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Research progresses in diagnosis and treatment of myocardial
infarction with exosomal microRNA
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Abstract: Human and animal health will be seriously harmed by myocardial infarction, the diagnostic speed
and the therapeutic effect of this disease need to be improved urgently. As the natural carrier for delivering cell
information, some microRNAs (miRNAs) found in exosomes can reflect and act on the pathological changes
caused by myocardial infarction for effective diagnosis and treatment. The feasibility of exosomal miRNAs (e.g.
miR-4516, miR-203, and miR-1915-3p) from different sources as diagnostic agents for myocardial infarction, as
well as the research progresses in relief of cell death via apoptosis (e.g. miR-21a-5p, miR-30e, and miR-210),
autophagy (e.g. miR-125b-5p, miR-301, and miR-143-3p), pyroptosis (e.g. miR-182-5p, miR-133a, and miR-100-5p),
and ferroptosis (e.g. miR-26b-5p and miR-23a-3p), promotion of forming new blood vessels (e.g. miR-29b-3p,
miR-210-3p, and miR-494-3p), and inhibition of inflammatory response (e.g. miR-25-3p, miR-182-5p, and miR-671)
for intervention therapy of myocardial infarction were reviewed here to provide new strategies for the diagnosis
and treatment of myocardial infarction.
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O I 5 12 3R [ N 28 — R BB, 1
FRONFEHE NSRRI — KR T, 2tk 0 IS
(acute myocardial infarction, AMI) 43 43 [X & K 5 fik ¢
SRR AR BT O B0 WL IR B, — BUR R, 7 3L %
PRUE . R, 3R TE AMI 12 W73 B, 48 2% L R ik
&, BAT A RO T 2 Bl S FF U ) /8. A A A
2 B A FE LI — R R AL, AT DLEAT 40 B RS B 1A
Rtk HAL S B miRNA T IIE B8 Co I 290 i ) 388 77
W AT, R AN PR miRNA (1) 55 2 AR O
U £ A= s gk R R AR 2O, E 2 B O LR 0
HORIEFEZVEA . AMI R ERRAE £ ZEARELLE O AL
BRI S 0% 48 8 T A BE X3 1) Rl 98 i ARl ofL B
TG AR, T A AR i miRNA W] L2 5 364
X S P AR AL 38 % (4 NF-xB p65/caspase-9. VEGF/
VEGFR2/PI3K/Akt/eNOS #1 TLR4/NF-«B) ] < i 4
s ORFERATIIREY . AR SCLEIR T AN [ SR IR AR W A
miRNA 1E 28 AMIZ Wi br B 8 BLRR TT AMIE)
VER ML, RIS VR 1200 B SRS R 25
1 SMibfk miRNA 14 AMI B2 BARE4)

T AMI 12 W7 3 EEAK I T 13 A 0 O LA
£ [ 1 (cardiac troponin I, cTnl). L85 & [ T (cardiac
troponin T, ¢cTnT) FIYLEZ B (creatine kinase, CK) 5.
WLAS & A B KT E AMIUK A JG 10 1~2 h 3 & T =,
2~4 h 5 PG BTk Hodr, oTnl A BUZESRE IR H 805 1
90 min P #EAE I . 12 hJ5, AMI 3 1 ULAS 25 (K
YR TE . dhAk, DU B A 1R K2 TE AMI
RAEJFRFEEARFF 1~2 /8, o cTnT W HELE 10 R NS
b F i KE, T e Tl 22 7E 4~5 K AR FF =K.
Wk, 7 K95 - B AT R DI AR N0 28 AT ) ) VLA B K
S, W R e R I E NPT IS 3~6 h N 2 IR, DLR
ARl 2 . CKAE AMI K AR JG K29 3~6 h FFIERETIN
ML, FF7E 9~30 h I FIUEAE, 3X — w06 9 I PR A
MIRGBE T K4S . 1F24~48 h 5, CK K FiZ i F
B, JEAE 3~4 K K E B IEH KT, X — % & HA AT LA
A Rl AMI (1) 7™ 5514 A1 2 R R A I

AMI G, U LR I 7 465 252 B i) R, o0 JUTL 200 e 45
15wl 71 EE, R I SRR R AT HRORT DA AR B LA
Z WO LI RE, Wb IR E I R A, AR IR T 2,
B LA B B0 5 K AMIT R 35 78 3158 B B 2 1l
FOAITY. K, 75 2R 0% 5 L |5 G0 I A T
AMIEAE 2 Wik &9

