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[Abstract] Since the outbreak of coronavirus disease 2019 (COVID-19), relevant scholars around the world have
invested great efforts in studying the pathogenesis of COVID-19. The mechanism of the immune disorders of critical cases
is further elucidated, providing tmplement system, and formation of cytokine storm; and adaptive immunity, such as delay
in B cell antibody maturation, delay in T cell response and subset alteration of T cell. Currently, effective measures for
COVID-19 immunotherheoretical support for adequate treatment. Current researches show that the immune mechanism
of severe COVID-19 is complex, mainly involving innate immunity, such as defects in interferon (IFN) induction,
activation of neutrophils, excessive lung perfusion of mononuclear phagocytes, dysfunction of dendritic cells and natural
killer cells, overactivation of the coapy include convalescent plasma, neutralizing monoclonal antibodies, corticosteroids
interleukin-1 (IL-1) inhibitors, IL-6 inhibitors, IFN preparations, Janus kinase (JAK) inhibitors, complement C3 and C5
inhibitors, fluvoxamine, thymosin alpha 1, etc. However, these approaches also have certain limitations and even adverse
clinical outcomes. Therefore, the immune mechanism and immunotherapeutic measures of severe COVID-19 need to be
further studied.
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HRTERIRI A7/ (coronavirus disease 2019, COVID-19)
PRI 32 SR 3R AL I SRR A58 52 ) S BTN A Ao 175 5 | HAT
—REPRIRIE . AR RATAE BEBR AT COVID-19 B T REX
JEN 2NN A 25 A AE (acute respiratory distress syndrome,
ARDS), Jii € A< W] W 15 T B 5 ARDS 5 1115 75 — J5 T AR
% COVID-19 [ %y AE AR, H % 8 COVID-19 i1y /™ &
SN I Z5 A AE R B 2 (severe aute respiratory syndrome
coronavirus 2, SARS-CoV-2) BEARASWIAS 5, JE WG IH o 1) e i
b MRS Y I, COVID-19 T8 RGP T AR 15

COVID-9 5| i i 32 Jili 52 78 Bz 4 93 Ty i 2K L2 R
FET-HY F A . 1 B AL BNy S S TG, T

S AEE RS T, A B e P 5 0 e B k. 1
A B, Horp SR 52 07 ke 6 A Do 7, 3 x AR M
9% b7 (intensive care unit, ICU) BE 4= 3¢ 15d BE 24 2% S FE 4=,
X COVID-19 HAE £ 25 ATRYT , B T X o2 2 o 2 A 1 2
fif, PRI AL B 45 TRE COVID-19 Y S e 8 75 AL, B i
COVID-19 BJIRITHR-AERR .

