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B E: BY WK EBRS R T S (bone marrow mesenchymal stem cells exosomes, BMSCs-Exos)
XA R AR R PC12 IR FE TS . Josk  RAIE LS (hydrogen peroxide, H.0.) %55 PC12 4l il 4 d H HE 4
Pran MR, 491 3 B AT A BMSCs-Exos BT 1. SKAEOGH 3L 5 £ BB ISR 40 B Xt /M R i) 3 BB s i =X4h
HOA A D0 40 B P9 v PE 4. (reactive oxygen species, ROS) 7KF; XG0l E N~ (malondialdehyde, MDA). #tH ik
(glutathione, GSH). WAE T (ferrous ion, Fe*) FIAMEH LAY 4 (glutathione peroxidase 4, GPX4) 7KF; JC-1
e Y RGN 2 s (A IS LAV 5 3 O LB R SR 2R RIARTE RS 18] qQRT-PCR A1 Western blotting #6230 1T-AH < K T GPX4. £k
EEAESFE 1 (ferritin heavy chain 1, FTH1) Flk4kiE8 [ (ferroportin, FPN) [IRIANGH . 4R H.02 L3I0 T 408 A
ROS. MDA fl Fe? 7KV (P<<0.05), F#XT GSH. GPX4. FTH1 FIZKARRHAL (P<0.05), R LEHRIATE &AL FEkIL
ToHRFIE. BMSCs-Exos FI13E B FH B A BEG& F T3040 85l 25 P AIR4H I A ROS. MDA Al Fe*'7KF (P<<0.05), $2J1 FPN. GSH.
GPX4 FZRARBEHAL (P<0.05), BRLRIATER . T BACH S g R bl tLae /). P HH & BMSCs-Exos Ab2
MR R (P<0.05). £5i¢ B BMSCs-Exos ¥JReE 23 i AG BE0 15 41 MBS b 4 2k 28 T2, I RoR B
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Effects of astragaloside IV combined with BMSCs-Exos on ferroptosis in PC12 cells
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Abstract: Objective To explores the effects of astragaloside IV combined with bone marrow mesenchymal stem cells exosomes
(BMSCs-Exos) on ferroptosis in PC12 cell model of spinal cord injury. Methods Hydrogen peroxide (H.0:) was used to induce
PC12 cells to construct an spinal cord injury cell model, with interventions by astragaloside IV combined with BMSCs-Exos. Laser
scanning confocal microscopy was employed to observe the uptake of exosomes by the cells. Flow cytometry was used to detect
intracellular reactive oxygen species (ROS) levels. Kits were utilized to measure levels of malondialdehyde (MDA), glutathione (GSH),
ferrous ion (Fe?"), and glutathione peroxidase 4 (GPX4). JC-1 fluorescence staining was applied to detect mitochondrial membrane
potential, and transmission electron microscopy was used to observe mitochondrial morphology. The expression levels of ferroptosis-
related factors, including GPX4, ferritin heavy chain 1 (FTH1), and ferroportin (FPN), were analyzed using qRT-PCR and Western
blotting. Results H>O: treatment increased the levels of ROS, MDA, and Fe?" (P < 0.05), while decreasing GSH, GPX4, FTH1, and

mitochondrial membrane potential (P < 0.05), leading to mitochondrial morphological changes and characteristics of ferroptosis. Both
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BMSCs-Exos and astragaloside IV, individually and in combination, significantly reduced ROS, MDA, and Fe*" levels (P < 0.05),
increased FPN, GSH, GPX4, and mitochondrial membrane potential (P < 0.05), improved mitochondrial morphology, regulated iron

metabolism, and enhanced antioxidant capacity. The combined treatment of astragaloside IV and BMSCs-Exos showed a more

significant effect (P < 0.05). Conclusion Astragaloside IV and BMSCs-Exos can effectively inhibit ferroptosis in the spinal cord

injury cell model and demonstrate significant neuroprotective effects. The combination of astragaloside IV and BMSCs-Exos not only

holds potential for the treatment of spinal cord injury but may also exhibit similar therapeutic effects in other neurological diseases and

injuries involving oxidative stress and ferroptosis.
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B AR R —MON G BB 25 AL AN D) B8 I i T I B
AR AN B A R, AT R A RN, 7E3R
ERERETNFLH 54 BPEEE R EIE, HE
BN A RE R RO E, W
2 FEEG AL LT 18 3 A5 T Be 8 43 5 5E 4
ek, AFRE LA . MR H AT REZRTLAE,
Bl KU R R GRS . I RIS I 55 — IR IF K
KEW. B AT, AR SE RT T EA R, FEE
FRAERER B BR AN TR IR ARAE, SR HARTT A
Boms IREFRC. B, FEER Ky Ae T 2
— B Pl 1 A ER PR S A A4 2 )

