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20195 R/ HFM(COVID-19): UAFHT R T IRIFTFNG 2, S A5 20198 R AR TR A S BN 8 o AZBAL YR . 230 BER HAR i i
PRy ARIETT A KIS B IR T R AN, A SOR SR, SRR MO QRN A SR AL IREAE L B DD RERTSAE, RS
BUBHIIET:, SRR s ™ AR YRR 2 —

B 7 BT F 4R R ELONA TS . R I 0 5t A R AT AR R A, DURRSRBOR B B 8k, B A sNB M T TR /e 2
BIRANE. ARG T, EAIEIN, RN BEAZRE T & Al 28 K1ER]

HHE

B8 20195 IR 2% (Corona Virus Disease 2019, COVID-19)[ & #f15m. A AR, HiaFHEK, HEA%E X COVID-19[1Fr 7R TT
TR o 778 57T 40 M A L AN 1) 22 A 1 A 200 O FE A2 IR PRARES A3 BIRIE S, H A R il T f4lgUs L /g 41, W {E NCOVID-1971
MEPEYT IR R BN AR, A BRI .

B#: FH o EARCOoVID-19 R AR . BUmALEL. YR TR, DA IR] 78 5 T 40 i 5 AT AR AM A R I 7 COVID-19 £ 35 (1145 R Al ] e 1) S s
PEHLE], B0 PG RIATT SR 2 i Eie 2%

ok Ik ZPubMed.  HH [0 X EH e R ISGR P AE DG SCHR, S SCHR R R . “SARS-CoV-2, COVID-19, cytokine storm, acute respiratory
distress syndrome, mesenchymal stem cells, exosomes, immune regulation, tissue repair” , W XCZREN: BRI EE, 201956 R90
B, UMD P REE, SVERPICEESEATE, AR TN, AR, AT, HEUBET , mEOT6e4Rs SCHIEAT B E g .
EREER: MANRE T REFT 5] RS 2 PRI 8 2545 A SR8 4 & 5 B COVID-19 H i 8 2 Hh BRAE T (1) = B[Rl o (3] 70 5 &M it A
FLANIAMAIE I 5 G025 40 M 2 18] B A ELAE R R 55 00 WA N, BRI COVID-19 Hi 34k P 248 o [R] -1 PR [ I G il B v R ik, T 3508
JT MNP I 2R A E H RS R LA 2, IR —FR RS X PLCOVID-19/8 4k H %2 4. A 8UIITR YT RIS o AT A SR 75 2 5E 2 (1l IR
RO B AT B I R 4 6 X6} 1) 78 53 40 e S FLAMB AR TSR G I AE P A AR AR A iE . T E RS HEA T SE 2 IWF 7, DME T 38 78 o0 R4 Ll
PRIT AL

KB WA 20196 IR EER s ARG SRR E A SRS (R FE T AN, iy, H4UsE
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Abstract

BACKGROUND: Corona Virus Disease 2019 (COVID-19) is a highly contagious, rapidly variable, and dangerous infectious disease. However, no specific and
effective treatment for COVID-19 is available until now. The safety and efficacy of mesenchymal stem cells and their exosomes have been well verified in
numerous clinical trials. Their immunomodulatory and tissue regeneration capabilities may support them as a prospective therapy for COVID-19 application in
the clinic.

OBJECTIVE: To focus on the development, pathogenesis and the current treatment status of COVID-19, efficacy and possible immunomodulatory mechanisms
of mesenchymal stem cells and their exosomes for COVID-19 so as to provide new insights into the clinical treatment for the disease in the future.

METHODS: Articles were searched on PubMed and CNKI with the key words of “SARS-CoV-2, COVID-19, cytokine storm, acute respiratory distress syndrome,
mesenchymal stem cells, exosomes, immune regulation, tissue repair” in Chinese and English. Finally, 64 articles were collected for this review.