1 E=JE COVID-19 B ZE AT HLH

1.1 FHE (interferon, IFN) RIELE < IFN il BB 5
ISR AP T, 75 COVID-19 3% rPoUlgE S| IFN St
AR, A5G IFN 722 (S8 REFE | IEN [ B HUIRAFALE
IFN- o 2244 2(IFN- o receptors 2, IFNAR2 )3k | 2 410 RE
W Z R AN (plasmacytoid dendritic cell, pDC) FiE 2 400 IFN
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AL SRR AR Y IFN S5HUE FAFESE , 2 COVID-19
i 7 S J 1) AL
LL1 IFN-T:IFN-T ({34 IFN-o F1IFN-B ) 2k ¥ T
pDC FR B R A0 29 20% 1Y COVID-19 TAEHR
(AFAE TEN-T SE R B, Zhang % BT
3.5% ) COVID-19 &5 M Toll #3744 3(1oll-like receptor 3,
TLR3) 1 IFN 38755 A+ 7 (IFN regulatory factor 7, IRF7) {1 i
P IFN-T S R A e . IEN-T 7= A2 32458, 540 S gl 8
BERIREAAAE LaREA . A IFN-T ARBUIARLE 70 & 52
JEITHES 29 10% B9 COVID-19 HAE B A AT LAY TFN- o Al
(H)IFN-0 [ By, Tife % i H % h R &3, Van der
Wijst 217 BF 5% 5%, 76 COVID-19 f& T H % P 86 2 41 i
IFEN-T 31 3% JE 2 (IFN-T stimulated gene, 1SG-1 ) W& —H
BEAIG, IFN-T Gpe sz 4t 1SG-1 Hle= 55 i 72 40 2 1 41 1 1
AR A1 AR O B 9% BR 2 1 RE Z 4K 1 (leukocyte-associated
immunoglobulin-like receptor 1, LAIR1 ) B TF = A &, Pairo-
Castineira /%F[x] W 5% 7, IFNAR2 1§ 3% i5 5 COVID-19 )
FEEFREEARDC, IFNAR2 FRIA KV ol BEARp 1 e ot
o I8k, SARS-CoV | FPARIPILZE AR AR 7 (Middle East
respiratory syndrome coronavirus , MERS-CoV ) Fll SARS-CoV-2 4§
R 2RI RE S RS BT IFN THEAT 3 3h s
1.1.2 INF-TT: IFN-+y 2 i 36 1k 09 3 48 2% 197 40 8 (natural
killer cell, NK 41 Jifd) F11 T i £ 41 i 7= 4= 49 TEN-11 . TFN-
A W 200 i 3 Ak, 386 5 200 i 5 1 T 2 1 0 T
COVID-19 FA4E 4 CD4" T ZHHI KA IFN-y 7KF-H A%
TUSEA, Hu 25 W05, IFN- vy ACEREARJE COVID-19
LT AEAL R FER AR LT AL e 1l IFN- y 7KF-
BRAAMEEMC., EAPR LR, COVID-19 JET-HH
PRI IFN-y B T
113 IFN-T: 7E RS v, TEN-TT (IFN- \ ) £ IFN-1 3%
IR S 55 R A8 R TR R 1, LT E T IZ B RAE SR
F7KF TEN-TT 5 COVID-19 £ 35955 15 280 i o 47 0, (A7 BY
TR B RE PO AR, B Y TFN- N /IFN-T L
SR EHETURBGEEA . 1 COVID-19 FAELH IFN-
P R S PO RE SN RS, [RIAE O 58 i i X 72k
s
12 PR R4l S IR R A EE, COVID-19
HOAE A LT R AR TR R R AR T SR 1
BRI A 7, B 26 5w O BE R 2, P 4 S A A
B bR AL A5 R PR | A ALY (myeloperoxidase,
MPO). ig iz 48 1 -2 i 4 A K K5 (hepatocyte growth
factor, HGF). 4t/ & -8 (interleukin-8, 11.-8) Flki / E I
21 i 42 7% J 34 F F (granulocyte-macrophage colony-stimulating
factor, G/M-CSF) 45112, COVID-19 LR /> 32 8Lt 7™ 7 g
WP TERE AR, 7T 55 i L 40 M R B 437~ CD11b., CD66b Al
TEPE R FRIKFEAR . S0 M 32 44 LAIRY 8 77 PE JE T e 14 1
(programmed death-ligand 1, PD-L1) &35, LA ki 4
AT BEIR | 2 S e SARS-CoV-2 T Fi#%

55 L 4 Y 4 5 B neutrophil extracellular trap, NET)
R, AE T LK I BRI 20 2 NET 1935 5 B
IR . NET BREARBED TG HES L, i 2R T
FE AN, 5 T O A R R 1, I s R