BBk, BT AMIER 0 15 52 2 v, R R i 2
PR AL 78 O LA O 3 B2 38 A I TUIE SRt & 5
HHAT O LG EWRAKE T & SMB AR 4
V) 388 T ) — b B A T, 9L B 1 miRNA 2 517

RN TG, 5 4E G bR S L, ARG P A A ik
A H R miRNA ELAT R 5 1 R I P25 35, A5 S e
AMI B B A s &Y. B AT 2 A KR Bos, 17
AMI R A 5, S [ SR 5 1 41 W A& miRNA £ 78 0 L5
A5 o0 U UG J50 RS 2 R 5 R0 4 Mk R 3 AN D THI P A 2 S
PERIRIE, AT 9 AMI 2 IRt — 2 A B .

1.1 DAL

O JIE R 5 1 miR-499 (1) 7K1 5 .0 L5 473 AH G 48 A
SR VER O, HAEA AMI R A5 19 4 h A0 2] .
Gensini P73 72 FH SR VP Al 76 1R 20 Bk 45 2 B2 R 48 A 2
—, miR-499 51%PF4r 2 IEAHK (- = 0.52, P<0.01); It
&b, AMI 2 1 1fl 2% miR-499 /K °F 5 ¢Tnl (r = 0.384,
P < 0.01) F1 LR ¥ B [ T.BF MB (creatine kinase-MB,
CK-MB)(r = 0.402, P < 0.01) 2 IEFKP, JE8Hf 70k
TG ot 0o UL T ) miR-499 W] DA 1 #E 7] CXCR4, {2
oEE A A B AR H, AT — BB B R B0
JE2H £,

Guo PV 1t /) RNA 15y 38 & W 7 6F i BN B ek
L2 (coronary artery disease, CAD) & # Al AMI & 3%
HBEAT 43 M, W F0 R L5 4 JE N BEAE LG, AMIT & 3 A7 1
18 A 22 7 1 % 35 1) miRNA (miR-1227-3p. miR-5010-
5p. miR-1976. miR-23b-5p. miR-1843. miR-33a-5p-.
miR-3127-3p. let-7i-5p. miR-143-3p. miR-1180-3p.
miR-3615. miR-144-5p. miR-3186-5p. miR-203a-3p.
miR-1273h-3p. miR-106b-5p. miR-17-5p Al miR-629-
3p), Hor 144N iR 4 B 1 miRNA (miR-1227-3p miR-
5010-5p- miR-1976. miR-23b-5p. miR-1843 . miR-33a-
S5p~ let-7i-5p. miR-143-3p. miR-1180-3p. miR-3615.
miR-3186-5p. miR-106b-5p . miR-17-5p HI miR-629-3p)
BEWE DL 77% [R5 53 1 A0 84% 1) BBUR I 2 it AMI. il
£ TR (area under the curve, AUC) T LA R 1P A 3
—FEAR TN AR . TR SEI R, EERZL T AUC N
0.93, AMI 2 0.87, % B iX 18 /> miRNA fE % #E i 71l
W AMI )R A o I 86 22 J7 32 55 1) miRNA 2 [ 28 1 1)
RKIBH O R E UG IR, IR HZSE T L
M4 RS RerI T .

) F°F SR FH v 368 1 0 3 7 9 R R R N B L ORI
AMIEE ARG 1R AMIEE FIAR J5 3 K AMI &3 11
ZE AN IAA miRNA, KIS Fi 5 AMIAH G miRNA:
miR-6718-5p. miR-4329 . miR-1207-3p~ miR-34b-3p
miR-296-5p. FL 1, miR-6718-5p F1 miR-4329 [¥] /K *F-
FEARBT 5 Z AR T XL (P < 0.05), R 52 & T 5
#1 (P <0.05), &8 T PiFh miRNA 8551, 32— 5
FLRPLIX P A miRNA AT GEAE 22 2 R v 10 B 11 3%
i (mitogen-activated protein kinase, MAPK) 15 5 it i
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ik fe B% LB 3- 3 B% (phosphatidylinositol 3-kinase,
PI3K) {5 *5 38 % A 4200 JULGH BRI 2 AL AR T2 i F20
Su ZEMHE — 23 M1 7 AMI A CAD 53 1 4 Wb 44
miRNA 3%, KIE AMILEE A 13 miRNAs (miR-4507.
miR-3656. miR-6803-5p. miR-7108-5p. miR-6850-5p-
miR-4486. miR-6741-5p. miR-1227-5p. miR-3195.
miR-4634 . miR-7975. miR-6798-3p Al miR-1915-3p) ]
Fak W FE T WA, P miR-1915-3p. miR-4507 Al
miR-3656 [ 3% 15 & fe 45 15t 7500 AMI, H AUC
43514 0.772 (P < 0.01).0.68 (P = 0.02) 1 0.771 (P <
0.01), =2 73 7l % RO WL 48 BE 7 40 I 8 1 0 2% 1
SN PRI A543 HE A, IR IR 2 B 2 0 I 1 R RN R
¥, 855 NGF 15 5 1@ 8% 1 #07E ~ i FGFRs {5 5 il
B A
1.2 DBERE RIEZASIET

