSL4 [ FRIiE B ZE T (P<0.001), GSH /KF-F1 GPX4 & [R5 & MK (P<0.001),
ALP 58 RIEVE . SR, B IR BE A %1k & PIBK. Akt FIBEFRLAKE B 32 K (P<<0.001); SR L4, SAR
AbFETT A EAR DG A s 7y, SEIERAE T, (R TR, IF 1IE PI3K A1 Akt FIBSERAL/KST (P<<0.01); 5 SAR 4
L%, SAR-erastin 28 T fE 11 53 BEK (P<<0.05), SAR-+LY294002 HAJFET- EIEZL (P<0.05). Sh¥scihst Bk,
xR R, SR N R e NR IR B AR, RS ERIR, p-PI3K. p-Akt Ml GPX4 HEARIL R E R
it (P<<0.001), ACSL4 HEHKEEFEE (P<0.001); SHEMALLK, SAR HEHEVWERLE, p-PI3K. p-Akt Il GPX4
EARLEZETE (P<0.01), ACSL4 FEARLEFERM (P<0.001); 5 SAR 41ELE:, SAR+LY294002 4B ISR,
p-PI3K. p-Akt fil GPX4 % [ Rk B #E K (P<0.05), ACSL4 EARIZEZET R (P<0.05). 4518  SAR 1 &U4% GIOP,
LWL AT e R B HOE PISK/Akt 15 5 @ BRI 51 BeB 40 M2 AE TS, 3T e kB T A
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Abstract: Objective To investigate the effect and mechanism of sarsasapogenin (SAR) on ferroptosis of osteoblasts in glucocorticoid-
induced osteoporosis (GIOP). Methods GIOP cell model was established by treating mouse osteoblasts (MC3T3-El) with
dexamethasone (Dex), control group, model group, SAR (1, 2, 4 umol/L) group, SAR (4 pmol/L) + ferroptosis activator erastin (10
umol/L) group, SAR (4 pumol/L) + phosphatidylinositol 3-kinase (PI3K) inhibitor LY294002 (10 pmol/L) group were set up. Cell
viability was measured by CCK-8 assay; Levels of lipid peroxidation, reactive oxygen species (ROS) and ferrous ions were detected
by C11 BODIPY 581/591, DHE and Ferro Orange staining; The contents of malondialdehyde (MDA) and glutathione (GSH) were
detected by kits; Osteogenic differentiation was detected by alkaline phosphatase (ALP) and alizarin red S staining; The expressions
of acetyl coenzyme A synthetase long-chain family member (ACSL4), glutathione peroxidase 4 (GPX4), PI3K/protein kinase B (Akt)
signaling pathway, and bone formation related proteins (ALP, collagen type I alpha 1 (COL1A1), bone morphogenetic protein 2
(BMP2), Runt-related transcription factor 2 (RUNX2) were detected by Western blotting. Mouse GIOP model was established by
intraperitoneal injection of Dex. The mice were randomly divided into control group, model group, SAR (10 mg/kg) group and SAR
(10 mg/kg) + LY294002 (10 mg/kg) group. The bone morphology of distal femurs of mice was analyzed by Micro-CT; The morphologic
changes of femur were evaluated by hematoxylin eosin (HE) and Masson staining; The mineral apposition rate (MAR) was determined
by calcein-alizarin red double labeling experiment; The expressions of ACSL4, GPX4 and PI3K/Akt signaling pathway related proteins
were detected by Western blotting. Results Compared with control group, cell viability in model group was significantly decreased
(P <0.001), the levels of lipid peroxidation, ROS, ferrous ion, MDA and ACSL4 protein expression were significantly increased (P <
0.001), while GSH content and GPX4 protein expression were significantly decreased (P < 0.001), the content and activity of ALP,
calcium nodules, bone formation related protein expressions and phosphorylation levels of PI3K and Akt were significantly decreased
(P < 0.001). Compared with model group, SAR dose-dependently increased cell viability, reduced ferroptosis, promoted bone
formation, and increased the phosphorylation levels of PI3K and Akt (P < 0.01). Compared with SAR group, bone formation ability
was significantly decreased in SAR + erastin group (P < 0.05), while ferroptosis in SAR + LY294002 group was significantly enhanced
(P < 0.05). The results of animal experiments showed that compared with control group, there was serious bone loss in distal bone
trabecula of femur, bone morphology was severely damaged, p-PI3K, p-Akt and GPX4 protein expressions were significantly
decreased, while ACSL4 protein expression was significantly increased in model group (P < 0.001). Compared with model group, bone
morphology was significantly improved, p-PI3K, p-Akt and GPX4 protein expressions were significantly increased (P < 0.01), while
ACSLA4 protein expression was significantly decreased in SAR group (P < 0.01). Compared with SAR group, bone morphology was
damaged, p-PI3K, p-Akt and GPX4 protein expressions were significantly decreased (P < 0.05), while ACSL4 protein expression was
significantly increased in SAR + LY294002 group (P < 0.05). Conclusion SAR could effectively alleviate GIOP, and its mechanism
might be involved in the activation of PI3K/Akt signaling pathway to inhibit ferroptosis of osteoblasts and thus promote bone formation.