13 B B

130 FRAK WA B ek PR T e Sy B e 4 A S
N s A% | B WA M AE IR Bl <40 - XL ZE (cytokine storm,
CS)” "R HERT. COVID-19 BET= iR & it s Rt
(1) B8 PR R S 1 A P 5 I 20 28 R IR, s o B AR
SEAE Y TR S A IMRERE VR (bronchoalveolar lavage
fluid, BALF) H 42 48 5% 20 i T 45, i 48 I L 153 ik 40 Jifd 46
U1, SARS-CoV-2 B ELIEAIARIE 1SG15 it %3k, 1SG1S
b &2 R oS R A /1 [ EE AU P el s A
132 fegP4Efb 2 B i i BE AT 4R 5h COVID-19 #HE
ARDS & Az - M2 B WA BAT S S RE SN PR 2
HAUEZ LA A 5T FOAE COVID-19 B FEZ A
FHEDPE T 4000 2 (T helper 2 cell, Th2) AU A A& I, £ 45
L4 IL-5. IL-13 4%, i 5 M2 F W4 it sd B, 5 Ak A K
I - B (transforming growth factor- 3 , TGF-3 ) [E 5 3k L
15, 15 B AE AN URRET A A B 55 A T (5 5 e S, L[] fik
RIGEAEACSR . COVID-19 i fili2F Ak 558 A PE R Br 2F
AEARA) e M7 AE B AR YE

1.4 B 2R 40 I (dendritic cell, DC) Bt 28 M I e [ 65 .
COVID-19 45N ML DC TG/ FI T RE RS- 50 ™
EA . HEIE COVID-19 &35 pDC IREHLEE , FE2H LA
HE AR (majnr histocompatibility complex- 11 , MHC- I )
WL, PRSI RE 1 T R, TEN- o 772 AR 820, 1 MR SR A6
T (tumor necrosis factor, TNF) Fl #% %% 5% T B (nuclear
transcription factor-xB, NF-kB). [L-6 Z-{E R{Z5 N T K& p53 |
THAESET R W COVID-19 BERILARI T fE 5
DC DIReRitA G, shiiot s , 240/ U4 ZURTS IR
D2 (prostaglandin PGD2) 7K F-F 15, PGD2 3244 D RijFIfE % 1
(D prostanoid 1, DP1 ) BRGNS T DC M5 R E g RS,
SFECT A AL R, AL A e B R 5 R
PERHWT DP1 {55 AT 358 DC [ 5 1Rtk 4515 , OR3P 248/
Flf23% SARS-CoV & SARS-CoV2 Jiije !,

1.5 NK 0 i/ A RERE AT, o 22 BRAEIS < NK 21/
JERIRIRCLAHL, HA R AT . COVID-19 g4 it 14
T RS NK AT PRI BRIR S S IR OC . NK 4040
8 oG E A TR T AR 0 TR A NK AR5 T
CD244 FIFEFFPERET 3244 1 (programmed cell death, PD-1 ) #
A THE, NK 40t 2 55 D (NK group 2 member D, NKG2D)
FARREAR, N5 2L BURLEE A SFA0 M EERLN 73K R
B2 WFIE R, COVID-19 ThE 8 3% 135 TGF-B KE T
YL (AT 2 JRIIR SN, TFN B2 NK 400 5 i
A TGF- B RZAE S, W W T NK Ui oige, i
IFN-y FI TNF PR Refi , SO s g ™