BRAET 2 — P HE4H MO AE TS Cregulated cell
death, RCD) &, 7EA. AW EREHE S B
AT HAE AR AT, BAREE. Zehifkne
Rl A IR B A I R RHES) . BFFRE, BRAET
TERBEM DT TR EICHE R, A B &
R RMIR P ISR, BRI 2 4 Ao £ A
LIRerEnG, It HASC e RERL I S A
HART W., 5 98RE IR SRR AR A BB A 2RO,

FER RS, RESTJE T IR RS Y,
TR Z AR AEM R, BUE RIS 0HEs AT, #Em
B, SRS TRl o ORIy E. B
B Az K7 20k, BAAVUUTH. FERAEAL
T I AF DR, BB Dy B R T S B
7y, BAPEEMN. P T SRR, %
RORFFRA AT, Sl A e — 2 e g oW ) b
P, R R, IR, RNA G2 RN
731, RefGiER AR R R A BN B AR RS R
BETTSE LRI Thie . ek FU R, B ElE 78
T2 PNk (bone marrow mesenchymal stem cell
exosomes, BMSCs-Exos) fEiRT Bt m, A
R RRM, JfH BMSCs-Exos 1] LUE LA
B RSS2 R LEI AT ERSE TS, RS 4
MR ZUE 2,

PC12 21 A2 — Pl B K BB b R 8 5% 40 e
MR, REHLIFAEREMETT, AEMEEDY
ST N, JCHAEAR S S A He0-
AbFE PC12 i AATAD A AL LT | R 4 20 4 Ffa 453
Pt AA03], EAR Ha0.175 F (W AE AL RO A B4 A i
0 B R e, HE RS A RO IR B 1 v )
FALNAERSET L FE . R, AWFR B A E Al
F PC12 HAAAY, #8115 i< H H & BMSCs-Exos
TE AV Bk 8 T2 R el 2 S A0 S R A% T ) B TR A
F o AHFFAARERSG IR HR4E T Hiv 8K,
ELFEE B ATE A 1) AR Z 505 A IR 97

TR A%
1 #8

1.1 ZHEERS )

KB PCI2 401 (Hit'5 20230203) Hy EiE3E4n
TRAEP R A IR A F 32t

SPF 2 SD K 8 A, 4 s, MEMESF:, 45
i (100+10) g, HTHEH BMSCs. s H ¥R
Wi sl SLR SRR AR, YFaliES SYXK
G 2021-0074), TalFF 151 FE H & 25 K3 5L 5
Hly, ASEISH SR G i e Hh 125 245K SRR sh e
HEREME (R3S ZYFY20221111-44).
1.2 #HE5RH