%% % 5 22 B (low-density lipoprotein, LDL) 5
2 15 Jig 2 I [5]B% (high-density lipoprotein cholesterol,
HDL-C) %5 lg 2540 J53 48 5 A 3 ok 585 156 B8 4 T R R0 % e
[ BB R R, 5 3 ik A 40 A5 25 DD AE %, B k4L,
7 FE BRI AT A8k AE AMI. £E — T AMI B 3 i 3¢ 4k
WA BRI 7T R R B, AMIT BB 3 2 1 3 A1 9 4R o miR-
4516 F1 miR-203 ) 7K *F- 73 7 il 2 3% (P < 0.001) A1 &
F (P<0.05) & TR, H - #i08 A0 w5 il
FHIEEL I 1 (secretory frizzled-related protein 1, SFRP1)
MZRIE KR E T F . HMBAE miR-4516 Al miR-203 (1)
AUC 7 51750.980 9 (P < 0.000 1) F10.682 3 (P = 0.006),
AMI 4 11 % SFRP1 ] AUC 24 0.960 3 (P < 0.000 1).
miR-4516 5 SYNTAX V43 (IR BBk T 4)) 2 IEAH K,
SFRP1 5 ¢Tnl . LDL (J/K-F S IEAH O, KA = Al GE2
AMI IR S W A Ybr &9, BER T =& 176 AML 5 i
FiRZS IR Th a8, H SFRP1 1A Wnt/B-catenin {5 5
B A0 R, $ROR T B AR AMILIEFE A AT g
FEF®, @i I HE 135651 CAD &3 Al 150 i) fi B 57 ik
B FE A & B, miR-21-3p 5 CAD 3 11 A 4L A
T H C x B & 1 (high-sensitivity C-reactive protein,
hs-CRP).LDL-C £ IEAH ¢, 5 HDL-C £ £ A 5%, miR-
21-5p 5 A A R T (1 AH 96 1 45 5 miR-21-3p #H ., {H
BRI ARE . A, EIE AMUE RN R 4T 508
SEBG BAIE K B miR-21-3p/5p 7£ AMI 41 () 235 5 X}
AR 2 B, AUCVF4r 43 1 9 0.82 (P = 0.000 2)
F10.92 (P = 0.004), $27~1X B Fh miRNA Xf T~ AMI [ 5
e EpA LR
1.3 RMRM

H T S 2 20 MK 2 50 IR I S T B iz &
F T 2 L RN A B I A bR B, RS R 4H

Ji 5 A P S 98 RE S B AMI PR A% A0 BRI 2 o
I, VARG PR 20 L RE SN ) AR bR B AT LA R
I AMI () & A dl i AR A4S R 5 07 1R e B L
AMI % \CAD 3 Flg e A 51 1) M il /& miRNA 1
o % A E AR IR, R IAE AMI R 1R P rh Mk 4
AL 20 1 k35 A, IR SE T AMI I U SRORE S AR
Wegd e, BhAh, 45 R B4 il /8 miRNA . ALPL 1
CXCR2 5 difil w L A AE KB E S, AH 1751
Hh A miRNA 2 5 7 MR A i A 5 10 Sk 200
L, TR N2 W AMI T TR 2L Pnbs E