1.6  RIEFE R A 400 DR HL 5 (human leukocyte antigen-
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DR, HLA-DR ) Z&3k A% : HLA-DR 245 52 16 i T B 45, %
T YA E X E S A HLA-DR (monocyte HLA-DR,
mHLA-DR) 7] DL F P4k i 50 £ 10 S e D AR AN 195
mHLA-DR FiAREICHE R 4 B e i, 5 10U B R R 2%
JEAE e, 3 B ANEZ A COVID-19 H % mHLA-DR %35 1E
LT 89% 19 f T H# %% A ICU B mHLA-DR B 2 iR 2,
HYE COVID-19 £ 41 il i 2 40 i A1 pDC 1Y HLA-DR 3
AU R R, St P PR 1ICU HUBGE S ARG 2,
L7 FMA R GE ] B BN B A7, G AT - A MA
G0 X RS B S A 2 S T B (ERMA I G 4 R
it B2 A MR IS P B 4505 R S R G R B2
FI e R MARTE B, 25 10% Y9 COVID-19 £ B A7 ke T
K, A9 2 A 2 2 SRR R A O AL I
TR A BRI AMA C4d | C5a R I 5 A W4 1 0 s
FAEREIR FEB ¥ . #MA C3 KFTHR 54 COVID-19
STl kR O, PV E CSa K5 COVID-19 (1955 15 7™ A
JFE AT, CSa ACE TR R E BUS AR
1.8 e S W AN ER 51 €S ML X SARS-CoV-2 i %
PE BN % R AT S B0 CS, Al AR 15 2 R R B R B
COVID-19 T HE H% ZFh 40 i 8 77K - 0 1, Liu 4502
WFFE B FET -/ 1Y IL-2R | 1L-6., [L-8, IL-10 1 TNF [
S HET 2~ 20 4%, HirP IL-2R A1 IL-6 59583 A1 hn i
H . Thwaites 2527 B 5% % B, GM-CSF 1 COVID-19 JET-
B BT, R GM-CSF Z5 (b AN &l . Perreau
s U g HGF Al C-X-C 3Rk FHLIA 13 (C-X-C
motif chemokine ligand 13, CXCLI3) Je-A i # AAE: 1ICU Fi
UG 45 F5R. Karki 45" BF5E 7R, SARS-CoV-2 JE YL B i
B Z RN F i, HAG TNF- o 1 IFN-y BEA A REiR S0
I SAE L AIIEBE T, BN BUITEL T2 45 A A v i i
TAKTE, {fHPL TNF- o F1 IFN- v PRI N neutralizing
antibodie, Nab ) 1] I/ N R 057 SARS-CoV-2 JE&Ye | FRBFAE |
Wik i M2 A FE AN AR P PR S S T P - B BT
A5 I 5% 2% B, A EL 40 B8 1R e RE 4R S 20 e,
COVID-19 T £ 4 R Tk T-RAR ™ WFo0IiE sz, e
COVID-19 FB 3 A1 il jlg et b s 40 - R U 74 11
R ( myeloid-derived suppressor cell, MDSC ) FERAAZ AR
SEHEN, pDC IR L 20 M DI REIRE , 2000 R TR el i i
H R E T T AT BRI TR i 4 e e i . L,
AR CS BFRRA TR E— S5 R3T
1.9 B4 K biihk - e B 4N A PR SE A SARS-
CoV-2 R & DL IS & HEPUIR TR VE L, PUAR A 38 0 55 9 7
B U A G, (XTI R &5 JR 9 52 i i AR B . 53 Ah it
PR RE R B B 5 | A 5 10 Gl 5 403 , A A0 e 1 it
(antibody dependent enhancement, ADE ) ANBEZ AN
1.9.1 SARS-CoV-2 /&L FLHA /L Nab X 15 09 T VE H
SARS-CoV-2 Jg& Y L HH B BE AT 134 7= /4= Nab, Nab AJ 15 [
7S B 2, TR 155 1 R . 3 R A BE T Nab 7 1
R T A R, ) SARS-CoV-2 (1R fu388 1 250158 1 i 535 12

COVID-19 Fjit [ 1 FEFAEZ — . FEIR ™A Nab B EH
Tl R PR 3 Th 0

1.9.2  Nab WEfEZKF-TH i i RSN+ KA S ™ s
FEAT % : Nab WE{E /K15 COVID-19 f7 T R L EAR G,
& HOIE FB U2 ARG (receptor binding domain, RBD ) F/l
Ui 22 25 1 Spike 5 BREE FH (immunoglobulins, IgG | 1gM
FlIgA) 3 FTIAR LS SR, Hr IgG T IgA UMK 1 f5e i
55 i i (4 TR RO AR OG, B 0E B8 L Spike 1Y 1gG T IgA 4T
PACE B RN e FET- B E L Spike [ 1gM Al 1gG
W AP 5 T il et