RESULTS AND CONCLUSION: Acute respiratory distress syndrome and acute lung injury caused by cytokine storm are the primary precipitating factors of
death in individuals with COVID-19. Mesenchymal stem cells and their exosomes can effectively treat the symptoms of acute respiratory distress syndrome and
repair the damaged lung tissue in COVID-19 patients by reducing the cytokine storm and promoting the regeneration of alveolar epithelial cells through the
interaction with immune cells and their paracrine effects. All of these investigations confirmed that mesenchymal stem cells and their exosomes can fight the
COVID-19 infection, and this might be a promising, safe and effective strategy. However, more preclinical studies and randomized, controlled clinical trials are
needed to conduct the biodistribution, metabolic fate, and the potential treatment risks of mesenchymal stem cells and their derived exosomes in vivo to fully
exploit their clinical efficacy.

Key words: SARS-COV-2; COVID-19; cytokine storm; acute respiratory distress syndrome; mesenchymal stem cell; exosome; immune regulation; tissue repair
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0 5|= Introduction

FRAEFRAL DY F IR T LN —LRE, FEF
L ER AT A Y, R 20 £, B EAER
SO MR 3 R KIALGIR L, AR A 2002 5564 = & Sokket
o} 4z A~4E (Severe Acute Respiratory Syndromes, SARS)™. 2012 4
&4 &b A of o 424 4E (Middle East Respiratory Syndrome, MERS)?,
VA BB B IE fE R AT 69 2019 & IR J& A & (Corona Virus Disease
2019, COVID-19, X #k#7& &K FAF £ ). COVID-19 4 2
M) 5 SARS J& A dEF A e — A B LM R A LGSR
IR Jm 7 2(Severe acute respiratory syndrome coronavirus 2, SARS-
CoV-2) 5] A2 44, {22 R4 T SARS 5% 7, SARS-COV-2 h 4% fe vk B 7%,
AEFE ) BB K, AGB TR KRBT EAS A ikt
P 0 R G424 8 N At B, AL £ T 23K 80
2 FARES, PRTERY—FEFZ EHRAATRAERZ
—. R, TExRERMEAGREE. FELME, LETE
AR ERERGK O FZEE T en ", Bk, £
SARS-COV-2 Ja MR K 69 2 S-S atia 2, R T AL 2%
A 13 R R HRATT EH G L, R EATELA T
Sk BILBRA SR R SIS R F K, W
B feEn” T Rl AR A3 k.

& SR SARS-COV-2 & At 37 & fh—— i RBFHE5 R
BRRFRA LREFHRG S RFRITHBEFLE TG, Ak
B YAFEL ) T AL OB FRATIRFHAE, FERK
HL BRI A R L0697 R, QLIERT T A 0GR G A AR A
B o 3 57 SR ART G R A ALHG 6 T 4 P Rat & by T SARS-
CoV-2 9 G REER, BRBALELRERFLE T FOLER
M. BHAZMTHL., GudHEHRAEEFEE, X2
#( COVID-19 # 4 Bp4k © 224 T iR At S, HIAH RHT
Wk gL TIR B AR E, Bk, X A4E A SARS-CoV-2
FEALEFEROLTH, ABFET ZAEBOU% LR,
1% 1% COVID-19 A IRIF 4 T g I 2 MEVIE S, = L FiEdE
B SHRATER AN LELRERIRER 2541
et R BIRREM, RERDEGRAEBRMLLGHREE
B AL B BT BT AT 69 COVID-19 J5 ¥ A #0M K8 LISk, AR
RAREZHEHROBELERES, RATRATRERNL
F S Rk, shok SARS-COV-2 R AEATA LT T, HE KR

FimbE S K H ARG .

# SARS-COV-2 A At B Al m e, M TRAFLRFHIE
R bopop i, shAFER0915 E4s, B AR % 4 COVID-19 &%
TR B R AT E b EABRAREIR, GIEK L. FERR.
e MR, PPRERFR T F, VHREFSBIALF HiE
A2 AT, RAEEERFRRESER., AR T AL
2 —db 12 B R R — R LI A F R, 2RI EEA
VA BBRAER ot E SR ROAR LB AT EL ZRTHRE
RIBAAKR, BT RIS, TREE. LftofE TRZI, R
JBE G B E LT A A I B ek vk 38 42 A 4E (acute respiratory
distress syndrome, ARDS), # 3| A2/l /& L & 4m it 5 Al dn 8 A
JEafRIR AR . AR RLRE R RAR L SRR, e R E BT
KBTS, KA COVID-19 R EH)HF A EZ—, HAHE
8 J o A 25 Ae b T L B AT A akeg s 97 Y, A% COVID-19 & A&
A AR R E AR R R A, A2 B AT EFRN AN
IKF K 2 B TP 5| AL 89 = E SRR 9T A A § 5 COVID-19 i
N FERARTEZRE, # 3 LR R %AE COVID-19 X
AU P 0 KAEAE R, ¥od) B IR A Gub T AOAh UL IRIZ & A
B — TGRS .