2 L RTIA , AR AR miRNA AT LA G LA 455 o0 JIE
It o R 25 0 48 A S I 3 A T T T o0 JULAE BB 1) AR
(R D, AR, H HTA RSN A miRNA 2 W AMI;
TH] FRRE S0/, o U 2 WL A B Af, 1o A 1
B9 F i PR 36 e A K b, AT 7 K= AT Fe % Ak
WA miRNA 12 W (10 HERA VEEAT B IR R
2 Shib miRNA Xt AMI B AT

AR AT AT R T B nanoLC-ESI-MS-MS Jii
AL 43 AT 3D % 7 B4 O JIE AL 4 r A A AR 1 2
A, 43 B A AR ) miRNA, 2388 T 4M IR ¥E 57 AMI
PR GBI o 45 G AU I AT TAE, I4BAET:
R 3k LA AR BFH AERE SR 3 A4S T T A A A& miRNA
1697 AMI BIHLH]HEAT HE AR G4
2.1 ZHBAZET
2.1.1 EBDRAT AT TR AR
SE T HEAT 1R E 22 R 4% o) ) 4 R R e RSB T . AMIT
KA, BRI SR AT 5 AR I R 3 2 51O L
MR PE T o o JULAE BRI T AR O 2 A LG T R I
P bR B T OCHRAE FH, [R] A Co JULEH A A Dy X DL R AR 1
A, Fsz 45 e B RO R HE . B, i sz 0L
I B R R TSI R, TT BLAA RO ] AMI R 1 KR,
WS T B 2R B 7R Akt B caspase fH 5% il
% (E 1),

AR UM AT 1) miIRNA 7] LU QLR N, 25
FFFE O IGII R TR . AT B AR IR ) 78 o
F 4l B2 (endometrial-derived mesenchymal stem cells,
EnMSCs) 444 ] 6 35 14 1 38 5 miR-21 Y K3k, 1
St AL L e 080 M 3 i A s RV [T, BEL BT
miR-21 23 {ff PTEN #1 Akt 8 B2 14, 2R 3, P A1 52 14 4 g
11 VEGF M Bel-2 (1314, $27R T miR-21 W] i i PTEN/
Akt {5 5 38 B 5 5O LA P A0 A7 05 2, RO A0 I R
I3 4 9T VR A S Y kA, a3k AT R FE I
miRNA JIlFF, & I miR-21a-5p &0 I b & S b £ 5 1
H B A O £ 57 M ) miRNA. 75 5 - 45 5 3025
(oxygen and glucose deprivation, OGD) 1% 7 rv| Ff fifi []
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Table 1 Exosomal miRNAs as markers of myocardial infarction

Item miRNA Key miRNA Signal pathway Ref.
Myocardial miRNA-449 CXCR4 [3,4]
damage miR-1227-3p, miR-5010-5p, miR-1976, miR-23b-  miR-1227-3p, miR-5010-5p, miR-1976, [5]

5p, miR-1843, miR-33a-5p, miR-3127-3p, let-7i-5p,
miR-143-3p, miR-1180-3p, miR-3615, miR-144-5p,
miR-3186-5p, miR-203a-3p, miR-1273h-3p, miR-
106b-5p, miR-17-5p and miR-629-3p
miR-6718-5p, miR-4329, miR-1207-3p, miR-34b-
3p and miR-296-5p
miR-4507, miR-3656, miR-6803-5p, miR-7108-5p,
miR-6850-5p, miR-4486, miR-6741-5p, miR-1227-
5p, miR-3195, miR-4634, miR-7975, miR-6798-3p
and miR-1915-3p

Lipid homeostasis

regulation

Inflammatory
reaction

miR-23b-5p, miR-1843, miR-33a-5p, let-
7i-5p, miR-143-3p, miR-1180-3p, miR-
3615, miR-3186-5p, miR-106b-5p, miR-
17-5p and miR-629-3p

miR-6718-5p and miR-4329

MAPK signal pathway [6]
and PI3K signal pathway

miR-1915-3p, miR-4507 and miR-3656 NGF signal pathway and  [7]

FGFRs signal pathway

miR-4516 and miR-203 Whnt/f-catenin signal [8]
pathway

miR-21-3p and miR-21-5p [9]

About 175 [10]