Key words: sarsasapogenin; PI3K/Akt pathway; osteoblast; ferroptosis; glucocorticoid-induced osteoporosis
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BRBET f& — P M g B FE T T 2, HARAE
AR E AL TE P4 (reactive oxygen species,

ROS) MIFRER. BRILTSH OP HURAMHERE R R
P, 25t H K S ALY 4 (glutathione peroxidase
4, GPX4) £—Mir e bud B sE, LA
H AL (glutathione, GSH) 1ENEW, ¥H FHINER
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RANKL) 7SR B MM AR, B2 %
SN R VA AR A B R R P). SAR T 4]
YAP1 AR PE R B AR T, AT DB i DR %6
(3 R 00L, Jhah, SAR BT GPX4/24 M TR
A& 3 (slit guidance ligand 3, SLIT3) /[&fh & 1 [F] Y
¥ 1 (roundabout human homolog 1, ROBO1) {55
PSS ARG TENR, SEMEERRZ S
(1) OPIMI, #R1fT, SAR J& 75 REi i 4% i 4h gk
FETITAESE GIOP WA T, AT FUie it i K
P FELARN A GIOP #4L, #R3F SAR % GIOP H?
4 Bk BT T 1 R B LA F AL .
1 #
1.1 Sz

/N MC3T3-E1 B 4y 5 & 18 A
BHEER A

SPF 2% C57BL/6 HEME/INR 40 K, 10 f#, 1k
iR (2742) g, W E AN T E G X ENMLR S
FEhEY, AEFEVFRIIES SCXK (78) 2019-0002. /)
SRR S T AN 50%~60%- 5% A (22+£2)C
() SPF S35+, H K. it aimma
o BEAS BE R s ikl (HE#ES HNSZYYWZ-
2024008)
1.2 AR5

MC3T3-El 4t H e a3 9i 5 [ o il
FRr 7R (o minimum essential medium, MEMa).
10%fi4- L7 (fetal bovine serum, FBS) Fll 1%75 &
RIFER R ] WEH RIS R R AR A A
SAR ({5 HY-N0073, JRE/ N 99.91%). #3t
oG erastin (fE5 HY-15763, Ji &4 5CHN
99.62%) Tl MEALEE 3-3%l% (phosphatidylinositol
3-kinase, PI3K) Il 71 LY294002 (#{t5 HY-10108,
J R ECN 99.86% ) 14 H 3 [E] MedChemExpress 2
Al HLZEKHKS ('S 265005). p-HilifimeEs (S
G6626). PUIRIMER (L5 A4544). B4R (LS
C0875). ¥ K 4. S(alizarinred S, ARS, #it'5 A5533)
It H % E Sigma-Aldrich A F]; CCK-8 #jfl& (it
5 abs50003) M HELE (L) VIR HRA
#]; C11 BODIPY 581/591 ig i it AL %% YR Gt
5 MX5211-1MG)+ Ferro Orange V.25 % T 4R &
({5 MX4559-48UG) W H gtk Fe A= VA R
AT, A %E (dihydroethidium, DHE) -ROS &
MR & (IS HR8685). BCA HHE =N &
(#t'5 WE0276) 1l H At 5t B BRI R AR A A