T BR £5 2% v  ( phosphate-buffered saline ,
PBS, lt'5 WHB823U281) Iy [ i i 38 A 7 ;
4%2H 2R 40 i [ 7€ Wi (paraformaldehyde, PFA, #t'5
14F20230219). 5% /4 5 2= (#5 09C230219).
DMEM #5725 (b5 01A230516). £ 5 -1,
TEER A W (S 15C20220621) . &= 44k
B (S O7R20230101) . il ) 35 5 4 (i
5 06W20230209). MflEMiLl O Btk (k5
15B20230524). GPX4 Hiifk (5 12F20221205) .
FTH1 $ifk (iS5 1DW20230125). FPN $ifk (it
5 8GR20220430 ) . GAPDH i & ( it 5
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05KT20220901)+ HRP Fricf £/ R 40 (its
O1W0221107). HRP #ricff iyt —pr (LS
05C20221211) ¥4 H K7 Abiowell APFHA IR 2
Al JAZEIE GItS 23EG100816) 14 [ 754 Evacell
AF]; TRIzol 51 (b5 03877) I 3:[E Thermo
Fisher Scientific A #]; e (5 T24459) 1y
B EHEEA AERHA R AR . RT-qPCR 5
Flf (5 601924117020). 2/,7- G RN R L
fig (2',7'-dichlorodihydrofluorescein diacetate, DCFH-
DA, fit'5 080823240313) ZRHLAA I FEATAS IR £
JC-1 (b5 092723240116) W F#FEE = RAYH
RERAF . HEHET RS =98.0%, #t5
9VX21580001 ). Jig )it 4+ k} PKH26 (lipophilic dye
PKH26, PKH26) 7@ (fit'5 410E513876) 3%k
FEIEN (IS 88GD0362247). 4',6-kIk-2- 4N
W& ( 4',6-diamidino-2-phenylindole , DAPI, #t 5
0631GFX0518) ¥ H 3£ [H Sigma A#]. Fer-1 (b5
A437141337769) M H Fifg MedChemExpress A
MDA & 2 A IHRF & (5 WE08J9R23719).GSH
a5 & (5 WE1125K1505) . Fe iR 7 &
(it'5 WE23RTO015618) Fll GPX4 K illik 7 & (5
WE23RS02UL24) . H 4 i /i % -1p Cinterleukin-1
beta, IL-1B) Mg I 50 9% W B il s Wl ) & (dlt 5
WE315U51478 ) IL-6 B 528 W BRI e a7 & (it
5 WEO0045RF1378 )« M 988 3K 3L Kl F -0 ( tumor
necrosis factor-alpha, TNF-o) P 56528 W B g i
& (bS5 WE14VB772105) 30 B s S H ks
AR AR AR 4% 9 $ilE (cluster of
differentiation 9, CD9) Hifk (4’5 GR3356785-3).,
CD29 #ifk (5 GR3356854-2). CD90 FHifk (it
5 GR3356796-2). CD44 #ifk (#it'5 GR3356552-
1). CD34 $iifk (35 GR3356782-4). CD45 (Jit'5
GR3356788-2). CD63 itk (#t'5 GR3356331-2),
Jigeg 7 i FE K] 101 (tumor susceptibility gene 101,
TSG101) Fifk (Hit'5 GR4322566-2). 45i% K
(calnexin) Pk (Ht5 GR5567855-3) ) H i [E
Abcam A #]; acodylate ZZii (k5 0215001158)
I 5 2 [ Poly Scientific R&D A ] .
1.3 148

XE-100 28 &3 2 0oHL (32 [E Beckman /A ] );
FACSymphony™ Y Jit =0 40 Mg 4 ( & BD
Biosciences A7) ); Nanosight LM10 ! 5% (EH
Nanosight Ltd A &) ); H7650 B 5 B85 (HAH 7

AF]D; Olympus FV3000 B3t R4 B (HA R
MRERAFD; FLX800 B£ MR e g (EH
BioTek A]); 1681130B AYfEHr{X (3%[E Bio-Rad
NCIDR
2 Bk
21 BMSCs WP E. EARREE

K SCER 7 EDISR AR B BMSCs, K
UL AL AL S TN 75% 2 HRE 10 min, Kk
BB TG TAES &, (6 A 2 Eh K TE o 1 21
T A R, USRS A M = VR R
BT I RET , FRE A 40 mL [R5 FRIE A, SR
JE B BRI B R R 2] DMEM 5725 (5 10%
TR MG 1%E & #-5EHE =) WM+, &
37 C. 5% COL #5374 #E9%, 3 d JGHil, 26 3
ARYH M FH T 5250 . SR A 40 M R K BMSCs %
A YERR S CD29. CD90. CD44 F1R bR &
CD45. CD34. T H1 W5 F M % BMSCs, 1T
TEASLE, RAWERLY M. WL O YLt
FH 0 G VN B« IR ACE AR ), T
BMSCs % 5€ .
2.2 BMSCs-Exos U B REE

AR SCHR AN, B oIS AN s 7% BT
HEAT O &5 0 5 BR AU AN M DR A vy, &8
0.22 um JEEEFRE /NI . REEEd s
() E3E 4 C. 110 000X g ## 2500 75 min, /N>
e LIEmL, IR . KUt PBS HE,
X4 C. 110000 X g HH B 75 min, 7% BiF
W HotiEy (RPANRA) S TIEER PBS H,
T80 CHRAEXM. XHEWN®ETFEMBE
(transmission electron microscope, TEM) M L4
ERITEA s RAYUKBURLIE B2 38T (nanoparticle
tracking analysis, NTA ) il 7 AP FRRLAZ 70 A AR
J; Western blotting Fill #MiAFr £ 8 H CD63.
CD9 Fl TSG101 LA calnexin [{1iE, BEMIASH
WA RIAEAE . PG Al
2.3 PC12 HBa oMb A A IR BRAS