BAT, At s i sm kRS, — AR Bee
AR T 0] EoE B B AR Bk 5] AL ed w e - R
Fo % BERB, EARFRAIE, wo, ARG @R
%6 2R E AR Y. @ @£ 18 ML A A= Janus s
(JAK) 39 41 7] 5 77 sk 69 06 AR A MY, B AR R LA 76 77 Rk
K& & T COVID-19 EF e ERBEAE, HFrecskid
AT ALY DTG . kR, MEAMAZHARIRET A
Ji T bm OB AT A SN AR ARV T KSR AL BB ARG VA BT Fa
o i g R P S AR, RIS R AARE R FIRRR
818 R T m e = o, VRS A KIEAD KRR T HRFT
TR 9697 97 2 W, e 0T AR BB . RV R,
M A ARDS Fa 2 M Bl 3545 20 1) 4R 37 A 8 b R gm i B, B sk
A COVID-19 74 77 ey etk ik 7 ik 2 —. & % BB &1t 1a
FJRF g 55 COVID-19 8 BUR AL AR R AR SE AR, FLZ MRy
Vo RAXIE WA B Z ¥ hn, pbol, 8] AR T @Atk 64 S sb kA
A BFARFERO LSBT RANZ—, LERELEPET Rk
F @, RELZHHMEMEZGLE, ERTETT, ZLFLL
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Wi T AR T aa M B AT A 04 S bR 26 57 COVID-19 B
BN Ae AR A, A COVID-19 & & VA St B A6 77
R L0 AH,

1 ZJEF0753E Data and methods

11 BRERER

1.1.1 ek ABMRBTE &% —E4F 2021 53 A £ 2022 F
4 F B AT R

1.1.2 #& LAKATFR 2019 4 12 A £ 2022 4 4 A #Rla) kR 4948
113 %&#BAE T E2H A PubMed. ¥ E 40 W38 5.

1.1.4 #%179 FELIL%I94H: “SARS-CoV-2, COVID-19, cytokine
storm, ARDS, mesenchymal stem cells, exosomes, immune
regulation, tissue repair” , X3 ka4 “FHAFIKRRBE,
AR DRI K, @R TR, LMW R FAZAIE, 7
RIRFempe, shisth, %EMT, AREL .

115 #MEXHKER ORIk TEERELAFE, Al
WXEF.

1.1.6 &% A PubMed 38 & A 6], #& ResJLE 1.

#1 SARS-CoV-2 [Title/Abstract]

#2 COVID-19 [Title/Abstract]

#3 cytokine storm [Title/Abstract]

#4 ARDS [Title/Abstract]

#5 #1 OR #2 OR #3 OR #4

#6 mesenchymal stem cells [Title/Abstract]
#7 exosomes [Title/Abstract]

#8 immune regulation [Title/Abstract]
#9 tissue repair [Title/Abstract]

#10 #6 OR #7 OR #8 OR #9

#11 #2 OR #6 OR #7

#12 #2 OR #6 OR #7 OR #8 OR #9

1 | PubMed ¥IBEEH R HRIE

117 ¥R akE RELARE XA 05 B A8 X bk 5 597 4,
W RE I I HK 4509 B, L Ek 1088 &,

1.2 NEVRE 5 98 KA A K & ] 707 T i & shibik”
RGP ELAR, FEF.

1.3 HIBRARE TAMR R TH LR AR RAB £
LE,

1.4 FREIHORBUBHVEEN it Lk 2 M E, #ks
223 M RARSF IR, AT R4 143 BAR K SARATHE, R

KN 64 B I IKIEAT VTN B AR IRE . ke &AL
2.
IV HZEE N “SARS-CoV-2, COVID-19, cytokine storm, ARDS, mesenchymal