Caspase-3
= P

Caspase-9

Figure 1 Mechanism of apoptosis regulated by exosome miRNA

& B T 4l fi (bone marrow mesenchymal stem cells,
BMSCs) 1 [ 74 0] PLAT Rl f% 38 miR-21a-5p #E A\ 0
HEALZR, T L LA 2R (e 378 T2 26 X PDCD4 - 5 IR g
' 5k & I [F] YR ¥ (phosphatase and tensin homolog,
PTEN).Pelil fl FasL {315 . 4300 pg 4N A 4k
Ha, H9c2 AR I PE T R R T 60.5% + 4.4%, AL
/> T AMIJE 20 B i 9 T4 0. miR-21a-5p 1R
& miR-21 4 1iF BH 7 6k ifl 75 #E 7% (ischemia reperfu-
sion, I/R) A&k 4/ -4 (hypoxia/reoxygenation, H/R) ff
A AE AR R B O LA B R 3 LR, G T DL 3 o 0 )
PTEN F3 5%k 8 Akt B4 5 35 5, 5 N Bel-2 22 A
MRk, HE— 5 06| 12 2 K] caspase-3 [ R 14, 52
PO LA B9 T 1) PR U BMSCs (1) A1 i 4
TERT AMI K B L WLAR B S, A5 208 i 17 miR-30e

MR IE, J5 & W3 M LOXT 1 3RiE, Wi i K R
NF-«B p65/caspase-9 & 5 18 % [ 35 P, 235 AMI G 1)
ORI IES R X e |- P (v L |21 Wpil w11
(mesenchymal stem cells, MSCs) #I i f& miR-153-3p 41
7 {F F + ANGPT1 2 1A, 38— fie it VEGF/VEGFR2/
PI3K/Akt/eNOS & i, A 2404 T OGD A2 i LA
JH R I N R A MR T, SR e T AN Mg Uy, T
VEGFR2 #0171 (1) 19 &5 3 300 5% 1 miR-153-3p X L&
P2 441 Ao JUL AT B PR R AP A T

AIFM3 2 — M RR G E B, S TE ST
(apoptosis inducing factor, AIF) 1 /7 # ALl 14 4 35%,
J TR AFAE T S AR I A e 54 2l caspase fik
#7 2AF S T, it A miR-210 AU T 1
% (reactive oxygen species, ROS) =4, WAL NI
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PER R I O RAE T, PR 2175 2 R AObL AR AH G 3
(apoptosis-inducing factor, mitochondrion-associated 3,
AIFM3) 1 7K °F, 1B £ miR-210 i$ £ i B 5 T,
ATFM3 [#)3d ik A 23 B AR 40 v 017 T A 5 22 1)
SEEBG R B, GE R AR B AMIBE B AR B B 5 MSC
ARIAAR R IR, H AP0 miR-210 5 2038 hn 10 L4 i
FAF G 22, G 1 T U BE A ATFM3, Bifi 5 #0461 1 % IR
1k pS3+ Akt fll PI3k [ R ik . BL4h, BE 3 AIFM3 /) 1
1, Bel2 RIE KT LT, caspase-3.BAD f1 BAX 251/ T
DRI PR ZK~F J02 25 B, Aot O UL e ) 9 2, e b 1
AMI T

FLAth 240 B KU 1 A WA PR miRNA A R T X
AMI 5 O OR3P F o SRV T 5 I 40 g &b A A 1)
miR-1271-5p B #A4F T R UiE 8 s SOXe6, i H &
ik, BEAR 7 BES S AEAE S 0 WL M g T — T
HBRE i Box, Wi W2 T 4 Ak
IR A AN By 1R KBS L S AP 30 Hh AR AR IR 16 4L, 38 3l K
BRI S G 3R AR A4 o ) miR-342-5p AEWS [£ 1K caspase-9
A1 Ink2 H 2K 7K, #] H/R 75 3 100 LA 0 1,
FOIORE 1w F T 05 R Mg B[R] Ppm 1, 3958 AR A7 {5 5 08
% p-Akt, R UK 12 30 ] DA RO SR AL A2 0T O JIE Y
TRAFE PO,

