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[ ZE] BWM: BWITE8EREHE T4 (BMSCs) RESMIEA (Exo) ¥RHEE FRE (1SO) i
SRR B0 WA g i, JFw1 0 W AR AL . FE: M BMSCs H 4 2 2 MU Exo, R H & 5
M T S OBE . NK ORE B B 43 T A T Western blotting 125 % Exo #E47 /0 Hr 4 & . 5 40 2 SD K R4 Jg
B4l ALY . BMSCs-Exo 4l Ml BMSCs-Exo+#kFET- 1% 77 (Erastin) 41, #4110 X, BrxiHE4
Ah, HAy SEH K BRIT T E S 1SO &SmO LA b A AL, BMSCs-Exo 21 #1 BMSCs-Exo+ Erastin 21 K
FLUR # k7 5 BMSCs-Exo, H BMSCs-Exo+ Erastin 20 K B I8 55 5 Erastin, 485, @A 030 &
Kl 4% 41 KB Z&E O E S I 4r 80 (LVEF) . Z 0 R mi 4% (LVFS) . AL E&F kKB Nz
(LVEDD) FiZLZE W4 R MNE (LVESD), HE 4@ U5 4 4 K Boo L4l 28U B e &5 £ 0,
Masson 4 (0, W 52 25 21 K B0 WUZH SUEF AL RR B, fyie 21 404k 2% G €0 K5 T 45 21 K B0 LA 2L b - P 3 AL
M EH («-SMA) . T HBfgE (COL-1) FMIMARE (COL-M) FHMEFRRR, HEkle 44k
RO WUHSUR 8RB 7 (Fe® ) /K ¥, Western blotting ¥ K6 Ml 4% 2H K BL.C> JULZH 21 o Tk il g A 5 1l I
BERW G 4 (ACSL4) . BREMEHE 1 (FTHD) . &S H S S BE4 (GPX4) Ty sk ik Kk 7
B 11 (SLC7ALL) BEMAFRBAKT . G55 M BMSCs 43 55 1Y ik B A7 s 1 jg B 34y )2,k
BRZH AWK 100 nmib, CD63. CD9. Mg 5 B I 101 (TSG101) F#R 7 & 170 (HSP70)
BB &SRS, HILHE R Exo, 5x A A, RAAH KR LVEF MILVFS BB (P<<0.05),
LVEDD fI LVESD B F+ /& (P<C0.05), OALANHES ZEEL, 53 40 A2 4% 46 F IR AL, I R 45 AR 43
B (CVF) BIBTHE (P<<0.05), o-SMA. COL- [ AICOL-I FIM:FRXRH B I (P<<0.05), OLE
ik Fe? K i Fh i (P<C0.05), ACSLA (MR A K 8T8 (P<<0.05), FTH1. GPX4 Ml
SLC7A11 & 1R E K- BREAL (P<<0.05). SHAIZ A, BMSCs-Exo4l KELLVEF f1 LVFS B
I (P<<0.05), LVEDD FfILVESD Bl &ML (P<<0.05), O HUASH 0 W] Wk, CVF B B
fit (P<<0.05), «-SMA. COL-T fil COL-I BH 1 25 R B FFL (P<<0.05), DAL LI Fe* KF
Wl BRI (P<<0.05), ACSLA R [ #AKF-M B (P<<0.05), FTH1. GPX4 FfISLC7ALl &
FRKFHETE (P<0.05). 5 BMSCs-Exo 4 4, BMSCs-Exo+ Erastin 41 kK fl LVEF fl LVFS
BB REAL (P<<0.05). LVEDD MILVESD B & & (P<<0.05), O LA M 3K b AR SE, CVF B
BIE (P<<0.05), a-SMA. COL-1 J COL-I BHPEFR X R B FFm (P<<0.05), LHUL4EUh Fe’ kK
IR AR (P<<0.05), ACSLAEHFERKFERE AR (P<0.05), FTH1, GPX4MfISLC7A11EH
FAACEII L FEAR (P<<0.05), %51 : BMSCs KR Exo BB 3 1SO 15 5 1 K RO LEF 4 fk, bl
il AT g SR IE T K
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Effect of bone marrow mesenchymal stem cell-derived exosomes
on myocardial fibrosis in rats induced by isoproterenol
and its mechanism