193 1gG Jo A H B 3L AL Fe Fr BE SN 4 B R AE K
PO B AL AT B R 7E S8 SO Th & #34 SCHEAE
COVID-19 HAE £ 35 0URE A 1L A AP AR SR 2 Tk BT 5 B
b Fe B 1eG Btk ToA B RAL Fe i BORTIOG Fey 2
1K Fe y R, fi 2ERE FL AN A S A0 IH 7, 3 €S
RGP R0 , 5 AR R T B

L10 T #REL4MiH

1101 T A HEUKFREAR, SERE He 2 38, 4 2 4i i P 7
TERTEE AN < PR A ET X SARS-CoV-2 ARRILIEF A AT
PE T 40 R R E B B RRIE Z — . COVID-19 HAE /& # 4h
JELIL T 20 B RS S R, S8 DI R T , 40 i SV 8] B £51)
KA, Thl, Th2, Th17 AL, CD4" T 4 M L 5
fin, CD8™ T 4 g A A SE A T 4B L W] Rk b 555k
Ji M FL A, BALF T 240 i 538 , #1470 5 PD-1. T 2 i
BRI R -3 (T cell immunoglobulin mucin-3, TIM-3)
F1 CD244 FeikThm , MIE 2 FLER | BURLRGE A S5 AL E2800 43
TR, B S AN T BB AR I T oK P Th s AR
K FERBERHT N, FE S T A0M R B A BB IRPEAS /2, TFN-
TP, TEN-y T T 4K RS S 1CU =B w2tk
A B 50 P BROIR B P43 T (acute physiology and chronic
health evaluation I , APACHE Il ) 5 3¢, 40 JET- 2 H k2
PEEA A R TR T AR
110.2 Jife 8 Thi7 I B AL, INER 42 B SRR S -
COVID-19 HB & R L1 1L-6 1 TGF-B 45 al {2k T 41
li] Th2 A1 Th17 4050k, T1-17 . GM-CSF F= A58 0, f2 48 J2
ROIE . VT T 405 (regulatory cell, Treg) 5 Th17 Hefijgk
fiipfE COVID-19 HAE B 2 B SONE S e S it b
PEH TR, H I, 7E COVID-19 S BE i Thi7
PRI A T RE 2B T , A R AR G I R S

1.10.3  Treg (143 B 3G I vl 3 00 7515 BR AT « SCRHESE
(foxhead box transcription factor P3*, FOXP3+)Treg T AR
I SCHEIATH7 , Treg I3 BERE N AT BE 55 S 400 i R E-Hp 2k
FATEA o A IIE IR, T B SARS-CoV-2 JEY T i Fif 1] 4B
KM, Treg %t B 48 0, HCH 3 2 10400 1 43 A 240
FEME T RE AN AR ST 4 (eytotoxic T lymphocyte-associated
antigen-4, CTLA-4) F1 73 W % 95 400 ) 44 B 5 4 1L-10,
TGF- B . B sl K+ (migration inhibition factor, MIF), §:3¢
NK A0 T 40 A% AR e K oy R
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Treg ZUHHE NS COVID-19 85 Hil IS 43 ¢, 11 HLAE £8 3 1) B
535 Treg ZUNEI/L 5 Sk T 40 Rt sm A G

2 COVID-19 ®E R

21 WREBIMA  FHAME BN COVID-19 K5 i
4% (COVID-19 convalescent plasma, CCP) T {#f £ 24 1L 3% Pk
T TR . COVID-19 ZAF B MR HOEIR)G 72 h N
i FH R R BEBHLIR Y CCP, AT AELZE COVID-19 fO3E R , AR XU
WA 489% ', i AT B 8 1 32 HUMOE S S 0 P KR
BB CCP R RERRIRAEZE ). Joyner 251 I H, HA
# COVID-19 2 3 d W32 =il PR CCP nf LAREIGRAE
R (AR A I K A I K T v bl A A
Pl BT s, A A PR K S 5 s A o a2 i 1
R # CCP, CCP HUMA/K V-5 b AR b3 fin . 34 LR 7
2 JETF  SERUEERHERD | AB IR R AR G
2.2 Nab: FP A B 58 B TR (BT, monoclonal antibodies,
mAbs ) J& Fi B FIVA YT SARS-CoV-2 SR YL Ay X HEZ5 ). mAbs
K22 DI 58 2 1 o0 HE A, BEL Lk B 1 A 2 A0, ST Fe
F BEA S B0 A A5 A 240 7 s 4 8 e 1, P o
K9 5. BRI-196 BX 4 BRI1-198 %5 £ Fh mAbs € 11F 1 X
COVID-19 4 %, T 5 3 WA 30 XU . {H B %5 SARS-
CoV-2 [ RIIAR S, —EL BTG ) 22 5 A2 0 S B ORI 1
ORI P EREE T TRk