stem cells, exosomes, immune regulation, tissue repair” ;
PO Ry COHAUERE, BRI R, ARE R, ST
WCEALEAAE, AR Tanf, Sk, Sy, HEUsE”

v

7E PubMed. A [ 1 H{ 48 2 HH A 2% 2019 4F
12 3% 2022 4E 4 F A (R AR 96 Sk

v

WIFHSCHR 5 597 f, H 3SR 4 509

PR 1088 AR R A
v gES N
#f 143 FESCRRIEATAI I, AN 64 SR 5 454 T

AT RGP 45

2 | XEEERREE
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2 258 Results
2.1 CovID-19 YR RN A &% %7K & 4 {0 B 2(angiotensin-
converting enzyme 2, ACE2) 5 35 Ji 4 R B8 & & B 2(transmem-
brane protease serine 2, TMPRSS2) /& SARS-COV-2 J& A A%+ &
FE A SEAE ], SARS-COV-2 & & 69 R B A 4 #F 5 H4b K 5w F40
ey Ea, 55K REE (Spike protein, S&H ). &
7% @ (Envelope protein, E & & ). £ %& & (Membrane protein,
M%& & ). #Z&k %@ (Nucleocapsid, N&# ) ¥, S&&a L&
2AGAREEA 3 S 5 52, S1 it KK 09 S AR AR KR
A 78 £ e R B A MR AR, B ACE2 %4k 7, 3 SARS-COV-2
T FAENAARES, ACE2 Z ARzt —A~ “1148F” , SARS-COV-2
JAFEIMEE FITFBAE LR KT, £Hss R A, SARS-
COV-2 & 7 % 1 49 S & & VA F) 49 36 An ) 45 & ACE2 24K, 1t
SARS J& F 69 A0 /1 5 2042 M, XT84 COVID-19 A4 &
G FEHG—KBRA, I, RFGHRERE T BRFLAK
EHBALADNY S EORAREELARE, FHEHEmI
.8 09 ACE2 5 AR 45 A0 3 Fn ) 5 7% 35 & tb B 44 4% SARS-COV-2
Ao B 10 42K P, H 18 E M AetE AR T R 44 49 SARS-
COV-2 A G S Z o Hn, K42 A COVID-19 42 3R & 2 AL
BRABIEH I EZREA ™, BT, AR HRALIE S /£ SARS-
COV-2 J& 75 7% £ tm it Gk A W AL BT, TMPRSS2 EH& & &2 A
5SEawndde, #FrEhemidkegas ™, %
4%, SARS-COV-2 Ja & A Bl 2Bt A 78 £ amif, FF46 A 4. Mk
F BT L MmO B H IR, S AR AL R T
COVID-19, W F ACE2 % /K42 TMPRSS2 & 40 % ¢ | 2. A1 F Kk
i SR, LERE DA AR K mt Tt A ELA
F5 W, PToAM g B 5 5% 5| SARS-COV-2 #4349 X JEH
15 3. SARS-COV-2 & F A b ofoB i #E N"FoR £ %o, SR AT
SRR, 5| R AR £t o B R I e R R AR
B) PR B Ao S A m A T 440208, 4% ik~ 4 ARDS & 4
MEATARAG S50 AR IR 7, shh, FRvfeR i 4f, SARS-COV-2 7 2
BEELFH YR ZH, b ¥ 2GS, B,
IR T R HEFEAF SR, COVID-19 A4 87T fE & h I/ & 493 AL
KRS R JE K F IR, L HE F A AL AR P
%4k, COVID-19 X mtEmEt) T 2 RRALA T XER
F 44 7% 4. SARS-COV-2 a3t A5 £ mfedR ik T 5 £ % 4K ACE2
ek, ARFE - B REAAREH X ERRKRA LS
COVID-19 thymI A 3 4 % P, AR P % T Wity R iT, SARS-
CoV-2 & FiL 2L 7E COVID-19 & 4Rk 1 2 R A3 B 5 95 R
JL B G S B R m IR TT S A KB4 KR R T AL R
T, 4efPRBIFRE T a. @iAE 1B, a@ENF 6. @it
A& 7 A4 4w e #44L%& @ 1(monocyte chemotactic protein-1,
MCP-1) % P9, b 5l R AAR A it B8 B R, i€ %) KR
JL 447 4] SARS-COV-2 & 209 4 3 I R w2, mid i A= 1
2 A5 69 S BB M) 4 AR PT AR 69 tm e B F R FR b g B T
AR AR, i 3| A COVID-19 & 4 i I ARDS JEJK, [ B 4¥
M A& &Fr e R AT, @k, MR, sl ). R4
ZRGST KRG TG i A B F B R LA AR R T,
o B F o4 it B A A LA G| AL COVID-19 & & A Kb SR E
30 AR R A BRS UY, HE ik T AFARG 49428, R BTiE
TEAT LB SIERYG. SR TREAREFLTFINL.
[&] 3 4 COVID-19 £ ymeh £ EHHIAE. B AT, #REHELREK
A% R I B 6 S B I 7 A2 oI B T A R A& COVID-19 &9 #-2 K
JEFTEIE, T AER AR A BLE COVID-19 Z i %4 16 AR KT
1% COVID-19 3t 1= F 0y A s F k2 —,
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SARS-CoV-2 ©