WEI Junpingl, FU Dajiaz, MENG Qingwenl, LIN Daofei', LIN Yanzai'
(1. Department of Cardiovascular, First Affiliated Hospital, Hainan Medical College, Haikou 570102,
China; 2. Echocardiography Room, First Affiliated Hospital, Hainan Medical College,
Haikou 570102, China)

ABSTRACT Obijective: To discuss the effect of bone marrow mesenchymal stem cells (BMSCs) -derived
exosomes (Exo) on isoproterenol (ISO) -induced myocardial fibrosis in the rats, and to clarify its
mechanism. Methods: The Exo was isolated from the BMSCs and characterized by transmission electron
microscope, nanoparticle tracking analysis, and Western blotting methods. Forty SD rats were divided into
control group, model group, BMSCs-Exo group, and BMSCs-Exo-+ ferroptosis activator ( Erastin) group,
and there were 10 rats in each group. The myocardial fibrosis models were established by subcutaneous
injection of ISO in all the rats except control group. The rats in BMSCs-Exo and BMSCs-Exo—+ Erastin
groups were given BMSCs-Exo, and the rats in BMSCs-Exo+ Erastin group were additionally injected
with Erastin intraperitoneally. After 4 weeks, echocardiography was used to detect the left ventricular
ejection fraction (LVEF), left ventricular fractional shortening (LVES), left ventricular end diastolic
diameter (LVEDD), and left ventricular end systolic diameter (LVESD) of the rats in various groups; HE
staining was used to observe the pathomorphology of myocardium tissue of the rats in various groups;
Masson staining was used to observe the fibrosis degrees of myocardium tissue of the rats in various groups;
immunohistochemistry was used to detect the positive expression rates of a-smooth muscle actin («-SMA ),
type I collagen (COL- 1 ), and type Il collagen (COL-1Il ) in myocardium tissue of the rats in various
groups; colorimetry was used to detect the Fe”" level in myocardium tissue of the rats in various groups;
Western blotting method was used to detect the expression levels of acyl-CoA synthetase long chain family
member 4 (ACSL4), ferritin heavy chain 1 (FTH1), glutathione peroxidase 4 (GPX4), and solute carrier
family 7 member 11 (SLC7A11) proteins in myocardium tissue of the rats in various groups. Results: The
particles isolated from BMSCs had a typical lipid bilayer structure, and most particle sizes distributed
around 100 nm. High expression levels of CD63, CD9, tumor susceptibility gene 101 (TSG101), and heat
shock protein 70 (HSP70) proteins confirmed the particles as Exo. Compared with control group, the
LVEF and LVFES of the rats in model group were significantly decreased (P<Z0.05), LVEDD and
LVESD were increased (P<C0.05), the myocardial cell arrangement was disordered, some nuclear
shrinkage and necrosis were seen, the collagen volume fraction (CVF) was significantly increased (P<C
0.05) , the positive expression rates of a-SMA, COL- [, and COL-ll were significantly increased (P<C
0.05), the Fe*" level in myocardium tissue was significantly increased (P<Z0.05), the expression level of
ACSL4 protein was significantly increased (P<C0.05), and the expression levels of FTH1, GPX4, and
SLC7A11 proteins were significantly decreased (P<Z0.05). Compared with model group, the LVEF and
LVFS of the rats in BMSCs-Exo group were significantly increased (P<C0.05), the LVEDD and LVESD
were significantly decreased (P<Z0.05), the myocardial tissue damage was significantly alleviated, the
CVF was significantly decreased (P<C0.05), the positive expression rates of a -SMA, COL- [, and