23 IR . —TYA 7 TEEHLIG R Y Meta 43 H7
WR 4T R R R BNAY T COVID-19 Fie i 53Ry 28 d
SPRRFERARN , BB A B . s gEk AT
AR A BN UAE S B R T R 28 dJRAER  (HAE R Z T
PSR B T T JCEGE T , M SRR P T (0 S
AT K, ELUG SR AR A R 25 A T B R B A
JR e, A B RAE R R, AT RE S B Taa s

2.4 IL-1 B0« BaR g R A IL-1 32, vlig
IT BRI R . BTIR Pl 2 FH T HRE COVID-19 AH2G ARDS
SR SR SN A6 T (0 i Ay 7 T I e 11 AL X DU e
Ik 70%, $2 15 21 d 7736 5, 46 K A Be s 1], HL 28 4T 52 4 12
GE, SRR —Fl -1 B BAHT,YAYT FAE COVID-19 7]
TR Bl A HE R, i A QI LBGE S RD AR AR AR A
YK, B B R

2.5 1L-6 PP 5 - 76 55 5 A0 T B R S AR IR T
1L-6 $0 4 A FCER PP B 1L 259, COVID-19 T AE [ % 2
% 116 Z ARSE PR LR P05 VD R FABLIA T AE I 5 45 4
ICU 55 DI RE S 4 i ) R0 B s (7], B A6 62, HL G &
BRI . COVID-19 1857 BIBEHLIEA (the randomized
evaluation of COVID-19 therapy, RECOVERY ) i AR5 IER |
53 SERPAAR EL, FERR BAPTARAE T 0 R 25 4L, 17 FLE 4 5
B R BRSNS R, AR COVID-19
BB i AR ER BB il 35 I PR IR, MR IR ST R0
IL-6 F 0] (i 7 22 525 (B3 RAEARE /KT, 76 TAE R
F il R AT RE BRI R 3RS

2.6 IFNAYT : ERIBYT 7 S IFN- o AR AR

J¥ COVID-19. T4 COVID-19 3% 76 % ML AL Rl 5L 4 4
Z IFN B -la i6J7 B T 14 d HBeR, AR T 28 d JRAE
U E B — I 2 IR PRI TR, COVID-19 JEFAE
FHESZ EN B -1b 167 AT LIIHRG 1545 51 , e i Rtk
K Peg-IFN- X 1 36J7 AT COVID-19 132 % 2 2
PR, AR R T I ] B A

2.7  GM-CSF $#13)] : GM-CSF %t COVID-19 IIfs PR 4% J= 1) 5%
WA . Temesgen 45 BFFE /R, COVID-19 THELR
H R GM-CSF ORI 25 S sRbtiay T, PR kI i
P4 SR AE B, PR A 82 s R TR, 44 w8 T A A LA <R R
AR B IR b T T R AR A A AT, Bl X
BUBGE R s