SR, FEA TS I (1AM AR miRNA #GE X G E A
TRAPE o 72— Bl b B B WLk 2 5E 5 = 1) AMI A2
th, BE SR G 0 I R A A1 3 A miR-16-5p f 73 i
KPR 25 T, A AR R R 0 LAH B AE miR-16-5p 5
U RIE R, pS3 Fl caspase-3 & [ 654 i, #n 1
AR T, UER T RS 5 3 AL A B R VL Y
PERIBLIEY . 38 23 A 10 L4 R - AMILZH Ji A 4T
T ) I O WL4E B AR A 4R miRNA 1) K ik 2 R,
miR-328-3p 7E 4R IT (1 1F & O JLA0 M b 2 35 Tt v, 7R J5
SRS HPHIESE | miR-328-3p FE 1 AL J5 4t 1) A1 s A
BN IR UL . 8 g #98 miR-328-3p
A1 05 7 A A AL B0 LR P, A S 0 T ILET 42
8] 0 25 (8], O L AH B9 T2 7K P 3840, caspase-3 & 15 F
757, Ui B miR-328-3p ¥4I caspase B 52 O L4 i R 1
AT AMI ) B L2
2.1.2 YREEEME 4 RO AR AR G ) — 2
1R ) 2 5 20 i S5 R AT A R A A Y — o e
AR R o AR 20 B 1 W T 4 4 1 0 IR Tl e
RAETAER, HETTLE AMIE A 57748 — S BRI 2%
R AERE, E W I B O 0 O UL B e 1

W FL R, K A /AR miRNA AT DL ) 41 B 1
o, SEIU O I DR AE o K BMSCs AM b A
miR-125b-5p 735 B/ iR AMI AR J5 | 45 R Bos i B2

JE5 & Al (bafilomycin Al, BafA 1) % S 1 LC3-11 H
Wik 3 P AR BN BRAIC, R A R A T, RS T
miR-125b-5p HT 7R Ak H 20 (1) /)N BRI A 2R H 6O A (1)
3V . p53 1E A miR-125b-5p [ R 97 88 45 7] DL A7
V4% Bnip3 131k K, 78 4 1 miR-125b-5p &b HE 5,
p53 H1 Bnip3 125 1 7K1 3 FEAIC, 26 BA 70444 o 1) miR-
125b-5p i@ it p53 A1 Bnip3 {5 5 i % X [ W B3F 47 1
7Y, pS3ME NG RIR T A, A RENE 7E B A1)
THEOL R IR AR A0 T . A T 2R AR ) pS3 & Lh—
Rl T Bel-2Bnip3 & [ (177 2051 Kk 2 ki A (1) H W,
Bnip3 /24 p53 T BB R Ui AE R, Dh e Rk 2k mT BA5E
AHEH pS3 5 T W, A A AR, 5 B B
SR 2% A T, 0O JULEH D D S W R B T S 1) 0 EE R 45
PER®T,

TEAR AL S256 H 38 1K MSCs 5 H/R B ) H9c2
9 i F 3 1% 9%, R B MSCs Al 44 FR miR-143-3p & 2
N T H WA 2 8 4 CHK 2 p-Beclin 1 f1LC3 {1 3R 1%,
JE LA 5 CHK2-Beclin 2 J8 B, 401l 41 g 1 W, ek 5 41
JOVE T, A R AMI X O HILZH I i 32 4520 4k,
XA T 48 miR-301 %% 44 J5 1) BMSCs &1 i 44 1) K B
HEAT MR R I, K RO T RE S B0 I 0 = 56 1 43 H0ORn
JE U YR o B BT, 20 ISR R B LA A
O = R OR A B AR B IRAE, A SGE 7T oNLge .
G 9% 1 AL 2 85 B R, Ah U & miR-301 4b 35 41 1)
LC3-1I/LC3-1 LU AE B B PR AR, p62 & A X ik & B
S Th T, I B ] B A, R W miR-301 fE 54
il AMI H I 48 i 5 7

TE — T906) B i R B 3 R AMIT K & J8 3 I 3% 4
AR Th e B0 1 TR A SR, PR SRR 1 ISR A A A
miR-342-3p & & .7 T [%, 1 miR-342-3p i id 75 1l 2
] SOX6 1 TEBB K= X, ¥l 5 240 M ¥ Sk S Ha 10, P A
W id & LC3-11 (1R IA, 3 1 p62 1)1k /K, 52> 41 i
T A E N, Wi S8 AMI B S 00 3R/ E =
RE IR,