COL- Il were significantly decreased (P<<0.05), the Fe*" level in myocardium tissue was significantly
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decreased (P<C0.05), the expression level of ACSL4 protein was significantly decreased (P<Z0.05), and
the expression levels of FTH1, GPX4, and SLC7A11 proteins were significantly increased (P<C0.05).
Compared with BMSCs-Exo group, the LVEF and LVFS of the rats in BMSCs-Exo—+ Erastin group were
significantly decreased (P<C0.05), the LVEDD and LVESD were significantly increased (P<C0.05), the
myocardial cell edema and necrosis were seen, the CVF was significantly increased (P<C0.05) , the
positive expression rates of «-SMA, COL-I, and COL-Ill were significantly increased (P<C0.05), the
Fe?" level in myocardium tissue was significantly increased (P<C0.05), the expression level of ACSL4
protein was significantly increased (P<C0.05), and the expression levels of FTH1, GPX4, and SLC7A11
proteins were significantly decreased (P<C0.05). Conclusion: BMSC-derived Exo can improve the

myocardial fibrosis in the rats induced by ISO, and its mechanism may be related to the inhibition of

ferroptosis.
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O LT 2 Ak J2 K 22 55000 1 A8 95 95 Hh o DL ) g B
AR RE R ERR AR R e S AR 1 R L At 4t L A o
Y L B ARk ST . 7E 2 R A A5 R O 3 A% 1
N A LB R L e R AR AR
e AT R 2 AT e an i BE R AL, S EL
JUL S 98 i) S5 e ST AR L UL 4 i R L B R S
RIS B AL O EEF KT R O AR E RO L
AR Z B, H R EAORI L S L SR,
H A JCHR A2 1936 T7 07 15 1T LA 3028 i 45 Fp I K B
RO NLET defb . UL, BUBHE T %O ok 2% it
O VLR 2 Ak 2 B AR AR 38 2R 0 T 3 o KU, ) O B
AT,

HOBE MOR B T 4 M
mesenchymal stem cells, BMSCs) & #it 7 () T 41
WL, AN TR) G A BT AT LAk o S ) 25 78 ) 44
ML, JfREWS e R i S AR BB TR, A BT A
A A gERE Y, B Y oR . BMSCs i 1E
FH AT BE R4 B A P A R, b AR W ik
(exosome, Exo) J&—fFEILR, Exo&—FhH
KRGFORL,  LAAM R 14 9% 20 DA SR il i ok, 2 e
JEVE T . MR A L A0 M S o Ak A T
i IO 2% B A B MR W BT mRNA L /b RNA
(microRNA, miRNA) . #& A 5 g 5 458 I — 44
P2 B 28 5 — A A ML, R 4 A R R RAE . BR
EWFFE Y Box . BMSCs 3k ¥ #Y Exo Al LUl i #
B NS 23 1 R R 10 LIS A B L D LR E L o0
WL 20 1L 0 T Fn oo WLEF 4E 4k, DT & 48 0 ILER 37 R
F L AB X0 JIUER 4 Ak i VR R BIL I 3 R 58 4 W o
AWEFEE A TS RN LR E (isoproterenol,
ISO) #S R B LA LAY, W% BMSCs >k

(bone marrow

Bone marrow mesenchymal stem cell; Exosome;

TR B9 Exo X K B0 IILEF 4 AL 1938 77 350 58 e FAE FH AL
L S BMSCs 3k W 19 Exo 76 0 ILZF 48 4k I IR 36 97
HH R N FH AR AR i

1 MREFE

L1 %zh4 40 HAERMENESD KR, 8K,
W [ i 25 s A RS AE A ), s AR ]
JES: SCXK (3) 2020-0007. 7E JC4F 2 5k Ji 7k
Zh b WAE B SR 7 d, iR 23 'C~25°C,
X EE R 50%, 12 hGHE . BRE AR, g E K
B R HEERROK . AWEIR R A B 4 1 25 51 £t
M (REFHLS . HNM 20220081) .