2.8 C3 F1 CSAMEIF . €3 F1 €S Mkl FIGES AL B B TR
FZIE, C5aR1 B4 AT B 11 C5a 45 B8 22 40 A0 47 S5 i
i, B 1k COVID-19 FEF i ish i 8 NN B 353405 12
F5R 7, F C5 P3R4 Sl C3 1 10) 254 AMY-101
TRITATIE R COVID-19 B F5 R AEARZS , B e i e ™,
— 0[] B BA S 5T s, €S BELUBT 4 e AR BB 1R YT FE
COVID-19 Tif 52 B A, BEAR AT 752 CSb-9 7KF-, 3/ i A4 it
L, it s P B, BERRARR TR

2.9 FURTPH : FUR VDB E FABTIARZE Y , 3L B
8 A0 i P R P AR BB 2 1 Sigma-1 32K H X-box 2K 14, 3%
Pl -1 B L 1L-6, 1L-8 1 1L-12 S54i 4 4 PR 7 R, bt A
BB IR ST I & A 5 53 ANEAR VD B AT B AIC 5- 5 (el
SEL N (1WA 9P N e 11 AN R i g 11 5 A e
G RBFSE S L 2 XU COVID -19 s A 300 IR P AR v
B (100 mg, B H 2 YK, 3542 10 d), REMERUASRBERANZT 90%,
XM TR B P BRI TR T 24 65% . SR VD B A
T COVID-19 [BE MR R A RN | &4tk KE T
HoAt &7 an b AT B R T 2L — 25 I g

210 HGARAK o 1 (thymopepide a1, T 1) : T o 1 JEIFGIARH
(RGeS R) , mT AR R T 40 AR AR DA A 74330, °T
TARSTHEEAE AT 4645 . Lin 45" ¥ WIS 7R, COVID-19 3%
T o 1 AT T AHECR:  BRARRERIES, 76 CD8™ T 41
AT 400 /ul. 8% CD4™ T K T 650 /ul 5 COVID-19 £
FHRISEZ . SR —E AR ER, T o 1 IGYF COVID-19
TCRL, H£ % 5 FE R IR A M G, 3 P G 45 AT R 1Y
JEUH AT A

211 MR EIEYT - MRE IR COVID-19 fE & R,
AR CS R BE M T RE . VY7 PE M5 B4 (therapeutic
plasma exchange, TPE) 0] 5 ZREAR A A 1K, Mg s o
F WIS B, TPE AP A 1E CS, W 8w B 28 d 447
K OTERIGHT 12 d N4 TPE 1] #E— BRI se %, A
7 W2 BRI B 114 e 3 e T 200 6 DR W A A2 3 A SR A 4 g
BAR MW, MGG ROF S IE 2 AT, i FH 40 N
W B R 94 97 FAE COVID-19 R PR FF AR AR 26 1 L PR A4S 2 R
(procalcitonin, PCT), IL-6 %%E$ﬁ$%7ﬁﬂz[ el A RAE
FEi/R, COVID-19 T E P TRRIK - kORI M A A
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(veno-venous extracorporeal membrane oxygenation, VV-ECMO )
FORE 20 AT - B O B A R LT 1L-6 7K, oy 8
HEAERET R (18% L 76% ), FUARHL A WA .

212 (8] 7S A (mesenchymal stem cell, MSC) : — 35 i
HL OB X B8 7, R i MSC (umbilical cord-MSC,
UC-MSC) ¥/ ¥7 COVID-19 #15¢ ARDS AJ i 35 48 12 1 3% A 77
H(91% He 42%), fR IR HEE . WA BT o, R
UC-MSC JAY7 AT/ FAE COVID-19 (35 2l A AR, FLI
PPER B TR . HRTA 250 CoVID-19 41
MEIETT A RIS, , X BEpF IR 285 R A Bk — 2D ik MSC
g e

213 Janus F{ 1 (Janus kinase, JAK) #1571 - JAK $1) #il 57) i
T E JAK/ (5556 A St PR 1 ( signaling transcriptional
and transduced activato, STAT) {5 518 &%, 346 1 /11 %9 40 it
T2 0, 22t €S Ty Je e —Fh IR JAK1/2 (et
A5, — I Meta 53 7 7%, COVID-19 335 i Ji] JAK )
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