FRAE PKH26 577 &0 15 B 53R A7 A A A 41 it 15
BUSROG o i 0 I3 85 R 3 ¥ S ik 8, IFH
PKH26 JeRHEE iR I E 5 min, JIA AT PBS
ZKIERR. 4 “C. 110000 X g #8550 60 min 255
REEWYRL, FHBIFE R /MNBAER T PBS
H, ¥ PCI2 IR R B AEKEE 70%~80%, H
TIMIEREFRAEEDE 2 5, ¥ PKH26 dridioMiE
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IR SRR R 55 9% 24 hle), ST 4% PFA
€ 30min J&, 4/ DAPI 42 ta[EH 5 10 min, RAFLE
£ IR S A M IAATE AT AR 4 20 A3 R 1O
24 ARG

FRYE SRR iR PC12 4H AR Py 6 BiE 451
R RINTI81, 3% Ha0, (200 pmol/L) ¥ II%E DMEM
Rigedkh, AbFE PCI2 40/ 24 ho {5 FERFET 4557
Fer-1 (1 umol/L) A4b¥H 24 h FH -4 4 FH 4 x5} HE 21 091,
MR AR VR A ZH 117 0 S50 J2 SCHR 7322021, K 4 i 4y
TR, BERYZH . Fer-1 (1 pmol/L) ZH. BEEHIF
(0.1 pmol/L) #H. BMSCs-Exos (100 ug/mL) 41, #%
EHH (0.1 pmol/L) +BMSCs-Exos (100 pg/mL)
o K Lh 2 AU LS T AH R 258 T T3 24 h, X FRAH
TR ZH A 2 1 I R Rk
2.5 ELISA AN 4RA0 2 fE E FK T

WA % A 4H M FiE W, #2018 ELISA 555 & i
P THERAE, K IL-1B. IL-6 F1 TNF-o 25 2 i A
FIKF.
2.6 RIHA AR K AE KA AR E 44N 248 B A
ROS FAE AL RLHIK T

B804 K391 PC12 40, 40 o LR “2.4”7
T, & AR ) AT 25 T T B 5, {3 A G I
TERFRETE VR4 2 X, ¥ DCFH-DA (50 pmol/L)
TIN4IH A, 37 CHER 20 min, % 5 #iA], 44 Smin
BRI 1 K, DABRGSRIS 5 04 s s
E. WESRE, @ PBS BTN 3 Ik, X
REEG YRl 8 I =g AR I 2 i 5% ' ik
£ o Ridh— 0 VPAk 20 i 3 ) S8 A SRS R RSB T
FREE, MR 4E & 50 & v B A0l MDA GSH. Fe?*
I GPX4 /KF.
2.7 JC-1 ¥R (PR e s

KA JC-1 Rl 2R A JE A7 DAVP AT 2R 4 1y
REANAHPR A TR O o AR HE TR S U I B AT 48 .
PC12 U025 FE L H] 70%~80%K, WA 4RI A
JC-1 Jeta TAEM, BFWATHIR G, THMuREFRHM
5 20 min J5, 4 CEL, FFEE, A 1 mL
JC-1 Yt 2 B B4, PRk 4 CEL, 8 Bi.
HE E—BRE, H 200 pL §) JC-1 Jeta 2 i &
M, 30 min PATIIAEAR S OGIRE .
2.8 BESTHEFEREMBLRAETS

¥ PCI2 4IMUTE S 2.5% FEA 2% K H
%) 0.1 mol/L cacodylate ZZ¢ % H [E %€ 1~2 h, [l
J5i F 0.1 mol/L cacodylate 224 2 TG Ve A0,

B 2 T 1%EREEH 1he 435K 30%- 50%.
70%- 90%- 100% LEEE I 7K 10 min. F Epon 812
AR IR A AT TR, DI G 2% B R
BHAT 0.2% AT IF IR AT UL 1, T T e P
2.9 RT-qPCR 1M xEEFRKIL

Z 8 RNA FEHUAT S0 A B 2 4t
RNA, @47 PCR ¥'#iE =, UL GAPDH WNZ, X
F 278ACHE B A BT - BRI SR . DR 51 AR 7
NCBI _F#2% HRI2 R4, i2H Primer 5 B4
WiksIY, R T TR A R A 7 A
519, BARSIMIE SN 1.

x1 5149F%
Table 1 Primer sequences
el 31 (5°-3°)
GPX4 F: AATTCGCAGCCAAGGACATCG
R: ATTCGTAAACCACACTCGGCGTA
FTHI F: ATCAACCGCCAGATCAACCT