1.2 £Z#&AN SO FEE Sigma-Aldrich A F,
Bk HE T2 3% 0% M Erastin 1 T 38 [E TargetMol 24 ] ,
BMSCs Il F | i i 52 520l A7 R 22 B, Exo 42 Bt
WA & TRINEREY TRBARAA, EHHE
fite W A HE aR R fE 2= R 6 il A
chemiluminescence, ECL) Wy F L3 & K4Y
e R BF5E Br, — ¢ A 7R (bicinchonininc acid,
BCA) & A i & 1100 & W 7 b o KA A LR
HRAFA, B &M (polyvinylidene fluoride,
PVDF) fi5 g F 2 [# Millipore 28 &), 414118 & W& .
HE 42 a3 7 & & Masson 42 {6557 & 1 F b 5t R 3E
FERHEARAA, BETF (Fe') WERNRN &
W e & A TRHEARA A, A3, 3-=
I (diaminobenzidine, DAB) & i 7
W T AR AR A E, Biik CD63.
CD9. M & B J B 101 (tumor susceptibility
gene 101, TSG101) . # K3 & 1 70 (heat shock
protein 70, HSP70) . o« WEIEH (a-smooth

(enhanced
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muscle actin, «-SMA). T BIKJE (type I collagen,
COL-T). MAREE (type Il collagen, COL-TI) .
il -3- 1 R i A B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) . Bt HifilE A & Wl K
B K RO By 4

family member 4,

(acyl CoA synthetase long chain
ACSL4) | # & B = § 1
(ferritin heavy chain 1, FTH1) . %t H kid & 1k
Y g 4 (glutathione peroxidase 4, GPX4) . ¥ i 3%
RZ G5 7 51 11 (solute carrier family 7 member 11,
SLC7ALL) KB i A ALY M AR i i L - 5T 5 1gG
B0 F 5 [ Abcam 243 H o
1.3 BMSCs k& Exo #§ 5 & = % & X £k
KW BMSCs 8 T804, 4 CHRAFT 2051 L
4 500 r-min"' & . 15 min. 12 000 r-min ' & >
20 min, ZERAOMIEE R, WO B, R Exo 2 B
WAMA LT, WHERS, 4°CAMHFT#HED
W, 4°C. 12000 r'min "> 60 min, F FE. B
DUUE, WHGE & R AW BAS UTIE A, 3R18 Exo &
W, —20 CHRMTORAF . BEHH 7 RIS Exo
TEARI, R 9K ORI 53 B 430K DU Exo /9 EL
124534 o Western blotting 32 £ | Exo 2% 1 Fx 5 55 H
CD63, CD9. TSGI101 fl HSP70 & [ 457l () % ik
T4 o
14 Hhomsa #EpLSHE 40 KRS X
MR 21 . BEA 4] . BMSC-Exo 41 il BMSCs-Exo+
Erastin 41, 4110 H, BAI4 . BMSCs-Exo 41 fl
BMSCs-Exo+ Erastin 2 K B ¥4 38 1 75 & B2 & & 4
5mg-kg 'ISO, #H 1K, &L 10d, @0l
£ s I R S R N M R B R N AR
K. i B 5, BMSCs-Exo 41 #l BMSCs-Exo+
Erastin 2 K Fl#4 )& # ik 132 93 100 pL. BMSCs 2k i 119
Exo, BMSCs-Exo+ Erastin ZH < 538 1< I8 s 3 5
20 mg-kg ' Erastin, AbPREEIRE, £ 2H K RAKSE R
MR A, HATE L0 s .
1.5 BposHEENEAXR AR HEKE
0 30 mg-kg "G U Z BRI B, Ry AN RO
B THAES B, SRR O ol A I % 41K BUAS
L % BF I 4 %0 (left ventricular ejection fraction,
LVEF) ., £ .0 % 8 % 4 /8 % (left ventricular
fractional shortening, LVES) . Z.0ZE & ik KN
72 (left
LVEDD) Fi7Zc LW 4i KW A2 (left ventricular
end systolic diameter, LVESD).