Ah AR X AMI J5 40 i 5 W5 16 1 3 32 208 1k 5 W
I8 B LC3-I1 1 28 A 2E A7 A Il o 7 W ok 2 o Jf 0 1
LC3-II1E NE #H 96 85 A #24% 3 (microtubule-associated
protein light chain 3, LC3) ) — F, 7£ A Wi 2 4 i
Atg 4 FEFRTE IR, 25 AW IR TH 454, [F B p62 1F
N B W2, B TR A REM R
RWEAMHIE M LR, RAS K —ZRERAE™.
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Figure 2 Regulation mechanism of exosomal miRNA on autophagy. BMSCs: Bone marrow mesenchyml stem cells
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Figure 3 Regulation mechanism of exosome miRNA on pyrodeath of cells. hucMSCs: Human umbilical cord mesenchyml stem cells
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Figure 4 Regulation mechanism of exosome miRNA on cellular ferroptosis
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Figure 5 Regulation mechanism of exosomal miRNA on angiogenesis
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Figure 6 Regulation mechanism of exosome miRNA on inflammatory factors
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Figure 7 Regulation mechanism of exosomal miRNA on macrophage polarization
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Table 2 Roles of exosomal miRNA in treating myocardial infarction. ADSCs: Adipose-derived stem cells

Source miRNA Target gene and/or signal pathway Effect Ref.

BMSCs miR-21a-5p PDCD4, PTEN, Pelil, Fasl Slow down apoptosis of cardiomyocytes [11,12]

miR-30e LOXT1; NF-«xB p65/caspase-9 Slow down apoptosis and the degree of fibrosis of [14]
cardiomyocytes
miR-153-3p ANGPT1; VEGF/VEGFR2/PI3K/Akt/ Slow down apoptosis of cardiomyocytes and vascular [15]
eNOS endothelial cells

miR-210 AIFM3 Slow down apoptosis [17,18]
miR-125b-5p p53, Bnip3 Inhibit autophagy [24]
miR-301 p62 Inhibit autophagy [27]
miR-143-3p CHKZ2, p-Beclin 1, LC3; CHK2-Beclin 2 Inhibit autophagy [26]
miR-29b-3p VEGF, ADAMTS16 Promote neovascularization [36]
miR-210-3p EFNA3 Promote neovascularization [38]
miR-205 HIF-1a Promote neovascularization [39]
miR-25-3p FASL, PTEN, E2H2 Reduce inflammation [44]
miR-146-5p TRAF6 Promote the polarization of M1 macrophages into M2 [52]
miR-182 TLR4 Promote the polarization of M1 macrophages into M2~ [51]
miR-205 HIF-1a Promote neovascularization [38]
miR-25-3p FASL, PTEN, E2H2 Reduce inflammation [43]

BMSCs miR-146-5p TRAF6 Promote the polarization of M1 macrophages into M2~ [51]
miR-182 TLR4 Promote the polarization of M1 macrophages into M2 [50]
miR-182-5p GSDMD, caspase-1; TLR4, p65-TLR4/ Slow down apoptosis of cardiomyocytes and reduce [27,30,

NF-«B inflammation 44]

Plasma miR-16-5p P53, caspase-3 Slow down apoptosis of cardiomyocyte [21]
miR-328-3p Caspase Slow down apoptosis of cardiomyocytes [22]
miR-342-5p Caspase-9, Jnk2, P-Akt Slow down apoptosis of cardiomyocytes [20]
miR-342-3p SOX6, EBB Inhibit autophagy [28]
miR-26b-5p SLC7A11 Inhibit ferroptosis [33]
miR-143 IGF-IR Promote neovascularization [41]

ADSCs miR-671 TGFBR2, Smad2 Reduce inflammation [46]
miR-146a EGRI1; TLR4/NF-«xB Reduce inflammation [45]
miR-126 MAP and PI3 signal pathway Reduce inflammation [48]
miR-196a-5p, miR- IFN-y, activin A Promote the polarization of M1 macrophages into M2 [52]
425-5p

Macrophages miR-1271-5p SOX6 Slow down apoptosis of cardiomyocytes [19]

Dendritic cells miR-494-3p VEGF Promote neovascularization [39]

Cardiac miR-133a ELAVL1, NLRP3, caspase-1 Inhibition scorched cell death of cardiomyocytes [31]

fibroblasts

Myocardial miR-21-5p cdipl, caspase-3 Promote neovascularization [40]

cells

hucMSCs miR-100-5p FOXO03, NLPR3, caspase-1 Inhibit scorched cell death of cardiomyocytes [32]
miR-23a-3p DMT1 Inhibit ferroptosis [34]
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