A % (malondialdehyde, MDA) il & {7 & (it
5 A003-1-2). GSH & il & (b5 A006-2-1)
T H R R A TR B A BT A BR A A
BCIP/NBT VL EZ A (alkaline phosphatase,
ALP) RERFIE (5 C3206). RIPA RfELE T
i (iS5 POO13B). PVDF fif (#it5 FFP22). #i
5 ECL A2 26l & (b5 PO018M) i |5 38
ZRAEMBEARAIRA A ; ARS Geti e &l 7 & (it
5 8678) I H 3 [ ScienCell Research Laboratories
AW]; GPX4 fifk (T ab125066). LMt4HEF A
& MK BE K R Rt 4 Cacetyl coenzyme A
synthetase long-chain family member 4, ACSL4) #i
i (L5 ab155282). ALP Hifk (k5 ab229126).
I B 5 A1 Ccollagen type I al, COLIAL) ik
(ftt 5 ab316222). HHEZKEHEH 2 (bone
morphogenetic protein 2, BMP2) #iik (L5
ab284387). Runt #KH XA T 2 (Runt-related
transcription factor 2, RUNX2) #Hi ik (#t 5
ab236639) ) H ¥ [E Abcam A F]; PI3K Hifk (it
5 4292). p-PI3K Fifk (L5 17366). AWM
B (protein kinase B, Akt) fifk (k5 9272). p-
Akt Ptk (LS 40600 H i -3- B 1% i &
(glyceraldehyde-3-phosphatedehydrogenase, GAPDH)
Pufk (HtS 2118). HRP Fxicif 1gG —Ht (it
7074) M H X E CST Aw: 7 KE-H4
( hematoxylin eosin, HE) J& ikl & (L5
G1120). Masson =il & (Ht5 G1340)
T E AL B F AR R A A
1.3 %85

Multiskan SkyHigh 4= K B45 1 (3£ [E Thermo
Fisher Scientific /A #]); Zeiss LSM 880 L5
FERME (EE Zeiss AF])); BX53 BI5GB
(HA Olympus A #]); pCT 100 micro-CT 41X (Ffi -+
Scanco Medical A &) ).
2
2.1 RShSEES
211 i3 MC3T3-E1 40 & se 4897
F, T 37 C. 5%COx I IR B9, BRR
e 1 RIGFREE, FEE 3~10 AT 55 . 18
LA FRAEF I 10 mmol/L B-H i B IR s A1
50 mg/mL FiIh MR H BB B5 S 1 7R3, TS
MC3T3-E1 4 et 7046 o
2.1.2  CCK-8iEMrll4n/EG /) MC3T3-E1 4HfiE A
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5X 103N /FLEEF T 96 fLER T, £53% 24h J5, 434
O 1. 2. 4. 8 umol/L SARPIE; 3% 24, 48h, ik
BEXTRA CIIAAES N EFRE. S 10
uL CCK-8 X5, T 37 CWEHE 2 h, FEEFROGNE
450 nm AL IROEEE (4D {H, %% SAR %} MC3T3-
E1 4Hfu st