ventricular end diastolic dimension,

1.6 HEL£ENELAXRASMARFEHB SR
A OHKRONALE T 4% ZRPREEE, w0
WK FE I, AR, HSEEL N5 pum 1Y)
A, HEG @, b rEm s E, #le T, R
FHOG 2 1 U5 WL 9T SR S R

1.7 Masson £ EMREBK A SCIERH LA
B OBUH A AR RO LA 8UA B D) R, i =
K, BT Weigert 7R R K iz 44 5 min, HRK M
Ve, WAELRYEM LRI S min, ZRIGKIEDE, B
BH R K IR WAL PR 5 min, A8 W UL WU {5 3 min,
1% VKEEFRIZVE 1 ming LK FLE B S, i b o A
et L R T, a2 R L I R R
&, JFRH Image TR/ T KIS DORRE O, THELO
WLEH 23w i SR 25 B3 %8 (collagen volume fraction,
CVF) . CVF= i Ji FH ¥ 4 o i £/ 20 20 6 AR X
100% .

1.8 AABAKFLELRNEZARRZ CNAR
¥ «-SMA,COL-1 # COL-l & H AL KO
WLERZIY) 7 il 2K, R AR R,
oA E W 10 min, B F 3% i A AL AR EE
10 min. R 10% th=FE17E & i3 30 min, Y
N e-SMAHUA (1:40), COL- T Hifk (1:100)
M COL-M ik (1:100), 4 CHFLM. KH,
PBS ZZ sfoifg vh e U0 v, % moxk i — 4t (12 200) ,
FWME 1 h, PBSZ M H X e v i, DAB
S, R A R, R IR, e B
BRI R AE KL, R Image J #4443 Hr K RO
WUH A 3 B PR R GRS AL, HA 4 B & E B
FKirF, BHMEAMEREE=HNEHHELRE
17 AR /0 L2 2R TR <100 %6

1.9 BA KA SMAL P Fe AP E
100 mg KEOALAZY, A 1T mL 3 ERWE, KinS
¥, 7E4°C. 12000 remin " &> 10 min, 3815 F
W, F MR Fe vie B I3 ) & 1 W 5 2P TR AR AT 4
1B, ITEDIAZ H Fe KF.

1.10 Western blotting # # 2] & 48 X & & PLA R
¥ ACSL4,FTHI1.GPX4 # SLC7A11 & & %k &
KF 1 Exo BB 5 0K ERC LA S0 i A B
A E AR EE A, BCAKER ., EAEW
I, ERES R 40 pg HATHRIK D E, B E
PVDF & I, B ASY% BB M h £ . 7F Exo %
S, LA CD63, CD9. TSG101 fl HSP70 #t {&
(FZ BT 2 1000# BE) fEN—Hi, 4°CHRITHK
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W E S TR IS BB T M e R
K. LACSL4, FTH1., GPX4 fil SLC7A11 41
(M1 1000 RBE) 1ER—91, 4 CHRIUTY
ML E . W H, TBST UM, 7B Lm A
REA B0 (BB 1: 5000 B), EEBHE2h
TBST M, ECL B, MM, R Image JH