COVID-19
b e !
ARDS StHiith EA=y=t

3 SARS-CoV-2 )™ i S ERPIRZE G AE bR Wi B 25 ACE-2 iU 5K
FILALNE 2, TMPRSS2 AR L2 2 R A 111G 2; ARDS Ay cu LTI 5 16 4%
FAE: LA ZR: TNF-a SR IRIER T a
& 3 | 2019 @IRFHEH R (COVID-19) L imHIEEHHI

22 [EFRAETFEBEEINUEIERN coviD-19 BB EISE 8
A SARS-COV-2 /% & £ A X FH—— R F LA FHO BN, %
13 COVID-19 %4 % 2 I h e KRR B EIR, {240\ Lk
B G — 2 R M = E 6 BT H 4 o IL ARDS BT AR A% SR K,
LB BTIRA 4 0998 57 FO0R a2 AT 204978 T A BARAG B 89
AR AR A Y, 8] AR T B A B AP IR E ) R R A
AL R A AR XA S e T ampe P, 1 AR T el A %A
TAF A, QISR FEARS . WEEA. SEHE AL
B B A mit R | A GAREAE R, AR AT mie R A s
FARBRIER A F kX —, Emitssi. BAES A
PG EFHF Y LA TEZHEL. B, BMNEEH KRG,
TN Frfe, %o, B8, BE. B F S Fag oy
B Aokt BY, R T g A Rt A e et B AR B R IE R
R R PRI EE™. LEELABEAY FE, WAK
F o T AL REAiE bt £ 0% Rt %2 AP 7, B %
oty KM B o g0 IR ST AR B @ 45 B R R a9 AL R B il 06 T K
R EZEWAEGIURABA T, LIV TR T AR T A
) B2 I o Bl K G AR, S BB 3 k) %, 95 B AR S Ak
A AR R amine e BY, fext ARDS & & dt4T#e B 09 11
NG RARIE P, R LR Tt e AR AR B B A K E M, BRI
% COVID-19 #8 % 49 ARDS A2 ., #RIEEA & 1R M TR o 4L 15 55 An
Pl 4F e Al by e AT E M T i 2 — B,

e, R R T ta Ak T oA B AL g ik VR R K AR LG AT
R B AT e VR 2 AT A G m s
R TEI, K EAAL MR, @IS i SR AR
MR FE B AR e R ARG, ARIBE LK. REmAREY
Fatn ok RAE S F @6 TR, @it e Rk 3AMALA:
SRR, fia AR B T MK BY, 3 B e AE kAR LFR 1.

£ 1| MAESNEEE 3 NEAMHE [BIAIELE: ™

RFAIE PIRUAES T T MA

NN 40-100 nm 100-2 000 nm 1.000-4 000 nm
KR Zitk AL 2R JRME P
JRARE  FEIR ZRTAR TR ZHE HLA