WE AR, BRI SAR (1. 2. 4 pmol/L)
H, WERIHMAZIHL T 10 pmol/L HbFE KA AL FE
Lh )&, SAAMNZYAIE 241, XNEAMANE
YRR FRAE . AL 10 pL CCK-8 k7, F
37 CW¥E 2 h, FEGHRACINE 450 nm AL 4 15,
F %2 SAR X HZEKIA - F M MC3T3-E1 41U /)
igf= A
2.1.3 ZupuAibd EXRRA. BAZH K SAR (1.
2. 4 umol/L) #HA1 SAR (4 pmol/L) —erastin (10
pmol/L)+ SAR (4 umol/L) +1Y294002 (10 umol/L)
H, XMERAIMAN G ARG BRAS T 10
pumol/L HiFEKAAAEEE 1 h; SAR (1. 2. 4 umol/L)
HZ5T 10 pmol/L HIFEKFAALFE 1 h 5, MIAAIA
W 259403 24 h; SAR+erastin 41F1 SAR+
LY294002 ZH%:H erastin (10 umol/L) 8% LY 294002
(10 umol/L) FHALHE 30 min, F iyl 753E,
HIN 10 pmol/L HiZEKAAALFE 1 h J5, M 4 pmol/L
SAR KbFH 24 h.,
2.14  JEFUSEMKFRIRI MC3T3-E1 44
ANFEAE G, I 10 pmol/L C11 BODIPY 581/591
RHREIFE 1 he AREALH C11 BODIPY 581/591
WHRE R, FMRI TR R4kt R
JeIL AR B2 F ] 488 nm Al 565 nm FOE AL
K, REFIETEUR, RI\EHOUE S HE RN
i B S A K
2.1.5 ROS /KPR  MC3T3-E1 4l & ARl ik
HJ5, I DHE ZROGEREE, 1E 37 “CHEGFKAE T
H 30min. FHZCEMBEIT WL RERIR, il
FH Tmage Proplus 6.0 BAFHEAT 2%OGIRE E & 94T
2.1.6 WEEFEEMNE MC3T3-El 4Rss
[FIALPE S5, B0 1 pmol/L Ferro Orange % YGIR%ET,
£ 37 CEBEMH NIFE 30 min. WOCILRAERR
BRI RAEEE, RIS 5 A E &5
DIRIAZ Ry =
2.1.7 MDA M GSH &= MllZE MC3T3-E1 4l
SAREE, R E U BN E MDA

GSH & &.

2.1.8 EH ML MC3T3-El 4iZ A [ b3
Ja, BASXT0MANFLEER T 24 LB, RAIE 7
SE TR, BRORTE R 1 IRIEFREE. TR T
K F BCIP/NBT ALP & (il &b A7r Jett, Bk
B PG IR, JEH B AR OCRI 405 nm AL
AfH, Vil ALP WEME. FERFIREE 21 K, RH ARS
Jett TN B TS, WAEE PSR R, IF
FBGHRACATIN 570 nm AL 4 18, €& Hresas Ty
A

2.1.9 Western blotting failll GPX4. ACSL4. ALP.
COL1A1. BMP2. RUNX2. p-PI3K. PI3K. p-Akt
Akt KL MC3T3-El 4IRS AR5,
K RIPA 22 22 B HUE 11, IR A BCA kit
ITEACE. EAFERE 10% T i mmRm-R N
IR YK, #5 % PVDF B, T S%Jifg - 1)
B 1h JE, Al RSUE, 4 CREE IR
TOANZPL, ZEEE 1.5 hy R ECL L2k
H A& E5, FKH Image Proplus 6.0 F#AFX 2%
AT E R T .

2.2 FAKE

221 FWHE. EHESEGY DNRIERPERETE 1
JaJE, RHABENLEE o A BRI, SAR
(10 mg/kg) A1 SAR (10 mg/kg) +LY294002 (10
mg/kg) H, BH 10 R BRXTRAS, HAR/NR im
HFEKFA (5 mg/kg), WTHRZL im SRR A2 £
Ky BERE 2R, ESES 8 . I 9 FFTME, &
25254 ig SAR B[R] ip LY294002, i I ZH FiAs A
M2 TEMBIR AR, 1 d, E8:4525 8 .
222 BIEESSW SRGRE, MR ip KEZ
B (100 mg/kg) ZZARAE, BURHE H 4% % 58 F [ i
24 ho KA Micro-CT #3#ii/ RIB o, S8 E
HHLE 70KV, HLIR 200 pAL 4338% 14.8 mm, ]
Gt =4EdE# . KH Skyscan =M EHES
B, A5 E KA (bone volume, BV) /ZHZUAFT (tissue
volume, TV). ‘H/NEEL (trabecular number, Tb.N).
H/NEJERE (trabecular thickness, Tb.Th) FlH /G2
7 & (trabecular separation, Tb.Sp).

2.2.3 JBH ) HE A1 Masson 445 Micro-CT H14
SR, BB TE 10% EDTA Fi23 3 J&, s ik
TS . ARG SRR, fEAuE i,
1B 5 um ERIAA I o 5371347 HE F1 Masson =
e, BB T WEEHITEEZL.