SIHTE L AR KR, LA GAPDHAE RN S, R
HryHEHRBK . BREAFRBKF=HEA

SR/ NS A A KA
1.11 %3+ %54 KM GraphPad Prism 7. 0431

BT E I 0. 4 KRB LVEF, LVFES,
LVEDD. LVESD 1 CVF, %41k Nl4es

a-SMA . COL-1 B COL-M FHM:FA R, L4

41 i Fe'' Jk S } ACSL4. FTH1. GPX4 Hi
SLC7TAI1 E H R KK FHHEEIEBSM, Mats
Fon, ZHRILERHPRR I 200, dREAR

I ROH N H R LSD-e ke 36 . DA P<<0.05 N E R
PN RS-

2 % R

2.1 BMSCs kiR Exo#y %% &5 H T8 MEMR
g%, MWBMSCs 2y B4 2| (W BUoRL Y 2 RE , B
BT B8 WL Ay TR, AN K ORI B 43 BT 4SO
HH A2 KRZ 5 fii 78 100 nm &b, VLK 1A F 1B,
Western blotting 3 Ml 4% S .7~ . Exo 2% 1 br i &
H CD63. CD9, TSG101 K HSP70 & H 4% 5 ¥ W
i, WEI1C,

2.2 BHERACHRIEBF

6>10° 1 2 Mr
CD63 e s 47 000
T, 4x10°F
2 cD9 - 25000
3
£ o100k TSGI01 i w— 45000
<
[-®
HSP70 - 70 000
0 100 200 300 &p S
Size(d /nm) &l\
A B c

A': Morphology of Exo observed by transmission electron microscope ( X 20 000) ; B: Diameter distribution of Exo detected by
nanoparticle tracking analyzer; C: Electrophoregram of expressions of Exo surface marker proteins detected by Western blotting method

(Lane 1:BMSCs;Lane 2:BMSCs-Exo).
1 BMSCs3RIE Exo B %EgR

Fig. 1 Identification results of Exo derived from BMSCs

AR R O Bl G I 2 A LVESD B g AKX (P<<0.05) ;

5 BMSCs-Exo

Won: HXA A, BRIV KRB LVEF fLVES
W @ A% (P<<0.05), LVEDD fI LVESD H i J}
f (P<<0.05); SR e, BMSCs-Exo 41k
. LVEF #1 LVFS W] & F+ 5 (P<<0.05), LVEDD

0 It 8, BMSCs-Exo+Erastin 241 K B LVEF i
LVFS H] B Kk (P<<0.05), LVEDD #l LVESD
BT (P<<0.05), W& 1,

#£1 KZHARLVEF.LVFS.LVEDD # LVESD

Tab.1 LVEF, LVFS, LVEDD, and LVESD of rats in various groups (n=10,x4+s)
Group LVEF (/%) LVFS(y/%) LVEDD(//mm) LVESD(//mm)
Control 92.1049.25 63.6746.74 5.2840.54 2.3440.25
Model 67.4546.94" 35.214£3.77 7.0940.72° 5.03£0.49"
BMSCs-Exo 83.78+8.53" 54.20+5.29" 5.5540.58" 2.8940.31°
BMSCs-Exo+ Erastin 69.5447.12" 37.3343.82" 7.1040.73" 4.9240.52

"P<0.05 compared with control group; “P<C0.05 compared with model group; *P<C0.05 compared with BMSCs-Exo group.
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2.3 BMKACWARKZEHIAIAN HERGH
Masson e (o 45 g 7R . SXT M i, BiAI4 K
BCo UL B HE B ZE L, 0 4 A M A e i FIRAE 0
JLIE] T e S LA %, CVE Bl @ FHi (P<<0.05);
ERR A L, BMSCs-Exo 28 K BLC L 4H i HE %1

Control Model

T RS, SRR T, O LT T R D I R
/B, CVF BB ML (P<<0.05); 5 BMSCs-Exo 4]
%, BMSCs-Exo—+ Erastin 2H < B /C L 48 i 7K e
IR, O LT BT B SR L AR B A% 2, CVF B i
FE (P<<0.05), WA 213,

BMSCs-Exo BMSCs-Exo+Erastin

B2 4RO IHSREEERA(<100)

Fig. 2 Pathomorphology of myocardium tissue of rats in various groups (X 100)
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'P<C0.05 compared with control group; “P<C0.05 compared with
model group; "P<C0.05 compared with BMSCs-Exo group.