R: TCTCCCAGTCATCACGGTCA
FPN F: GCTTTGCTGTTCTTTGCCTTAGT
R: GTGTGAGGAACCGGAGATAGC
F: ACAGCAACAGGGTGGTGGAC
R: TTTGAGGGTGCAGCGAACTT

GAPDH

2.10 Western blotting & $k L T-HH X EHFTIA

K H] RIPA ZHARAEUK 24040, $RES-2H40
ML E, KA BCA RN EAI B A, &
FIFE ST e R - SR P s F Uk, B &2
PVDF Jii, KA 5%HIMARA- 9780, —4i4 C
B, PBST WLk 3 K. fE=IE N P HE 1.5h,
PBST ¥ 3 ¥, KM ECL Zfalt, FIH Image-J
B ERDHT
211 ZitrESth

KH GraphPad 8.0 #H#ATS 2200 Mr, Frfd
G X £5 FRoR, ZHMLBCR HRFE R T 257
Hr, ZEECRA Tukey’s 146,
3 #R
3.1 BMSCs & E

A ARAG I BMSCs R HIFRiC45 R BoR,
CD29. CD90. CD44 2 [H =K%, 1 CD45. CD34
AR (B 1-A); ik i RAss TUER, BT
ML T BMSCs FIHLRRIE, SRR
M. DLRZHEPIMG B A K, B Sh M T i 40
JeL R AR MR (& 1-B); BMSCs 7ERCHE « BIEATEL
WHHFRIEPRRE, HROG 6. W o B
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BRI Er i e 25 R 2 M (B 1-CD.
3.2 BMSCs-Exos £

BMSCs-Exos H % HL 7 [ 43 AR T2 25 F 45 14
FRE, T 2IETE BB T, Ri6H, 457E
W (B 2-A); NTA Kif2 o4 R 78, BMSCs-
Exos FEAEPIE 92 nm &b, FF & S &p A A 1 kL

VEEIU3, REIEEALE 127 nm A1 162 nm &b, £
A

R iy A7 AE — 28 KNS 22 S5 I AN R B A
1M 253 nm A1 335 nm 1] {8 A 40 i 44 2 B sl Akt C
2-B); Western blotting f il 45 F £ B, 5 BMSCs
4 L%, BMSCs-Exos H' CD9. CD63. TSG101 ¥J
WEH B EERIE, HAKIE Calnexin (B 2-C).
PA_E $di % W R EL ) BMSCs-Exos H A3 % & 19 46
JEE RN —EhE

CD29 CD90 CD44 CD45 CD34
400 300 P2({0.55%) P2(053%)
1 P2(99.86%) 400 - P2(99 88%) 400 1 P2(99 87%)
= i 200
g 200
S
200 200 - 200 -
100 4 100 1
0 r e T 0 - 0 o T u 0 0
102 103 10 105 10 107 102 10® 10* 105 106 107 10> 10° 10* 10° 10° 107 10> 10° 10* 10° 10° 102 10 10* 105 10°
FITC-A FITC-A FITC-A FITC-A FITC-A

Alizarin red

t"\\:l\:‘y\ ‘I s . . . 3

NS ’ ey

A-Ti AR A % E B

Alcian blue

b - AL "’f
WY e ,ﬁ"t Posiis

MSCs L HFTJEFFEWIFL TGN B-BMSCs 1E BT 28 FEA: C-BMSCs SMLHI%E.

A-flow cytometry identification of surface antigen markers on BMSCs; B-morphology of BMSCs under an electron microscope; C-identification of

differentiation of BMSCs.

E 1 BMSCs ¥ELR
Fig. 1 Identification results of BMSCs

A B
92
2.0
5
g 154
8
.2
£ 127
s 1.0
<
- 162
¥ 05-

253 335

BMSCs BMSCs-Exos

2.4X10*

=
cDe3 E 26%10°

==

=

TSG101 45X10*

Calnexin 9.0X10*

0 100 200 300 400 500 600 700 800 900 1000

HRLAE K /nm

A-TEM M%% BMSCs-Exos JE4s; B-NTA FifZkll BMSCs-Exos Fiffk/N;  C-Western blotting £l CD9. CD63. TSG101 LA Calnexin {1314,
A-TEM observation of morphology of BMSCs-Exos; B-NTA particle size analysis of BMSCs-Exos; C-Western blotting analysis of CD9, CD63, TSG101,

and Calnexin expression.