224 PSEGER-ERANbFICTE  ESLREE 12
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JAMEE 16 A 1 R, AR ip F5mskE
ARS, FIEN 30mg/ kg, SLILEH )G, FREALIE
NG BURCEH Z TR S . CmEROKE, H
Embed-812 3, HI{E 5 um EMHP Y] . KL R
TR TSR, FEHEA LTI # (mineral apposition
rate, MAR).
2.2.5 Western blotting £ l] GPX4.ACSL4.p-PI3K.
PI3K. p-Akt fl Akt FEHKIE HUSAH/NRKE
KH RIPA 2Rz PRI H, 4% “2.1.9”7 TR
JIERTI AR B 3R
23 GeitFEah

LA X £ s Kow, KA SPSS20.0 AT 5:

A 24h B 48 h

150 - 150

£ 100+ £ 100
R R
et et

E - E 50_
g g

0- 0-

X1 2 4 8
SAR/(umol-L™)

W1
SAR/(umol-L™)

T, BERRE T AT Z A = R LR, I
HEAT Tukey’s FHJEH5 o
3 #R
3.1 SAR XA E ZRAEIE RIF NN

WK 1-A. B fT7R, 8 umol/L SAR 4bFE MC3T3-
El 40 24, 48 h, ZHAEGE /1 W& FEL (P<<0.05.
0.01); 1. 2. 4 umol/L SAR Xt MC3T3-E1 4Hj#
24, 48h, AMLIEITCHEAR L. Rk, EEL 1. 24
4 pmol/L SAR Hl T2k . W& 1-C Fros, 55X
MR LA, MEZYZH 20 fuvE ) B TR (P<<0.001);
SRR LR, SAR (1. 2. 4 umol/L) ZH4HMNE 1
BETE (P<0.05. 0.01), HEFEMEME.

150+

LI 1/%
w =
(=) (=}
L L

*

*

*
=
By

4 8 WPRE B 2 4

SAR/(umol-L™)

A, B-CCK-8 il A FR L) SAR A2 MC3T3-E1 /il 24, 48 h fIZANEIE 71 C-SAR XM FEKFAAEBLR MC3IT3-E1 4G /IR 15
XA HE: "P<0.05 "P<0.01 "P<0.001; SHEMALLE: *P<0.05 #P<001 #*#P<0.001, FEIH.

A, B-viability of MC3T3-E1 cells treated with SAR at different concentrations for 24 and 48 h detected by CCK-8; C-effect of SAR on viability of MC3T3-
E1 cells treated by dexamethasone; P < 0.05 **P<0.01 **P<0.001 vs control group; P < 0.05 #P<0.01 *#P<0.001 vs model group, same as

below figures.

El1 SARXAEMMIENNFNE (X£s,n=3)
Fig.1 Effect of SAR on viability of osteoblasts (X £ s, n=3)

3.2 SAR HIF|HEZERNIFS AR B MAELIE T
DHE. Ferro Orange fl C11-BODIPY #ftgh 3
(E2-A~C) R, S, B84 ROS.
WK B+ MR BT Ak B (P<0.001);
A AL, SAR #%7E 4 ROS. W& 1 A s
Ji i EAL KT B E FRAK (P<<0.05. 0.01), H. 27
KM, Wl 2-D. E fiow, HxP IR g, iR
41 MDA &8 2% THE (P<0.001), GSH &8 3%
(% (P<<0.001); SR ELE:, SAR #ifl&d
MDA & & E#ETHHE (P<0.05. 0.01), GSH & &
FBRE (P<<0.05. 0.01), HEFEMHM: ., Western
blotting Z5 % (B 2-F. G) fon, SR, #
HH GPX4 HERIEKIEZEFFIK (P<0.00D),
ACSL4 FEHFREKFERETR (P<0.001); S5
RIZH LEEE, SAR %57 E 4] GPX4 B HAFKIE /KT E#%