B3 ZARROGHALHF CVF

Fig. 3 CVF in myocardium tissue of rats in various groups

24 BHAKXKEAWIALF «-SMA.COL-T &
COL-M ek ik & i gUbErassi RN
XA A, BEALAH R RO LA 2L o-SMA
COL- I # COL- Il BH M BRI B H & (P<
0.05); HHRIZ 48, BMSCs-Exo £ K o0 AL
HAH «-SMA . COL-T F1 COL-1I BH P £ 18 %
PR B AL (P<<0.05); 5 BMSCs-Exo 41 H#4%,
BMSCs-Exo+Erastin 241 K B0 L4 21 o -SMA |
COL- I 1 COL- Il PH ¥ % ik R &7+ & (P<

0.05), W45,

2.5 BARASMARFFS RKFE SXTHRA
[ (5.13£0.54) pmol-g '] H#, AL KL
WU 20 Fe K F [ (16.59+1.75) pmol-g ']
B J e (P<<0.05); SBIALZ L%, BMSCs-
Exo 41 K B O Pl 4l 4 Fe'' KF [ (8.28=+
0.84) pmol-g '] B B & L (P<<0.05); 5
BMSCs-Exo #H tt %, BMSCs-Exo-+Erastin 4H K
BUO Ml gih Fe KF [ (13.8741.45) pmol-g ']
BT (P<<0.05),

2.6 HBAXKASHUER P ACSLA.FTHI.GPX4
o SLCTALL R & R EKF  HXF A g, B
AR B L 80 ACSLA 3 (1 5 /K F B 5 T+
(P<<0.05), FTH1. GPX4 fI SLC7A11 & 1%k
KB B AR (P<<0.05) ; 5 85 &4 LA,
BMSCs-Exo 41 K fl0 L4121 ACSL4 8 1 #£ ik K
SE B W % R (P<<0.05), FTHI1. GPX4 #I
SLCTAN E RSB FHA BT E (P<0.05); 5
BMSCs-Exo 2l b3, BMSCs-Exo+ Erastin 20 & fl
O WA ACSLA [ R BKF W B I/ (P<
0.05), FTH1, GPX4., SLC7A11%E H % ik KF
B @ REAIC (P<<0.05). WK 6.

3 3% 8
iU ILET 24 A S 4% b O 1L 57 955 05 1 — 22 B B G
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a-SMA

COL-I

COL-Ill |

BMSCs-Exo

A4 ZAKXBOLNMALT «-SMA.COL-T F1 COL-I FHAFI (AL, < 100)
Fig. 4 Expressions of a-SMA, COL-I, and COL-II
(Immunohistochemistry, X< 100)
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'P<C0.05 compared with control group; “P<C0.05 compared with model group; *P<C0.05 compared with BMSCs-Exo group.
B5 FAKRONARF «-SMACOL-T F COL-M At HXR

Fig. 5 Positive expression rates of a-SMA, COL-1 , and COL-II in myocardius tissue of rats in various groups

WREFR I, AT LA, B0 LS ARL A I
EE A RERAT , (EHE O R . B0 ILER
A1 o LA BRAIL A AT L O SR A R0 T AN 3L
TESLAR o JT B B BUET 4R AL SR W I T B R B AT
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Lane 1:Control group; Lane 2: Model group; Lane 3: BMSCs-Exo group; Lane 4: BMSCs-Exo+ Erastin group.”P<<0.05 compared with

control group; “P<C0.05 compared with model group; “P<C0.05 compared with BMSCs-Exo group.
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Fig. 6 Electrophoregram (A) and histogram (B) of expressions of ACSL4, FTH1, GPX4, and LC7A1l proteins in

myocardium tissue of rats in various groups
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