RIEbRCY) R A PUBSEER cDdo, JHEAE, ¥ AnnexinV. Clg. TSP-1
(SN ST { | Nl MM

WA HAG MR B EAR. IR BRI MRS DNAL 4Rffads
SrEHIR 100 000xg 0 T R L

SN BLRAE A 1A R T mpe AT A £ 22—, R AAK
PEFULL BTG . BAFG L5, XTHIE ARDS 4974
T RHLELETZER S I R BR AR T @i 74,
)R 8] TR T AT A 09 S ARAE A Tt 0T R B R T e
FIENREIRYE, QREATHERZS . BRI DL ER.
R RM. SFEEM, EFF I hmFRORAIAREST
FREGMAS 7@, FIat, Xk BA S 4 fa
BHAMANTM, WIRT T X ma st g TAE A By it ik
A A, B COVID-19 KiRATH b L IEH W F Faib 57 F A~
@, WIRAFT RS 6 T B AT AT AR 2 E R
Mt RIE £ RN, EFT IS ARG, Bk, B AR
LRI B AT GG SR T A AR R, T VL B B, R 8 T

2.3 [EFRFAETEIEREINUEEYS covID-19 B FE ZiF R Hl
Jo BT TR, KoE B F a9 B A MM T AR R R 356 69 %R
BRI, Y IL49 ARDS JE K B4 M AT AR 45 2 F- 8 COVID-19 2
FamtEmELZENATHEEZRAE ™, mE AR T @eA Rt
SRR LA B 5k KA A RIS A SR AR, 18
£ 97 COVID-19 4 7 @ BT B AR KA #.

231 BEMET BEIAARIES: BART@e® T KEL
W, AR —R %IRRT A, A%t COVID-19 3657 7 &, 14]
FIR Tt P T i@ i 4] B R A% sl B . A ROK gl IR G R
VAT it B ittt EIgsh 5 itA, FIMATSA DT
Jo ARG A R A R M1 AR K B o dming) M2 B 45 K B s am itk
GG EEA, A A4 COVID-19 &K 1 i 0E 69 5, 95 B 4K
PO B, I AR AR I AR S A B A0 A
Ji, QLiEHER. miRNA. JERFa& QR FEDFRN T, Xk
T A B AR AT iR AL 4G I, AN B F AR i ag 4riE Y,
AR R F TV R AR, 18 R T e i it 47 A 9P bk BT
Bk by % FF miRNA 4-F, 4= miR-21. miR-24. miR-124. miR-let-
7b. miR-let-7c. miR125b %, “Ti@id4EF F Toll 4k 4. 4544
A KFEF B2, Smad2. #LAKEF B AR L ELEMAESD,
TR & wmianFE 7. amiANF 2. amBNE 6 FKiEm
JOBE T8k, FAREZRAN 6 AP B2, 18 R F it
BT e B EIRN G @I~ E 10 FodnE R A K E T4k,
AR 8 SR 50 B F o 89 A KT, R B A v Mk 4
W ANFa B Kt A2 B> ), B ig 4y SARS-CoV-2 | ALY L fit,
B F R &, MmA #0655 COVID-19 # 4K i ARDS = 2ot il 47
%R, sesh, BARIF M ey —mBFR R0, AR T amiest
AN R R R A al- RIRE G B, XA LA AL A 4
PR AR AT A 6 B B KRB, ) B AR BAT 4T K A R A
R, A A TR M LR B, B R 18] BT AT A 4 sk
R BB T I B v an 0 R A A M1 AL ) M2 B ag4k A ) sR it
He & daflaN-F 10 &5k R AR AT SR AR e 6 e SR AT H T B8
HE o FELAE At 3R M1 Y B o4 4m i Ae it ROIK 2m i AR % 0 %, 5 B 1Y,
P& SARS-CoV-2 B B H) R R B R, dth, AT A IPibik
Bk AR L AR FT BEREEXGERRT, RIT4A
COVID-19 B H 4976 /7 R T A A 269 L.

232 MBBELE5BRA RS ELRI: 4 COVID-19 T &
FOIFRIRT AR BRI E. ek ARG, LI
RRAZE IR AT 2 mdk, T a2 b T KE X2 B F 49 R
FHMA RS LR B IR IR, 25 TAERENRRA
AP IR, RIE57 RAA A% COVID-19 & 2 49/
AE AL ARG 0 R AR AR, B AR TRt
TR AR AT T R X —, WiTiE A 2, B A
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LG R BB I b A I B R el A dn R R am IR R TR R T R B AT A S e 6 1 R AT A I RS B2 ik 64 A
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