ThE (P<<0.05. 0.01), ACSL4 & FEKTB#H
FEMK (P<<0.05. 0.01), H EFEAHEM.
3.3 SAR R ZE R IBRI AR B LA 2R
SRR b, B ALP S8 (B3-A) K
P (E 3-B). BT (F 3-C) B EAHEA
(ALP. COL1Al. BMP2. RUNX2) %iA (& 3-D. E)
REFHIK (P<0.001); SHEMALLEL, SAR %5flEH
ALP S8 JGEME. ST E T AR ARIE
YIRETE (P<0.05. 0.01), HEEMIME.
3.4 SAR JEHERNCIERI LB AT PI3K/
Akt 5 SB
WK 4 for, SxTERAIEE, FA4 PI3K Al
Akt FIBEFR ALK 22 BRI (P<<0.001); S
Eb, SAR %54 PI3K Fl Akt FIRERR L /KT 5
FTHE (P<0.05. 0.01), HEFIEMEE.
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GPX4 ACSL4
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A-ROS level detected by DHE staining (x 100); B-ferrous ion content detected by Ferro Orange staining (x 200); C-lipid peroxidation level detected by
C11-BODIPY staining (x 200); D, E-contents of MDA and GSH; F, G-expressions of GPX4 and ACSL4 proteins detected by Western blotting.

2 SAR fIHIERNIFIH R B EAKIET (X £s,n=3)

Fig.2 SAR inhibited dexamethasone-induced ferroptosis in osteoblasts (X £ s, n=3)
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KHE M (ALP. COL1Al. BMP2, RUNX2) #®iA (] JEEMHKEAREEEFIK (P<0.05).
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A, B-content and activity of ALP detected by kits on day 7 of osteogenesis induction (x 100); C-formation of calcium nodules on day 21 of osteogenesis

induction detected by ARS staining (x 100); D, E-expressions of ALP, COL1A1, BMP2 and RUNX2 on day 7 of osteogenic induction detected by Western
blotting.
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Fig.3 SAR promoted bone formation in dexamethasone-treated osteoblasts (X £s,n=3)
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Fig. 4 SAR activated PI3K/Akt signaling pathway in dexamethasone-treated osteoblasts (X £+ s, n=3)
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A, B-content and activity of ALP detected by kits on day 7 of osteogenesis induction (x 100); C-formation of calcium nodules on day 21 of osteogenesis
induction detected by ARS staining (x 100); D, E-expressions of ALP, COL1A1, BMP2 and RUNX2 on day 7 of osteogenic induction detected by Western

blotting; “P < 0.05 vs SAR group, same as below figures.

5 SAR BRI MFIMERNFFHRE AKX TIRSMERES (X£s5,n=3)

Fig. 5 SAR enhanced osteogenic ability by inhibiting dexamethasone-induced ferroptosis of osteoblasts (X £ s, n = 3)
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R L, SAR JAYT 8 UG, B /NS5 I B 0t
BV/TV. Tb.N #l Tb.Th &3 f & (P<<0.01), Tb.Sp
BERM (P<0.01); 5 SAR #E, SAR+
LY294002 4 /NELEM, BV/TV. Tb.N Hl
Tb.Th B ZHEL (P<0.05), Tb.Sp B&ET I (P<
0.05). & HE 1 Masson Jufi,45 B 5 Micro-CT
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Fig. 6 SAR inhibited dexamethasone-induced ferroptosis of osteoblasts by activating PI3K/Akt signaling pathway
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A-representative micro-CT images of longitudinal and transverse sections of distal femur; B—E-BV/TV, Tb.N, Tb.Th and Tb.Sp were quantitatively
analyzed; F-representative images of HE and Masson staining (x 100); G-representative images of calcein and alizarin red double-labeled staining of distal
femur (x 40); H-quantitative analysis of MAR; I, J-expressions of p-PI3K, PI3K, p-Akt, Akt, GPX4 and ACSL4 proteins detected by Western blotting.

7 SAR FEFRIETEN PBK/AKt 5 SREFIKIETMREERAK (X£s,n=10)
Fig. 7 SAR inhibited ferroptosis to promote bone formation by activating PI3K/Akt signaling pathway irn vivo
(Xts,n=10)
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#EH 1697 GIOP, fH HBeuimiZ i A 1T iR 021,
DRI, AR A 0 24 v B B Vi i = Ak SRk 52 1) 56
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/INBRIRT 0 A R AE T2, e ok ) 2R AR T e
1) 78 J57 T 4 0 R E 20 A R a3k I 26 BT 5 97 44
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JE R Ik S A R R B 4151, R R 22 [ T FEAIE
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(mammalian target of rapamycin, mTOR) {55 1@
U] B e 1) 75— 0 Lk 1 o 2 T e i 3 1Y)
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