& 2 BMSCs-Exos £E%R (X+s,n=3)
Fig. 2 Identification results of BMSCs-Exos (X £ s, n=3)
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3.3 PCI12 4TSN AMARIIRER
WA PC12 40X PKH26 #ric &1 i)
BMSCs-Exos FEEUE L &K, BMSCs-Exos ZH 1414
RHNAE TR F H A T4y, 1M PBS 4R M 423
tOtES (Bl 3.
3.4 HEERHFHA BMSCs-Exos MASEETFKFEM
Wi 2 Fon, SxfiRgl b, BRI 40M 1L-1B.
IL-6 F1 TNF-a FIZeA R E RN (P<0.05); SHAAH
bb#%, £ BMSCs-Exos~ # r B Fer-1 AbFE4H iy
Jei, FZHAMM SRE R T RIS WS PR (P<<0.05).
55l Fl BMSCs-Exos~ #1867 EK Fer-1 Fbis, #

DAPI

FKHTE BMSCs-Exos BEGACFRARM S, 4 IL-
1B IL-6 1 TNF-a HJERIA R TR (P<0.05).
35 BEEHIFS BMSCs-Exos X1 &55715 M0
A PC12 4 ROS K EFRIEE

Wk 4 Fos, SxPRRA LR, AR ROS
Tk KPR ER I (P<005); S,
BMSCs-Exos. # £ 5 Fer-1 HUUAEEIA T 2 F#I%
YHfI ROS Fik (P<<0.05), A EA B E P
WAER; 55{# H BMSCs-Exos- ¥ B FHHEY Fer-1
thige, HTEHH S BMSCs-Exos B AN HR B T 4
W ROS FiIE (P<0.05), FHHBEAE ARt

PKH26 Merge

BMSCSEXOS- - -
PBS
50 um

B 3 WHKER PCI2 BRI INRARRTIR

Fig. 3 Fluorescence microscopy showing uptake of exosomes by PC12 cells

®2 BAMAAIESE EED IL-1B. IL-6 #1 TNF-o RIXER (X+s,n=3)
Table 2 Expression of IL-18- TL-6 and TNF-ain cell culture supernatant of each group (X £ s, n=3)

ZH51) & IL-1B/(pg-mL™) IL-6/(pg-mL™) TNF-o/(pg-mL™)
Xof HEt — 75.12£10.45 132.30+16.25 101.56+11.34
it — 2453441457 715.45+38.57" 370.45+19.76"
Fer-1 1.0 pmol-L™! 140.23 +12.67* 455.23 +28.45" 205.67 +13.89"
HEKHHE 0.1 ymol-L™! 150.45+13.78" 470.34429.34* 210.56+14.23*
BMSCs-Exos 100 pg-mL™! 142.34+12.56" 460.78 +28.12* 208.34+13.67"
HIEHFH +BMSCs-Exos 0.1 pmol-L ™'+ 100 pg-mL™! 110.56 £ 11.23#*4&  230.45+19.78*4&  160.34412.56*"4&

ExiRAHE: *P<0.05; SEMAE: #P<0.05; 5 BMSCs-Exos AHF: “P<0.05; 5¥EMITFHLLBLHE: 4P<0.05; 5 Fer-1 41

. «P<0.05, FA.

*P<0.05 vs control group; “P < 0.05 vs model group; P < 0.05 vs BMSCs-Exos group; 4 P< 0.05 vs astragaloside IV group; &P < 0.05 vs Fer-1 group, same as below.

3.6 HEREIES BMSCs-Exos XI&FER1% 4
EBV AL MR RZ

WK 5 flos, SIRAE, gt HO, 4k
)5, MDA Fll Fe? 7K1 2258 (P<<0.05), 1l GSH
A GPX4 /K RFFE (P<0.05); S LA,
BMSCs-Exos B3 1 HH s 7 RBIRCE, #| T
H>0, 51 #2f) MDA Al Fe* /KF-Ftm, E T GSH il

GPX4 /K7, HBURS Fer-1 ALFHARMBL (P<0.05); 5
P BMSCs-Exos. 34 B B Fer-1 LU, 361
FHFIA BMSCs-Exos I H 235 AR (P<0.05).
3.7 HEEHHFHS BMSCs-Exos X1 &551715 M0
RE R ey (R BB LS 5 2 R TS 7S 220

Wi 6 fiow, xRN R A 9, TifEsk
RIS HLA AT AR ) 2= A Hh 4 . xR
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X i i) Fer-1
300 ;
300 3001
200 ]
g 200 ] 2001
S 1001 ] 57
1004 100 § 1004 *
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